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Abstract: The Kootenai National Forest’s (KNF) Rock Creek Project Final Supplemental Environmental Impact 
Statement (SEIS) describes the land, people, and resources potentially affected by RC Resources, Inc.’s (RCR) 
proposed Rock Creek Project. RCR (a subsidiary of Hecla Mining Company) proposes to construct, operate, and 
reclaim an underground copper and silver mine along with associated facilities (the Rock Creek Project) in 
northwestern Montana, near Noxon in Sanders County. RCR currently owns the mineral estate for the Rock Creek 
ore deposit beneath and adjacent to the Cabinet Mountains Wilderness (CMW) in the Cabinet Ranger District of the 
Kaniksu National Forest, which is administered by the KNF. The Rock Creek Project would include constructing a 
mill for ore processing, a paste tailings disposal facility, a rail loadout for transportation of concentrate, and water 
treatment facilities. 

The KNF has prepared this Final SEIS in response to a March 29, 2010, U.S. District Court decision in Rock Creek 
Alliance et al. v. USFS, Revett Silver Company, and USFWS (CV 05–107–M–DWM and CV 08–028–M–DWM 
consolidated). The KNF and the Montana Department of Environmental Quality prepared a Final EIS for the Rock 
Creek Project in 2001 (2001 FEIS). In the case, the U.S. District Court found deficiencies in the 2001 Rock Creek 
Project Final EIS and directed a SEIS and new Record of Decision (ROD) be prepared. The KNF will use the 
analysis in the Final SEIS to determine whether to issue approvals necessary for construction, operation, and closure 
of the Rock Creek Project. Alternative V is the KNF’s preferred alternative. 

Under 36 CFR 218, individuals and entities who have submitted timely specific written comments regarding the 
Rock Creek Project during any designated opportunity for public comment are able to seek predecisional review of 
unresolved concerns before a Record of Decision is signed. 36 CFR 218 describes the predecisional objection 
process in detail. 
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Summary 
S  

Background 
This document presents a summary of the Supplemental Environmental Impact Statement (SEIS) for the 
proposed Rock Creek Project. As a summary, it cannot provide all of the detailed information contained in 
the SEIS. If more detailed information is desired, please refer to the SEIS and the referenced reports. For 
any remaining questions or concerns, contact the individuals listed in the last section of this summary, 
Where to Obtain More Information. 

RC Resources, Inc. (RCR) proposes to construct, operate and reclaim an underground copper and silver 
mine along with associated facilities in northwestern Montana called the Rock Creek Project. The mine, 
mill, and other associated facilities would be in Sanders County, near Noxon, Montana (Figure 1-1). RCR 
currently owns the mineral estate beneath and adjacent to the Cabinet Mountains Wilderness (CMW). The 
purpose of the proposed action is to develop the mineral interest. The Rock Creek Project would include 
constructing a mill for ore processing, a paste tailings disposal facility, a rail loadout for transportation of 
concentrate, and water treatment facilities. This SEIS was prepared in response to applications to operate 
the Rock Creek Project submitted to the Kootenai National Forest (KNF) and Montana Department of 
Environmental Quality (DEQ). 

As co-lead agency with the DEQ, the KNF initially prepared a Final EIS for the Rock Creek Project in 
2001 (2001 FEIS). The KNF has prepared this SEIS in response to a March 29, 2010, U.S. District Court 
decision in Rock Creek Alliance et al. v. USFS, Revett Silver Company, and USFWS (CV 05–107–M–
DWM and CV 08–028–M–DWM consolidated). In its May 4, 2010 opinion, the court found deficiencies 
in the 2001 FEIS. The court remanded the 2001 FEIS to the Forest Service for further action and vacated 
the Forest Service’s 2003 Record of Decision (ROD). Deficiencies found by the court are that the Forest 
Service: 1) failed to clearly require Revett Silver Company, now RCR (a subsidiary of Hecla Mining 
Company), to implement the sediment source reduction measures during Phase I of the Rock Creek 
Project, 2) did not consider supplemental information about bull trout populations and habitat in a 
National Environmental Policy Act (NEPA) document, and 3) did not show Riparian Habitat 
Conservation Areas (RHCAs) clearly enough to determine effects. 

According to 40 Code of Federal Regulations (CFR) 1502.9(c)(1)(i-ii), a supplemental EIS shall be 
prepared if: (i) the agency makes substantial changes in the proposed action that are relevant to 
environmental concerns; or (ii) there are significant new circumstances or information relevant to 
environmental concerns and bearing on the proposed action or its impacts. This SEIS addresses the 
deficiencies found by the court and updates other resource analyses where the Forest Service identified 
significant new circumstances or information relevant to environmental concerns and bearing on the 
proposed action or its impacts. For this SEIS, the analyses disclosed in the 2001 FEIS are updated or 
supplemented for resources that may be significantly affected by changes in circumstances or new 
information. Only the specific issues associated with supplemental information are addressed in this 
SEIS. Issues satisfactorily addressed in the 2001 FEIS are not discussed in this SEIS. Because Alternative 
V describes the agency’s preferred alternative, it is described in its entirety, including revisions made to 
the alternative based on the deficiencies identified by the court. Descriptions of Alternatives I through IV 
only include information that has been updated since the 2001 FEIS. Where there are significant changes 
in baseline conditions or impacts from the 2001 FEIS, they are described in detail. Where there has been 
little change or where any changes do not affect the general understanding of the existing environment or 
have the potential to affect the impact analysis, a brief summary of the resource is provided. 
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The U.S. Department of Agriculture (USDA) Forest Service (USFS), KNF serves as lead agency 
responsible for the analysis in this SEIS. Cooperating agencies are the U.S. Environmental Protection 
Agency and the U.S. Army Corps of Engineers (Corps). The KNF has prepared this SEIS in compliance 
with NEPA. NEPA requires that if any action taken by the KNF may “significantly affect the quality of 
the human environment,” an EIS must be prepared. This SEIS also has been prepared in compliance with 
the USDA NEPA regulations (7 CFR 1b), the Forest Service’s NEPA regulations (36 CFR 220), the 
Council on Environmental Quality’s NEPA regulations (40 CFR Parts 1500-1508), and the Forest 
Service’s National Environmental Policy Act Handbook (USFS Handbook 1909.15). The KNF will make 
decisions regarding necessary permits or approvals for RCR to operate the Rock Creek Project. 
Permitting decisions would be based on the environmental effects and consequences relative to legal 
standards as documented in this SEIS, along with other information presented during agency decision-
making processes. In addition, this information would be used to determine the conditions necessary to 
operate the Rock Creek Project, if approved. 

Proposed Action 
RCR proposes to construct, operate, and reclaim all facilities necessary to mine, remove, and transport 
economically mineable minerals from the Rock Creek deposit. The Rock Creek Project consists of 
developing a proposed underground copper/silver mine and mill/concentrator complex in northwestern 
Montana with a mine life of 33 to 38 years. RCR currently owns the mineral estate for the Rock Creek ore 
deposit beneath and adjacent to the CMW in the Cabinet Ranger District of the Kaniksu National Forest, 
which is administered by the KNF. The mill and other facilities would be within the Kaniksu National 
Forest, and all proposed surface disturbance would be outside the CMW, except for a possible portal for 
ventilation intake. 

The Rock Creek Project would be conducted in two stages: (1) the construction and development of an 
evaluation adit (Phase I); and (2) the development, construction, operation, and reclamation of the mine 
and mill facilities (Phase II). The evaluation adit would be used for exhaust ventilation during mining. 
The Rock Creek ore deposit would be accessed through two parallel adits driven from outside the 
wilderness. A fourth adit may be constructed for ventilation intake with a portal in the CMW. The 
underground mining operation would use a room-and-pillar mining method where pillars of ore would be 
left in place to support the rock above the room. The milling process would use a conventional froth 
flotation process, producing a copper/silver concentrate that would be shipped to a smelter by rail. The 
ground rock material left after the copper and silver minerals are extracted is called “tailings.” Tailings 
would be deposited in a tailings facility behind an embankment. More detail concerning each facility and 
feature for the different alternatives is provided in Chapter 2, Table 2-1, and summarized in Table S-1. 
Alternative V is the preferred alternative. 
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Table S-1. Rock Creek Project Alternatives Comparison. 

Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

All Facilities – Total 
Disturbance Area 

584 acres. Includes power line clearing. 609 acres. Includes power line clearing. 542 acres. Includes power line clearing. 445 acres (19.6 acres for Phase I and 
425 acres for Phase II) of surface 
disturbance and 36 acres cleared for 
power line. 

Evaluation Adit Length and 
Grade 

Portal near end of NFS road #2741 
6,592 feet at -10% 

Same as Alternative II Same as Alternative II Portal near end of NFS road 
#2741/2741J; 6,300 feet long at -10% 
grade; adit would be 16 to 18 feet high 
by 20 feet wide 

Evaluation Adit Waste Rock 90,000 tons of waste rock and 88,000 
tons of ore; unmineralized waste rock 
used to construct adit pad downslope of 
adit entrance. Ore and alteration waste 
zone rock selectively separated and 
stockpiled at the adit. 

Same as Alternative II Same as Alternative II Same as Alternative II 

Evaluation Adit Road, Length 
and Grade 

NFS road #150 to NFS road #2741, 
upgrade NFS road #2741 for 4.6 miles 
and reconstruct 0.18-mile spur to 14 feet 
wide and gravel 

Same as Alternative II Same as Alternative II plus improve 2.8 
miles of NFS road #150 above 
confluence of mill site 

Similar to Alternative IV; about 2.5 
miles of NFS road #150 upgraded to 
improve safety and reduce sediment 
yield; upgrade NFS road #2741 for 4.6 
miles and reconstruct 0.18-mile spur 
(2741J) to 14 feet wide to adit site 

Evaluation Adit Water 
Discharge Line 

6-inch polyethylene line 8.5 miles both 
X-C and along NFS road #150, laid on 
surface for 3 years 

Same as Alternative II Same as Alternative II 6-inch high-density polyethylene 
(HDPE) temporary pipeline buried in 
access roads; two Rock Creek crossings 
where the pipeline would be bored 
under stream channels, attached to 
existing bridge structures, or placed on 
trestles above the stream.  

Evaluation Adit Water 
Treatment 

Pressure filtration, oil skimmer, and a 
passive biotreatment and ion exchange 
system 

Same as Alternative II Same as Alternative II Pressure filtration and oil skimmer, with 
a pilot anoxic biotreatment system; also 
includes precipitation, clarification, and 
filtration for solids and metals; ion 
exchange system; and biological 
nitrification/de-nitrification system to 
remove inorganic nitrogen; treatment 
quality would meet groundwater 
standards and nondegradation criteria, if 
applicable, before discharge to 
infiltration ponds  

Mill Site 6.5 miles up NFS road #150 to upper 
end West Fork Rock Creek. 

Same as Alternative II Confluence of east and west forks of 
Rock Creek 

Same as Alternative IV, but modified to 
avoid RHCAs 
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Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

Tailings Deposition and 
Storage 

Rock Creek site 325 feet high, 324 
acres, upstream construction; tailings 
deposited as slurry 

Same as Alternative II except modified 
centerline design with technical 
advisory group 

Same as Alternative III Same location as Alternative II. Tailings 
deposited as paste.  

Production Adit Waste Rock 
Placement 

Southeast of adit - 600,000 tons. Above mill site 600,000 tons, some 
used to create mill site 

No separate waste rock storage pile; 1 
million tons used to create mill site and 
starter berms 

No separate waste rock storage pile; 1 
million tons used to create mill site and 
paste tailings facility toe buttresses 

Production Adits, Length and 
Grade (to underground 
crusher) 

Up Chicago Peak Road (NFS road 
#2741); 9,000 feet at more than 12.7%. 

Same as Alternative II At confluence mill site 15,530 feet at 
+12%, portal east of NFS road #150, 
mill west of NFS road #150 

Similar to Alternative IV; both mine 
portal and mill west of NFS road #150 

Width-to-Height Ratio of 
Pillars 

In general pillar width-to-height ratio 
for conventional room-and-pillar mining 
would not be less than 0.5. The slot 
mining method using width-to-height 
ratio in the area of 0.4 has been shown 
to be satisfactory. Areas with ore 
thickness near 200 feet would have to 
account for the width-to-height ratio of 
the pillars.  

Same as Alternative II Same as Alternative II Use a minimum 0.8 pillar width-to-
height ratio as a preliminary numeric 
criterion (AAI 2014), to be finalized 
during later design efforts, and subject 
to KNF and DEQ approval. 

Mining Buffers (Barrier Pillar) 
near Wilderness Lakes 

Submit updated detailed mine plans for 
Agency review prior to entering areas 
where mining could have deleterious 
environmental impacts if adequate 
precautions were not taken. Approval of 
the mine plan would be contingent on 
demonstrating that the risk to Copper 
and Cliff lakes would be minimized, 
based on hydrogeologic and applicable 
engineering analyses. 

Same as Alternative II Same as Alternative II Maintain a 1,000-foot buffer zone, as a 
preliminary criterion, around Cliff Lake 
and the north and south ore outcrops. 
Maintain a 450-foot vertical buffer 
between the mine workings and the 
surface. 

Mining Barrier Pillar near 
Faults 

RCR would leave a large barrier pillar 
between the fault zone and the active 
mine area in the Copper Lake Fault area 
where ore thicknesses exceed 100 feet. 
The dimensions and location of the 
barrier pillar(s) would be determined 
after assessing local ground conditions. 

Same as Alternative II Same as Alternative II Maintain a buffer (barrier pillar) of 100 
feet on either side of the Copper Lake 
Fault, the Moran Fault, and other faults 
shown on Figure 3-2. Minimize the size 
and number of drives constructed 
through identified faults. 

Independent Technical 
Advisor for Mine Plan Review 

Not proposed Not proposed in 2001 FEIS Not proposed in 2001 FEIS Fund an independent technical advisor 
to assist the KNF and DEQ in review of 
RCR’s subsidence monitoring plan, 
underground rock mechanics data 
collection, and RCR’s mine plan. 
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Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

Independent Survey of 
Underground Mine 

Not proposed Not proposed in 2001 FEIS Not proposed in 2001 FEIS Fund biannual surveys of underground 
workings by an independent 
underground mine surveyor.  

Production Adit Access New gravel road from mill site NFS road #150 to NFS road #2741 1.26 
miles to unnamed spur 

NFS road #150 to mill site; all within 
mill site permit boundary; NFS road 
#150 underpass to access mine portal 
except for short spur off of NFS road 
#150 for large equipment 

NFS road #150 to mill site; all access 
from within mill site permit boundary 

New Road Construction for 
Long-term Use 
(1) Main access road - 
Reconstructed NFS road #150 
(2) Mill site access 
(3) Tie road between relocated 
NFS road #150 to NFS road 
#1022 
(4) Tailings facility and mill 
site access 
(5) Access road to water 
reclaim pump 
(6) Tailings facility access 
(7) Rail loadout access 
(8) Access road to seepage 
collection system 
(9) Access road to production 
adits 
N/A = road not included in 
alternative 

(1) 1.34 miles of new construction 
beginning at NFS road #150, 24 feet 
paved 
(2) Construct 0.88 mile of 14-foot 
graveled road around mill 
(3) N/A 
(4) Construct 2.33 miles of 14-foot 
graveled road from Section 15 to 
tailings facility and construct 1.02 miles 
of 10-foot graveled road in Sections 3 
and 10, both along slurry/reclaim lines 
(5) N/A 
(6) Construct 1.43 miles of 14-foot road 
around south and west of tailings 
facility for access to dam base and 
seepage collection line 
(7) N/A 
(8) N/A 
(9) Mine adit access 1.41 miles at 6.5%; 
20-foot-wide with 7.5-foot ROW, 
graveled 
TOTALS: 1.34 miles of paved and 
7.07 miles of gravel roads 

(1) 2.16 miles of new construction at the 
beginning of NFS road #150, 24 feet 
paved (different location than 
Alternative II) 
(2) Construct 0.88 mile of 24-foot 
graveled road around mill 
(3) Construct 0.23 mile to connect NFS 
road #150 to NFS road #1022, gravel, 
14 feet wide 
(4) Construct 0.61 mile of 14-foot 
gravel road along slurry line, Sections 3 
and 10 
(5) 0.08 mile of 10-foot road for 
slurry/reclaim line (NFS road #150B to 
water reclaim pump), gravel 
(6) Construct 1.6 miles of 14-foot road 
around south end of tailings facility for 
access to dam base and rail loadout 
(paved with turnouts) 
(7) Construct 0.25 mile of 14-foot road 
to access rail loadout (paved) 
(8) Construct 0.57 mile of 10-foot road; 
gravel for seepage collection line 
 
(9) N/A – see Road Reconstruction 
TOTALS: 4.01 miles of new paved 
and 2.37 miles of new gravel roads 
Note: Small errors in gravel road 
lengths shown in the 2003 ROD were 
corrected. 

(1) 2.16 miles of new construction at the 
beginning of NFS road #150, 24 feet 
paved (different location than 
Alternative II) 
(2) Construct 0.04 mile of 24-foot paved 
road into mill site 
(3) Construct 0.23 mile of road to 
connect NFS road #150 to NFS road 
#1022; gravel, 14 feet wide 
(4) N/A – Existing road used 
(5) 0.08 mile of 10-foot road for 
slurry/reclaim line (NFS road #150B to 
water reclaim pump); gravel 
(6) Construct 1.6 miles of 14-foot road 
around south end of tailings facility for 
access to dam base and rail loadout 
(paved with turnouts) 
(7) Construct 0.25 mile of 14-foot road 
to access rail loadout (paved) 
(8) N/A 
(9) N/A 
TOTALS: 4.05 miles of paved and 
0.31 mile of gravel roads 
Note: Small errors in total paved and 
gravel road lengths shown in the 2003 
ROD were corrected. 

(1) Similar to Alternative III, with 
alignment slightly adjusted to connect to 
an old existing road and to reduce 
impacts on RHCAs. Total length would 
be 2.16 miles. 
(2) Construct 0.04 mile of 24-foot paved 
road into mill site 
(3) Tie road between relocated NFS 
road #150 and NFS road #1022 no 
longer needed due to improvements on 
existing NFS road #1022. 
(4) N/A – Existing road used 
(5) N/A 
(6) Construct 0.90 mile of paved road 
from existing road on east side of paste 
tailings facility to Government 
Mountain Road 
(7) Construct 0.06-mile gravel road 
from Government Mountain Road to 
rail loadout 
(8) N/A. Existing road on west side of 
paste tailings facility used to access 
Phase I infiltration ponds. 
(9) N/A 
TOTALS: 3.10 miles of paved and 
0.06 mile of gravel roads 
Note: Total road lengths differ from the 
2003 ROD due to minor changes in 
access roads and increased mapping 
accuracy associated with GIS 
technology. 
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Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

Road Reconstruction for 
Long-term Use 

(1) NFS road #150 to mill, widened to 
24 feet and paved for 5.1 miles 
(2) NFS road #150B from NFS road 
#150 to seepage collection system 0.96 
mile – 14-foot (gravel) 
(3) Discharge line road to river 0.75 
mile – 10 feet wide 
(4) N/A 
TOTALS: 5.1 miles of paved, 0.96 
mile of gravel, and 0.75 mile of dirt 
roads 

(1) Same as Alternative II, but 4.02 
miles paved 
(2) Improve NFS road #150B for 1.7 
miles from Rock Creek crossing to 
tailings facility; widen to 14-foot slurry 
line on inside edge of road (paved with 
turnouts) 
(3) Same as Alternative II but graveled 
(4) Reconstruct 0.19 mile of NFS road 
#150 from north end of mill site to NFS 
road #1741 to 20-foot-wide graveled 
TOTALS: 5.72 miles of paved and 2.6 
miles of gravel roads 

(1) Same as Alternative II except only 
to confluence mill site, 2.94 miles of 
paved road 
(2) Same as Alternative III 
(3) Same as Alternative III 
(4) Reconstruct 0.24 mile of NFS road 
#150 between mill entrance road and 
portal spur road to 24 feet wide, 
graveled 
TOTALS: 4.64 miles of paved and 
0.99 mile of gravel roads 

(1) Same as Alternative IV but 3.42 
miles of paved road 
(2) Same as Alternative III including 
paste plant access; 0.76 mile of paved 
and 1.07 miles of gravel roads 
(3) Same as Alternative III 
(4) N/A 
TOTALS: 4.18 miles of paved and 
1.82 miles of gravel roads 

Slurry and Reclaimed Water 
Lines 

From mill along NFS road #150 to 
approximately the center of Section 3, 
then X-C to tailings facility 4.7 miles 
(two 10-inch-high pressure urethane-
lined steel slurry lines on piers, one 
buried 12-foot steel reclaimed water 
line); 3.3 miles would be X-C, 1.4 miles 
along NFS road #150 

Same as Alternative II to the southeast 
of Section 15, then continues on NFS 
road #150 to the southeast of Section 22 
where it follows NFS road #150B to 
tailings facility 0.3 mile X-C in Section 
10 and 4.9 miles parallel to NFS road 
#150 

From mill along NFS road #150 to 
intersection of old and new NFS road 
#150; parallels NFS road #150B to 
tailings facility 3.8 miles 

Same route as Alternative IV but 4 
miles; one 16- to 24-inch dual-walled 
steel/synthetic pipeline for slurry; 16-
inch dual-walled reclaimed water 
pipeline. Slurry and reclaimed water 
lines would be buried. 

Excess Mine Adit Water 
Handling 

(1) 12-inch polyethylene line buried 
adjacent to road from adit to mill, 6,700 
feet 
(2) From mill 12-inch buried line 
parallels slurry line to Section 15, then 
parallels NFS road #150 to Montana 
Highway 200, then would parallel the 
highway for 500 feet; would cross and 
parallel road to Clark Fork River for 6.1 
miles 

(1) Buried from adit down the ridge 
3,000 feet to the mill 
(2) 12-inch steel excess water line 
parallels slurry line from adits to 
intersection of former and new NFS 
road #150, then parallels new NFS road 
#150 to wastewater treatment plant; 
remainder same as Alternative II, 7.5 
miles 

(1) N/A 
(2) Follows route similar to Alternative 
III except starts at confluence with mill 
site and is 6.1 miles long 

(1) N/A 
(2) Similar to Alternative IV except 12- 
to 14-inch pipe and 5.7 miles long 
(3) If needed, excess water could be 
temporarily stored in underground 
sumps in worked-out portions of the 
mine. The amount of water stored 
would depend on mine inflow, mill 
makeup water demand, available 
surface storage, and available capacity 
of wastewater treatment plant.  

230-kV Power line  From new switchyard adjacent to 
existing 230-kV line, would cross 
Montana Highway 200, then parallel 
newly constructed and reconstructed 
NFS road #150 to mill, 5.7 miles 

New switchyard adjacent to existing 
230-kV line would be about 750 feet 
southeast of Alternative II location. 
From switchyard, would cross Montana 
Highway 200, then parallel proposed 
NFS road #150 and reconstructed NFS 
road #150 to mill; 6.6 miles 

Same as Alternative III except power 
line stops at confluence of mill site; 5.2 
miles 

For Phase II, same as Alternative IV 
except route realigned near wastewater 
treatment site and 5.3 miles long. For 
Phase I, power line would be buried in 
road corridor from junction with NFS 
road #150 to evaluation adit. 

Conveyor Line From adit to mill 2,500 feet by 42 
inches wide 

Same as Alternative II 750 feet long within mill site Same as Alternative IV 
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Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

Wilderness Air Intake 
Ventilation Adit 

On approximately 57% slope, 1,600 feet 
northeast of ridge at elevation of 5,760 
feet 

In the cliffs on approximately 150% 
slope, 400 feet northeast of ridge at an 
elevation of 6,700 feet 

Same as Alternative III Same as Alternative III 

Rail Loadout Location At Hereford Loadout Miller Gulch Same as Alternative III Same as Alternative III 

Tailings Facility Starter Dam 
Borrow 

735,000 cubic yards (cy) of borrow 
from within tailings facility and three 
borrow sites (27.2 acres) 

Same as Alternative II 735,000 cy of borrow from within 
tailings facility, waste rock from 
production adit construction and borrow 
site 3 (27.2 acres) 

Borrow from within paste tailings 
facility and waste rock from production 
adit construction used to construct toe 
buttresses 

Ore Concentrate Transport 
Method 

Ore concentrate trucked to Hereford 
Loadout 

Ore concentrate trucked to Miller Gulch 
rail loadout 

Same as Alternative III Ore concentrate slurried in buried 
pipeline to Miller Gulch rail loadout via 
3-inch dual-walled pipe with leak 
detection 

Soil Storage 
(1) Evaluation Adit 
(2) Support Facilities 
(3) Tailings Facility and 
Associated Components 
(4) Transportation Corridor 
(5) Water Treatment Facility 
(6) Mill Facilities 
(7) Mine 

(1) North end; 1.2 acres; 8,757 cy 
(2) Adjacent storage; 1.3 acres; 4,193 cy 
(3) Tailings facility, borrow areas, pump 
station 
S-1 parallel to power line; 11.3 acres; 
248,086 cy 
S-2 northeast corner near borrow site B-
2; 8.3 acres; 179,649 cy 
Roads (access and haul); adjacent 
storage; 5.4 acres; 9,290 cy 
Water control structures; adjacent 
storage; 9.2 acres; 17,141 cy 
(4) Stored adjacent to each component; 
total 29.3 acres; 56,371 cy 
(5) Adjacent storage; 10.0 acres; 32,269 
cy 
(6) S-3 south end; 2.5 acres; 42,271 cy  
S-4 north end; 3.4 acres; 56,910 cy 
adjacent storage 1,010 cy 
(7) Topsoil storage; S-5, 1.5 acres 
Total cy: 655,949 

(1) Same as Alternative II 
(2) Same as Alternative II 
(3) Similar to Alternative II except 
stockpiles S-1 and S-2 expanded to 
handle additional volume: 
S-1 increases to 19 acres; 563,227 cy 
S-2 increases to 17.7 acres; 549,598 cy 
Roads 9,290 cy 
Water control structures 17,141 cy 
(4) Soil stored adjacent to each 
component only when salvage showed 
clear benefit to revegetation and would 
not result in excessive disturbance 
(5) Same as Alternative II 
(6) Similar to Alternative II but 
stockpiles S-3 and S-4 expanded to 
handle additional volume: S-3 increases 
to 78,921 cy and S-4 increases to 93,560 
cy 
(7) Similar to Alternative II but soil 
stored along toe/sides of two small 
waste rock storage piles; 9,681 cy 
Total cy: 1,423,010 

(1) Same as Alternative II 
(2) Same as Alternative II 
(3) Same as Alternative III 
(4) Same as Alternative III 
(5) Same as Alternative II 
(6) New location at confluence of mill 
site: north-center; 4.1 acres; 151,665 cy 
(7) Included in mill facilities (6) above 
Total cy: 1,392,513 

(1) 0.78 acre in one stockpile with two 
cells; 3,318 cy in lift one stockpile cell 
and 15,545 cy in lift two stockpile cell 
for a total of 18,863 cy 
(2) Same as Alternative II 
(3) Same as Alternative III but both soil 
stockpile locations moved and reduced 
in area to 18 acres because soil would 
be salvaged incrementally and replaced 
concurrently; other sites available if 
needed. 
(4) Same as Alternative III 
(5) Same as Alternative III 
(6) Same as Alternative IV 
(7) Same as Alternative IV 
Total cy: 1,391,243 

Production Adit Water 
Treatment 

Clarification filtration with a passive 
biotreatment and ion exchange system 

Same as Alternative II Same as Alternative II Clarification, filtration, nitrification, 
denitrification (anoxic biotreatment 
and/or RO), aerated pond with settling 
system 

Notes: X-C = cross-country; N/A = applicable; ROW = right-of-way; cy = cubic yards. 
 



Summary 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
S-8 

Purpose and Need 
The 1872 General Mining Law, as amended, allows U.S. citizens the right to locate, explore, and develop 
mining claims on federal lands, such as national forests, that are open to mineral entry or, if closed to 
mineral entry, subject to valid existing rights. Additionally, the Alaska National Interest Lands 
Conservation Act guarantees access to private inholdings “to secure the owner the reasonable use and 
enjoyment thereof...” The Multiple Use Mining Act provides that mining claims may be used for 
“...prospecting, mining or processing, and uses reasonably incident thereto.” Also, the Wilderness Act 
provides and allows surface-disturbing activities that are reasonably incident to mining or processing 
operations when valid rights have been found to exist. ASARCO, Inc. (ASARCO) perfected its rights to 
the Rock Creek deposit within the CMW by patenting most of its lode mining claims. ASARCO’s claims 
were transferred to RCR. RCR asserts its rights to mine the deposit and use federal lands for milling and 
storage purposes through both patented and unpatented mining claims, as well as RCR fee (private) lands. 

The following sections briefly describe the underlying purpose and need to which each major permitting 
agency (KNF and the Corps) is responding in proposing the alternatives, including the proposed action 
(40 CFR 1502.13). The project purpose and need also is discussed. A project’s purpose and need are used 
to define the range of alternatives analyzed in the SEIS. Each Agency’s statutory authorities and policies 
determine its underlying purpose and need. 

Kootenai National Forest 
The KNF’s overall purpose and need is to process RCR’s proposed Plan of Operations and to follow all 
applicable laws, regulations, and policies pertaining to the processing of the proposal. The role of the 
KNF under its primary authorities in the Organic Administration Act, Locatable Minerals Regulations 36 
CFR 228 Subpart A, and the Multiple Use Mining Act is to ensure that mining activities minimize adverse 
environmental effects on NFS surface resources and comply with all applicable environmental laws. The 
KNF has no authority to unreasonably circumscribe or prohibit reasonably necessary activities under the 
General Mining Law that are otherwise lawful. 

From the perspective of the Forest Service, the need is to: 

• Respond to RCR’s proposed Plan of Operations to develop and mine the Rock Creek copper 
and silver deposit 

• Ensure the alternative selected in the ROD complies with other applicable federal and state 
laws and regulations 

• Ensure the alternative selected in the ROD, where feasible, minimizes adverse environmental 
impacts on NFS surface resources 

• Ensure measures are included, where practicable, that provide for reclamation of the surface 
disturbance 

U.S. Army Corps of Engineers 
The Corps is required by the Clean Water Act to consider and express the activity’s underlying purpose 
and need from the applicant’s and public’s perspectives (33 CFR 325). From the Corps’ perspective, the 
basic project purpose is to provide copper and silver to meet a portion of current and future public 
demands. Under the 404(b)(1) Guidelines (Guidelines), the Corps uses the basic project purpose to 
determine if a project is “water dependent.” A project is water dependent if it must be located in, or be 
close to, a water of the U.S. to fulfill its basic purpose. Mining copper and silver is not a water-dependent 
activity. For projects that are not water dependent, practicable alternatives that do not involve special 
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aquatic sites, such as wetlands, are presumed to be available. The Guidelines are discussed in more detail 
in Chapter 2, Part III of the 2001 FEIS, Alternatives Considered but Dismissed from Further Study. 

The overall project purpose is more specific to the applicant’s proposed project than the basic project 
purpose. The overall project purpose is used for evaluating practicable alternatives under the Guidelines. 
The overall project purpose must be specific enough to define the applicant’s needs, but not so restrictive 
as to preclude discussion of a range of alternatives. Defining the overall project purpose is the Corps’ 
responsibility; the applicant’s needs are considered in the context of the desired geographic area of the 
development and the type of project being proposed. From the Corps’ perspective, the overall project 
purpose is to profitably extract, in an economically viable manner, copper and silver from ore in 
northwestern Montana to meet demand. 

Over the past decade, global demand for copper and silver generally has been on an upward trend. The 
proposed Rock Creek Project would partially fulfill society’s demand for these commodities. Because of 
its properties of thermal and electrical conductivity, malleability, and resistance to corrosion, copper has 
become a major industrial metal, ranking third after iron and aluminum in terms of quantities consumed. 
Of all the metals, pure silver has the whitest color, the highest optical reflectivity, and the highest thermal 
and electrical conductivity. Demand for silver is generated by four primary uses: electrical and 
electronics, coins and metals, photography, and jewelry and silverware. 

RC Resources, Inc. 
RCR’s project purpose is to develop and mine the Rock Creek copper and silver deposit by underground 
mining methods with the expectation of making a profit. RCR’s need is to receive all necessary 
governmental authorizations to construct, operate, and reclaim the proposed Rock Creek Mine and other 
incidental facilities. RCR proposes to construct, operate, and reclaim the Rock Creek Project in an 
environmentally sound manner, subject to reasonable mitigation measures designed to avoid or minimize 
environmental impacts to the extent practicable. 

Decisions 
The status of permits and approvals to be made by KNF and other agencies are discussed briefly in this 
section. Federal and state agency decision making is governed by regulations. These approvals generally 
would be required prior to construction and operation of the proposed Rock Creek Project. 

Kootenai National Forest 
The KNF Supervisor will issue a decision on RCR’s proposal in a ROD. The decision objective is to 
select an action that recognizes the legal rights of RCR, while protecting the environment in compliance 
with applicable laws, regulations, and policy. The KNF Supervisor will use the EIS process to develop the 
necessary information to make an informed decision as required by 36 CFR 228, Subpart A. Based on the 
alternatives developed in the EIS, the KNF will issue a ROD in which one of the following decisions will 
be made: 

• Approval of the Plan of Operations as submitted 
• Approval of a Plan of Operations with changes (amended Plan of Operations), and the 

incorporation of mitigations and stipulations that meet the mandates of applicable laws, 
regulations, and policies 

• Notification to RCR that the KNF Supervisor will not approve a Plan of Operations until a 
revision to the proposed Plan of Operations that meets the mandates of applicable laws and 
regulations is submitted 
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The alternative selected by the KNF must meet the purpose of the Forest Service locatable mineral 
surface management regulations as described in 36 CFR 228, Subpart A and the Mining and Minerals 
Policy Act. 

Montana Department of Environmental Quality 
The DEQ issued a ROD on the proposed Rock Creek Project in 2001, and the DEQ’s decision remains in 
effect. The issuance of a Hard Rock Operating Permit is on hold pending the issuance of other permits 
and RCR posting a bond as specified in the ROD. On October 21, 2009, the DEQ issued Exploration 
License 00663 to RCR for construction of an evaluation adit. Approval included stipulations for final 
designs and monitoring plans. RCR initiated the activities approved by the Exploration License on private 
land. RCR posted a portion of a reclamation bond with the DEQ before implementing the approved 
activities. This SEIS includes any new or updated information authorized by DEQ’s Exploration License. 

U.S. Army Corps of Engineers 
The Corps is the permitting authority for the discharge of dredged or fill material into wetlands and 
nonwetland waters of the U.S. (see Section 3.10, Wetlands and Nonwetland Waters of the U.S. of this 
SEIS). In its March 2013 Jurisdictional Determination (JD) for the Rock Creek Project, the Corps 
determined that aquatic resources within the paste tailings facility and mill site were isolated 
nonjurisdictional waters. In response to RCR’s request for preapplication guidance in May 2013, the 
Corps indicated that the access road upgrades, culvert installations, and in-stream diffuser may be eligible 
for authorization under the current Nationwide Permit (NWP) 44 for Mining Activities. The DEQ has 
issued a 401 Certification for NWP 44 (DEQ 2012a). 

U.S. Fish and Wildlife Service 
The Alternative V mitigation plan for terrestrial threatened and endangered (T&E) species is in the 2006 
Biological Opinion (BO) (Appendix E). Mitigation measures proposed in RCR’s permit application were 
revised and expanded during formal consultation with the U.S. Fish and Wildlife Service (USFWS) to 
address the Reasonable and Prudent Measures and the Terms and Conditions in the USFWS 2006 BO and 
2007 Supplement to the BO. The mitigation plan requires the KNF to form and lead a grizzly bear 
Oversight Committee, which would develop a Comprehensive Grizzly Bear Management Plan. The 
Oversight Committee would oversee implementation of all mitigation requirements and collect and 
review new information on grizzly bears and other information relevant to Cabinet-Yaak Ecosystem 
(CYE) grizzly bears over the life of the mine. The final mitigation plan must be approved by the KNF and 
USFWS before construction of the evaluation adit, and several components of the plan would be 
implemented before or during evaluation adit construction. 

Public Involvement 
During initial EIS scoping, the KNF and DEQ identified the significant issues that were used as criteria in 
defining and evaluating the alternatives from written comments and a series of public and agency 
meetings. These issues were used as criteria in defining and evaluating the alternatives. Eight issues, 
defined as indicators of potentially significant effects, emerged from the scoping process: 

• Issue 1: Effects on quantity and quality of Montana and Idaho surface water and groundwater. 
• Issue 2: Effects on fish and wildlife and their habitats and current and proposed T&E species 
• Issue 3: Stability of the tailings facility 
• Issue 4: Impacts on socioeconomics of surrounding communities 
• Issue 5: Effects on old growth ecosystems 
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• Issue 6: Effects on wetlands and nonwetland waters of the U.S. 
• Issue 7: Effects on public access and traffic safety 
• Issue 8: Effects on aesthetic quality, including noise, visual, and wilderness experiences 

 
The description of the eight issues originally defined and the means for predicting their associated 
impacts are found on pages 2-1 through 2-4 of the 2001 FEIS. Two new issues identified for this SEIS are 
described below. 

Issue 9: Effects on the traditional cultural property of the Kootenai Tribal people 

After the 2001 FEIS and ROD were issued, the Confederated Salish and Kootenai Tribes (CSKT) in 2007 
indicated the development of the Rock Creek Mine may threaten an area identified by the tribes as a 
sacred site that they believe may be eligible for listing on the National Register of Historic Places 
(NRHP) as a Traditional Cultural Property (TCP) under the National Historic Preservation Act (NHPA). A 
TCP may be eligible for listing in the NRHP because of its association with cultural practices or beliefs of 
a living community that (a) are rooted in the history of the community or tribe, and (b) are important in 
maintaining the continuing cultural identity of the community or tribe. 

Issue 10: Subsidence risk 

Subsidence is the sudden sinking or gradual downward settling of the earth’s surface with little or no 
horizontal motion. In 2005, two sinkholes developed above the Troy Mine. In 2012, previously unknown 
evidence of trough subsidence was observed above the Troy Mine. Due in part to similarities in their 
geologic settings, RCR proposed an underground room-and-pillar mining method for the Rock Creek 
Project similar to that used at the Troy Mine. Subsidence is a concern for the Rock Creek Project because 
the underground mine would be beneath the CMW. 

Alternatives 
The alternatives development process for the 2001 FEIS is incorporated into the SEIS. The alternatives 
development process was designed to identify a reasonable range of alternatives for detailed analysis. The 
KNF developed alternatives in accordance with the requirements of NEPA, Montana Environmental 
Policy Act (MEPA), and Section 404 of the Clean Water Act. To develop a reasonable range of 
alternatives, the KNF and DEQ separated the proposed Rock Creek Project into components. Components 
are discrete activities or facilities (e.g., plant site or tailings facility) that, when combined with other 
components, form an alternative. The KNF and DEQ identified options for each component. An option is 
an alternate way of completing an activity, or an alternate geographic location for a facility (component), 
such as alternate geographic locations for a tailings facility or an alternate method of tailings disposal, 
such as paste tailings. Options generate the differences among alternatives. An alternative is a complete 
project that has all the components necessary to fulfill the project purpose and need. The KNF and DEQ 
considered options for the following project components: 

• Underground mine 
• Tailings disposal, including backfilling and surface disposal 
• Mill site and adits 
• Access road 
• Loadout 
• Air-intake ventilation adit 
• Utility and road corridors 
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• Water treatment sites and methods 

Alternative V 
The four action alternatives are described on pages 2-16 through 2-160 of the 2001 FEIS. For the 
purposes of this SEIS, only Alternative V, the preferred alternative, is described in its entirety, including 
modifications made since the 2003 ROD. Alternative V includes applicable modifications, mitigations, 
and monitoring plans from Alternatives III and IV, as well as components from Alternative II, and 
modifications made in and since the 2003 ROD. The 2003 ROD contained a list of stipulations that were 
required at that time for issuance of DEQ mining permits and KNF authorization to proceed (USFS 
2003a). As described in the 2003 ROD, an approved Plan of Operations consistent with Alternative V 
would be implemented in two phases. The first phase (Phase I) includes the evaluation adit construction, 
development, and data collection. The second phase (Phase II) would be mine construction, operation, 
and reclamation. 

The Evaluation Adit Plan approved by DEQ includes several changes to Alternative V as presented in the 
2001 FEIS; these changes are incorporated into Phase I of Alternative V as described in this SEIS. The 
most significant of these changes include providing power to the evaluation adit site through a power line 
rather than using generators, burying the evaluation adit water pipeline in the access road rather than 
placing the pipeline aboveground, and discharging treated mine water from the evaluation adit to 
infiltration ponds (groundwater) rather than discharging to the Clark Fork River. Alternative V also 
includes a number of minor modifications to Phase I and Phase II resulting from more detailed and final 
design of Phase I facilities, the KNF’s modifications made to address deficiencies identified by the 
District Court, and the KNF’s evaluation of new and changed conditions since the 2003 ROD, including 
modifying the paste tailings facility footprint to avoid impacts on wetlands on NFS lands, modifying the 
layout of the mill site to avoid RHCAs, modifying the layout and location of Phase I support facilities and 
associated groundwater disposal system, revising the water treatment system design, and developing 
details of mitigation associated with the access road to implement sediment reduction requirements. 

As described in Appendix K, extensive geochemical, hydrological and geotechnical rock mechanics data 
would be collected during Phase I. RCR would use the evaluation adit data collected and evaluated 
through the monitoring plans to modify mine designs and operations to keep impacts at or below the 
levels disclosed in Chapter 4 of this SEIS or of the 2001 FEIS. 

The KNF would be responsible for forming one or more technical advisory groups (TAGs) to advise KNF 
deciding officials. The goal of each TAG would be to reach consensus in its technical reviews where 
possible. The deciding KNF officials would consider the group’s recommendations along with any other 
relevant information in determining the final course of action on the issue being reviewed. Current or 
anticipated TAGs include a Paste Tailings TAG and a Groundwater TAG. Additional TAGs, such as a 
Geochemistry TAG, may be formed as the need arises. The KNF may also consider retaining the services 
of third-party consultants with expertise on specific issues involving disciplines such as geochemistry, 
groundwater hydrology, rock mechanics, and other areas of expertise. The KNF would determine the 
approach that would be used to address a particular issue on a case-by-case basis, based on the best source 
of expert review and the complexity and significance of the issue. 

Modifications to Alternative V since the 2001 FEIS as well as descriptions of the project components are 
provided in Chapter 2. The layout, facilities, and other elements of Alternative V are shown in Figure 2-1 
and Figure 2-2. About 445 acres would be disturbed under Alternative V during Phase I and Phase II. An 
additional 36 acres would be cleared for the power line. Of the area disturbed, 136 acres would be on NFS 
land (Figure 2-3). 
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Phase I 

Estimated disturbance for the evaluation adit would be 10.4 acres at the adit site, 4.4 acres of disturbance 
associated with road improvements (including 1.1 acres at a borrow area), 1.0 acre at the water disposal 
site, 0.6 acre at a borrow area, and 3.1 acres at the support facilities for a total of about 19.6 acres. 
Conventional mining methods would be employed during the 1.5- to 2-year evaluation adit construction 
period. Access to the evaluation adit would be by the existing Rock Creek Road (NFS road #150) and 
Chicago Peak Road (NFS road #2741). Power would be supplied to the evaluation adit through a buried 
13.8-kV three-phase power line beginning in the vicinity of the adit support facilities near Montana 
Highway 200. Work would start with 16 employees in the first quarter (RCR 2010) and increase to a 
maximum of 80 workers (USFS 2013a). 

Nonacid-generating waste rock would be end-dumped near the portal to form a flat-topped rock patio 
with angle of repose slopes. All ore zone and disseminated galena, pyrite, and chalcopyrite alteration zone 
rock would be selectively handled and stored on the portal patio pad in separate stockpiles. RCR would 
cover stockpiles of alteration waste zone rock and ore with an impermeable material to minimize 
infiltration from precipitation. After Phase I was completed, the alteration waste zone rock would be 
removed from the site and placed underground or placed on a liner. If Phase II proceeds, the remaining 
ore would continue to be stored at the evaluation adit site until the mill was operational; otherwise, ore 
would be placed underground in the evaluation adit. 

A lined 600,000-gallon stormwater/mine water containment pond would be constructed on the portal 
patio. Some of the excess water from the evaluation adit and the 600,000-gallon containment pond 
overflow would be pumped through a temporary 6-inch polyethylene pipeline to a temporary wastewater 
treatment system at the support facilities site near the proposed paste tailings facility area. The wastewater 
treatment system would consist of precipitation, clarification, and filtration for solids and metals; an ion 
exchange system; and a biological nitrification/denitrification system to remove inorganic nitrogen. 
Treated water would be conveyed through a temporary buried HDPE pipeline and discharged to 
infiltration ponds within the paste tailings facility footprint. Discharges would comply with DEQ permit 
requirements. Some stormwater would be discharged to the unnamed tributary to the West Fork Rock 
Creek from Outfalls 006 and 007 as authorized under MPDES permit MT0030287. Discharges would 
meet the permit effluent limits. 

Upon completion of the evaluation adit, all Phase I facilities would either be removed from the permit 
area described in DEQ’s ROD or moved to the mill site for use during mining unless there was a 
continuing need for facilities for Phase II or for ongoing data collection. During the Phase II 
Production/Operations Phase, the evaluation adit would serve as an additional ventilation (exhaust) 
opening and as a secondary escapeway when the two adits meet. 

If, after review of the evaluation adit information, the Agencies determine there are significant new 
circumstances or information relevant to environmental concerns and bearing on the proposed action or 
its impacts, the KNF and DEQ would conduct an appropriate level of supplemental analysis before RCR 
would be allowed to proceed with constructing the mine, mill, and all other associated facilities. 

Phase II 

RCR would develop an underground mine that would produce 10,000 tons of ore per day, or 3.5 million 
tons per year. Ore reserves are estimated to range between 136 and 144 million tons, averaging 1.65 troy 
ounces per ton of silver and 0.68% copper. About 65 to 75% of the ore body would likely be mined, with 
about 25 to 35% remaining as pillars and other structural support. Actual underground conditions would 
govern the amount of ore removed. RCR would mine and mill between 88 and 108 million tons of ore, 
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giving the mine an anticipated production life of 26 to 30 years and a total project life of 33.5 to 38 years 
depending on the actual amount of ore reserves and the ore extraction rate. About 445 acres would be 
disturbed under Alternative V during Phase I and Phase II. An additional 36 acres would be cleared for the 
power line. Of the area disturbed, 136 acres would be on NFS land. 

The estimated total annual employment during the Construction Phase would be 232 direct jobs per year. 
Employment would be highest during the second year of the Construction Phase (Year 4 of the Rock 
Creek Project) when the majority of the construction work would likely occur. Direct mine employment 
during the Construction Phase would be about 73 RCR employees annually, with an additional 4 jobs 
attributable to wildlife mitigation work. The remaining direct jobs would be associated with contracted 
construction work. As contract construction ended, the RCR workforce would be expanded to an 
estimated 180 workers and would continue to increase to an estimated 340 permanent full-time workers 
plus 4 wildlife personnel nearly 2 years later as the mine reached full production. The Rock Creek Project 
would operate 24 hours per day, 7 days per week, and 354 days per year. At the end of production, there 
would be a 2-year shutdown and reclamation period, employing 35 workers. Limited employment would 
continue as long as water treatment was necessary. 

Prior to mine construction, RCR would develop for the KNF’s and DEQ’s approval and implement a 
Road Management Plan for Phase II (called a Traffic Management Plan in the 2001 FEIS) to minimize 
effects on RHCAs, reduce total average daily traffic (ADT) to the mill site and mitigate impacts on 
harlequin ducks as well as grizzly bears. The plan would address all phases of mine-related traffic. The 
plan would include provisions for busing employees during mine construction and operation between the 
wastewater treatment plant area and the mill and mine. 

RCR would construct 5.3 miles of 230-kV electric power line and would construct the new switchyard 
adjacent to the existing Noxon/Libby 230-kV line near Montana Highway 200 in a dedicated power line 
right-of-way. Annual power consumption is estimated at 95 million kW-hours, with a peak demand of 
13,300 kW. 

Mine development would include driving two parallel adits directly northeast of the mill site. The north 
adit would be used as a conveyor adit and the south adit as a service adit for mine access (collectively 
referred to as production adits). To meet ventilation requirements and accommodate mining equipment, 
each adit would be 25 feet wide by 20 feet high. The two parallel adits would be driven uphill 
concurrently at a grade of 12.7% about 9,000 feet to the site for the underground primary crusher. If 
monitoring showed additional ventilation was needed, an air-intake ventilation adit would be driven from 
the underground workings to the surface in the CMW. 

Waste rock production from the two production adits would total about 1 million tons. If geochemical 
testing indicated that waste rock was suitable for use as construction material, the 1 million tons of waste 
rock would be used to construct the mill site pad. If geochemical testing indicated the waste rock was 
unsuitable for construction, the mill pad and paste tailings facility would be constructed from borrow 
material from within the paste tailings facility area. 

A combination of room-and-pillar and slot-pillar designs would be used for mine design. Baseline rock 
mechanics data would be collected, rock conditions would be monitored, and data would be evaluated and 
used to refine the mine design to minimize the potential for pillar failure and surface subsidence. 

The average depth of the ore body is 900 feet below the surface except where the ore approaches the 
outcrops. To minimize the risk of subsidence reaching the surface and mine water flowing to surface 
water, RCR would implement subsidence mitigation measures described in Section 2.3.1.3.2, Final 
Underground Mine Design Process and Section 2.3.1.4.2, Mine Development.. A buffer of 1,000 feet 
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around Cliff Lake and the north and south ore outcrops, and 100 feet on either side of the Copper Lake 
Fault and the Moran Fault would remain unmined until the geotechnical conditions and hydrogeology of 
this area was better characterized through monitoring and updated modeling. RCR could mine closer than 
1,000 feet to these features only after approval of the KNF and DEQ. Secondary pillar recovery would not 
be allowed. 

Conventional drilling, blasting, rock bolting, and mucking methods would be used underground. Broken 
ore would be processed by an underground crusher and then transported to the surface via conveyor belt 
for further processing. A surface conveyor belt would transport ore from the adit portal to the mill. 

The mill would be sited on cut-and-fill pads at the toe of the southwest-facing ridge at the confluence the 
east and west forks of Rock Creek. Mill pad underdrains would be constructed to provide secondary 
collection for the mill site. During full production, the mill would require 3,052 gallons per minute (gpm) 
of process water, which would predominantly be from water stored in the mill reservoir along with 
concentrate water return and water in ore due to dust suppression of the ore. Process water for the mill 
would come from reclaimed paste plant water, mine and adit water, tailings thickener overflow, treated 
domestic wastewater, contingency well water, as needed, paste tailings facility underdrain water, and 
runoff water from the mill site, paste plant, and paste tailings facility. Process water would remain in an 
essentially closed loop. About 10% of the flow in the process loop may be diverted to the wastewater 
treatment system and fresh water added to the circuit on an ongoing basis to prevent buildup of excess 
constituents in the process water. 

The ore processing facility would consist of an underground primary crusher, an aboveground secondary 
crushing plant, a concentrator, tailings thickener, drainage sumps, pumps, and slurry and water pipelines. 
The ore processing plant would operate 7 days per week and about 354 days per year for a total 
processing capacity of 3.5 million tons per year. 

Concentrate would be sent from the mill to the rail loadout facility as a slurry in a buried 3-inch HDPE-
lined steel pipe with leak detection sensors. About 13 covered rail cars of concentrate per week would be 
sent to an off-site smelter. Reclaimed concentrate water from the loadout would be piped to the paste 
plant and then to the mill for reuse. 

The tailings from the mill site would be delivered to the paste plant and dewatered to make a paste 
tailings. The paste plant building would be located on a slope adjacent to the paste tailings facility site. 
The paste tailings facility footprint would encompass about 319 acres, but acreage would vary slightly 
based on the final approved design. Land would be cleared and topsoil salvaged in advance of paste 
deposition. The paste plant would be designed to receive, dewater, mix, and pump 10,000 tons of tailings 
per day, 365 days per year. A 3-acre contingency tailings slurry feed containment site (tailings 
contingency pond) would be placed near the paste production plant to contain about 6 days of tailings 
production should the paste production plant be totally inoperable or in the event of a major failure 
beyond the control of the plant design. A paste plant shutdown of more than 6 days would result in the 
suspension of milling. 

Water would be removed from the tailings slurry mass sufficient to create a tailings paste for deposition 
into the surface disposal facility. The paste production plant design and paste deposition plan would be 
finalized as part of the final design of the paste tailings facility. Tailings would be transported 4.1 miles 
from the mill to the paste plant as a slurry (30% tailings, 70% water) in a 16- to 24-inch, urethane-lined, 
steel dual-walled pipeline with leakage detection devices. 

The full plant tailings paste would be produced by combining the fine tailings paste from the dewatering 
tanks, the coarser tailings in the coarse tailings storage tank, and additional process water as needed. 
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Process water for paste production would come from the water discharged from the paste dewatering 
tanks. Process water would be stored in a 30,000-gallon tank and excess water would be pumped back to 
the mill for reuse or discharged from the mill to the wastewater treatment plant for disposal. The paste 
production would be monitored and regulated so that the resultant paste would be thickened to the 
required density. Positive displacement pumps would transport the paste via a high-pressure pipeline to 
the disposal location at the paste tailings facility. 

Paste would be deposited in a Bottom-Up design and would involve spigotting paste from the lower 
elevations and moving the spigot point upslope. A series of toe buttresses would be required to assist in 
containing the paste on the downslope sides, improving slope stability, and retaining sediment eroding off 
the slopes. The buttresses would be built during initial stages of mine development and would consist 
primarily of about 1,360,000 cy of rockfill. The rockfill would be obtained from rock outcrops within the 
deposit site, borrow areas within the deposit site, and suitable waste rock produced from mine adit 
development. A structural zone of compacted paste would be constructed upslope of the toe buttresses to 
permit the construction of a 3:1 slope. The paste would be spigotted behind the structural zone at its angle 
of repose. The paste material would be reclaimed on the surface and outer edges when final grade was 
achieved. 

A system of finger drains would be installed beneath the paste tailings facility to maximize recovery of 
seepage of residual process water in the paste and stormwater infiltration through the paste. A blanket 
drain adjacent to the outer slopes and beneath the compacted structural zone would be constructed to 
maintain drainage of the structural zone. The water collected by the finger drains and the blanket drain 
would be routed to a seepage collection pond outside the main buttresses, which would be separate from 
the stormwater collection pond. The pond water would be pumped back to the paste plant and, if not 
needed for paste production, returned to the mill for reuse. Seepage water collected in the paste tailings 
facility underdrain after mine closure would be routed to the water treatment facility for treatment. This 
process would continue until the quality and quantity of seepage water would allow flow to surface water 
without treatment. 

Monitoring wells would be installed upgradient, downgradient, and along the perimeter of the paste 
tailings facility. RCR would collect groundwater samples from the monitoring well network on a 
quarterly basis during the Construction, Production/Operation, and Closure/Reclamation Phases, as well 
as during temporary facility shutdowns to monitor water quality. If monitoring indicated an impact on 
water quality above action levels, then the monitoring well network would be converted to a pumpback 
system. Water collected by the pumpback system would be treated prior to discharge. 

Two wastewater treatment systems designed primarily for nitrate removal would be installed for treatment 
of excess mine water: an anoxic (low oxygen content) semipassive biotreatment system and a RO 
treatment system. It may take some time for the biological treatment system to become fully operational 
during mine start-up when variable flows and conditions would be expected. The RO system would have 
the primary water treatment role during evaluation and mine start-up. 

The evaluation adit would be backfilled with excavated material stockpiled at the evaluation adit site and 
would be plugged with waste rock or reinforced concrete at mine closure. If Phase II were completed, 
closure of the main access adits would depend on the impacts, if any, occurring or anticipated to occur to 
water resources surrounding the mine as a result of the Rock Creek Mine operations and closure. RCR 
would use one of three mine closure options. RCR would develop and submit to the KNF and DEQ for 
approval during Phase II Construction a preliminary closure plan, including the two preliminary mine adit 
closure plans: one for closure option one and one for closure options 2 and 3. Until additional data were 
obtained during Phase I and Phase II Operations, the KNF and DEQ have determined that the initial mine 
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closure plan would be to pump and treat the mine water until such time that it met Montana Pollution 
Discharge Elimination System (MPDES) permitted effluent limits without treatment. 

For Phase I Reclamation, the portal patio would be backsloped at 2% with the fill slope remaining at the 
angle of repose and the edges of the fill slope face would be graded to blend with the surrounding 
topography. Buildings at the evaluation adit support facility on private land would remain and would be 
used as a commercial/industrial facility following mine closure. RCR would be required to submit more 
detailed design and regrading plans for all mine facilities for the KNF’s and DEQ’s approval in 
conjunction with the final design of the paste tailings facility. 

After mining and ore processing was completed, all mill buildings and related equipment and 
infrastructure, the conveyor, and the power line would be dismantled and removed. Because the mill, 
paste plant, wastewater treatment plant, and part of the paste tailings facility would be on NFS lands, 
RCR would comply with Forest Service policies when disposing of demolition debris during closure. 
Once groundwater quality beneath the paste tailings facility met groundwater quality standards and 
MPDES permitted effluent limits without treatment, and RCR was authorized to shut down the seepage 
collection system, all remaining paste tailings facility-related surface components would be removed and 
the sites regraded according to approved plans. 

Forest Plan Amendment 
The National Forest Management Act (NFMA) allows for amendments to the Kootenai Forest Plan 
(KFP). All of the adit and mill facilities and some of the paste tailings disposal facility under Alternative 
V would be on NFS lands currently managed for wildlife habitat, recreation, and commercial timber 
production. In January 2015, the Regional Forester approved the revised forest plan for the KNF (2015 
KFP; USFS 2015b), which incorporates the 2007 Northern Rockies Lynx Management Direction 
(NRLMD) and the 2011 Grizzly Bear Access Amendment (Access Amendment) and establishes new 
management direction. The 2015 KFP also incorporates the 1995 Inland Native Fish Strategy (INFS). 
This SEIS includes an evaluation of the consistency of Alternative V (preferred alternative) with the 2015 
KFP. A full assessment of consistency of Alternative V with applicable 2015 KFP direction is available in 
the project record. Alternative V would require a project-specific amendment to the 2015 KFP to allow a 
variance suspending the requirement for full consistency with two forestwide guidelines and one 
management area guideline (described in Section 2.3.6, Forest Plan Amendment) for the alternative to be 
consistent with the plan. 

Affected Environment 
The Rock Creek Project is in the Kaniksu National Forest in Sanders County, 13 miles northeast of Noxon 
in northwest Montana. Most of the area is forested. The annual precipitation varies over the area and is 
influenced by elevation and topography. The precipitation is between 30 and 50 inches annually where 
most project facilities would be located. Rock Creek and its east and west forks, tributaries to the Clark 
Fork River, provide surface water drainage for most of the area where project facilities are located. Most 
of the area is NFS lands managed in accordance with the 2015 KFP. Small areas of private land are found 
in the study area. Timber harvesting, recreation, and wildlife habitat are the predominant land uses. 
Important grizzly bear and lynx habitat is found in the area. Segments of Rock Creek, East Fork Rock 
Creek, East Fork Bull River and Bull River are designated bull trout critical habitat. Chapter 3 provides 
more information about the affected environment. 

Environmental Consequences 
This section summarizes the environmental consequences of Alternative V for the original eight key 
issues described in the 2001 FEIS and the two new key issues. Pages S-21 through S-23 of 2001 FEIS 
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summarize the environmental consequences associated with Alternatives II through IV for the original 
eight key issues. 

Issue 1: Effects on quantity and quality of Montana and Idaho surface water and 
groundwater. 
The Environmental Consequences section for groundwater and surface water was updated to include new 
information since the 2001 FEIS was issued. No effects on quantity and quality of Idaho surface water 
and groundwater are predicted. To determine the effects on Montana groundwater and surface water due 
to mine inflows, a 3-dimensional (3D) numerical hydrogeological model of the Rock Creek Mine area 
(3D model) was used to estimate groundwater inflow to the mine and adits, predict where and to what 
degree groundwater drawdown from mine and adit dewatering would occur, and estimate changes in 
baseflow for drainages within the study area. The 3D model was configured to simulate the location of 
mine voids and adits proposed in Alternative V. In this SEIS, the predicted effects of mining on stream 
baseflow are reported at three locations: Rock Creek above the confluence of the Clark Fork River, Bull 
River above the confluence of the Clark Fork River, and East Fork Bull River above the confluence with 
the Bull River. The model results are the best available estimates of impacts that can be obtained using 
currently available data. Additional hydrologic data would be collected during Phase I Evaluation to 
refine the existing numerical model and reduce the uncertainty of the predictions. To provide a more 
detailed simulation of the relationship between Cliff Lake and the regional potentiometric surface, a 
vertical 2-dimensional numerical model (2D model) of the area around the lake was developed. The 2D 
model around Cliff Lake would also be revised using data collected during Phase 1. 

To determine the effect on groundwater quality beneath the paste tailings facility, a Rock Creek Paste 
Tailings Seepage Model (Schafer 2014) was developed to evaluate the potential for effects on 
groundwater chemistry underlying and downgradient of the facility. Effects on sediment yield to streams 
and peak flows were evaluated quantitatively using the Water and Sediment Yield Model (WATSED) 
model. The KNF ran the WATSED model for the projected life of the mine facilities (30 years) and an 
additional 10 years beyond mine closure to review project impacts on both sediment yield to streams and 
peak flows. 

Phase I - Evaluation Adit 

Hydrologic effects would include changes in water availability and water quality. The annual average 
inflow to the evaluation adit is estimated to be 13 gpm. Groundwater drawdown due to construction of the 
evaluation adit is predicted to be limited to the area adjacent to the adit and is not predicted to affect 
stream baseflow. 

During Phase I, water from the evaluation adit would be treated and discharged at an estimated average 
rate of 13 gpm to groundwater infiltration ponds located within the footprint of the proposed paste tailings 
facility. Among the categories or classes of activities not subject to nondegradation review is mineral 
exploration that does not result in a discharge to surface water and that is permitted under the Metal Mine 
Reclamation Act (MMRA) (75-5-317(2)(q)), Montana Code Annotated (MCA)). As specified in DEQ’s 
Final Environmental Assessment (EA) for the Rock Creek Evaluation Adit (DEQ 2008), treated discharge 
water quality would be required to meet groundwater standards and nondegradation criteria, if applicable, 
at the end of the pipe prior to discharge. Treated water would be monitored before discharge to the 
infiltration ponds, and groundwater would be monitored near the infiltration ponds. RCR did not request, 
and DEQ has not granted, a mixing zone for discharges to the Phase I infiltration pond. Due to dilution 
and dispersion, effects on surface water quality would likely be negligible. Miller Gulch would be 
monitored downgradient of the infiltration ponds. 
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The proposed portal pad would be constructed from development or waste rock from the adit 
construction. Precipitation that infiltrates into the talus from the pad would be collected in the lined ditch 
and routed to a lined sediment basin. Two groundwater monitoring wells would be installed on the 
downgradient side of the lined ditch to monitor potential impacts on groundwater from underflow and/or 
leakage from the ditch. One surface water monitoring location would be downgradient of the evaluation 
adit and monitored during periods of flow. Nitrate and ammonia concentrations are expected to be higher 
during adit construction due to the use of explosives. The Explosive Handling and Blasting Plan, 
described in Section 1.5 of Appendix K, would minimize the potential for elevated nitrate or ammonia 
concentrations occurring in surface water. 

Implementation of Phase I sediment mitigation would reduce sediment yield to streams to less than 
existing conditions. The mitigation would improve streambed conditions. 

Phase II – Construction 

The annual average inflow to all of the adits, including the evaluation, conveyor, and service adits is 
predicted to be 97 gpm during the Construction Phase. Groundwater drawdown due to construction of the 
adits is predicted to be limited to the area adjacent to the constructed adits. Because groundwater would 
flow toward the adit openings and mine area, stream baseflow is predicted to be unaffected, and 
groundwater and surface water quality would not be affected. Identified springs within the area of the 
model-predicted Construction Phase groundwater drawdown resulting from dewatering of the evaluation 
and production adits are at elevations greater than 5,900 feet and likely would not be affected by 
drawdown during the construction period. Identified springs located near the evaluation adit portal and 
mill site are outside the model-predicted construction-phase area of groundwater drawdown. Following 
additional data collection during Phase I, including hydrologic data collected from within the evaluation 
adit and the determination of the water source to springs, the 3D model would be rerun. The predicted 
impacts on groundwater and surface water resources during the construction period would be reevaluated 
and mitigation measures updated, if necessary. Sediment mitigation of a 400-ton-per-year reduction in 
fine sediment would result in no net increase and an actual long-term reduction in fine sediment in Rock 
Creek and would improve streambed conditions. 

Phase II – Operation 

Effects Due to Mine Inflows. The annual average inflow to the underground mine at the end of mining 
(Year 30) is estimated to be 479 gpm (Table 2-5). The maximum drawdown is predicted to occur about 35 
years after mine closure, or 70 years after Phase I Evaluation began. Groundwater inflow to the adits and 
mine void would reduce groundwater levels in the vicinity of the mine. The mine would be near the top of 
the regional saturated zone beneath Chicago and St. Paul Peaks. As a result, the extent of drawdown 
would be limited by the elevation of the ore body. The ore body is at an elevation of 5,600 to 6,000 feet 
along its eastern boundary and slopes gently downward to the northwest to an elevation of about 4,700 
feet for a distance of 7,000 to 8,000 feet along the western boundary of the proposed mine, averaging 
about 5,200 feet. Because dewatering of the mine void would reduce groundwater levels only to the 
bottom of the void, the maximum drawdown would, therefore, be limited to that elevation, which would, 
in turn, limit the extent of drawdown. At the end of operations, maximum predicted drawdown of about 
500 feet would occur directly over the mine void. Because of the characteristics of the site groundwater 
hydrology, dewatering of the mine and adits would decrease groundwater levels and create a groundwater 
drawdown cone that would slowly expand away from the mine openings, intercepting groundwater that 
would otherwise discharge to area streams. 

Baseflow reduction in area streams is predicted to start during Phase II Production/Operations. At the end 
of production/operations, Year 35, the 3D model predicted reductions in baseflow of 4% or less at the 
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mouths of Rock Creek, Bull River, and East Fork Bull River. Flow from springs hydraulically connected 
to the regional groundwater flow path may be reduced. Springs located above the regional potentiometric 
surface (about 5,000 to 5,500 feet) likely would not be affected by mine dewatering. Mine dewatering and 
the resulting decrease in bedrock groundwater discharge to streams and springs may subtly change the 
water quality of streams by reducing the concentrations of some anions and cations, resulting in surface 
water having lower dissolved solids concentrations. If such a water quality change occurred, it may only 
be detectable during low-flow periods when bedrock groundwater is the major source of supply to surface 
water. 

Observations at Cliff Lake suggest that Cliff Lake is perched above the regional water table. The 3D 
model results and the overall conceptual model also indicate that Cliff Lake is perched above the regional 
potentiometric surface. Assuming this conceptual model is representative of actual conditions, Cliff Lake 
would not be affected by mine dewatering. Additional detailed simulations using a vertical 2D model 
were performed to determine if Cliff Lake could be connected to the regional potentiometric surface. The 
2D model predicted that a 1,000-foot buffer around the lake would protect Cliff Lake from impacts due to 
mine dewatering. Additional hydrologic data regarding the nature of the lake’s hydrology would be 
collected during Phase I. The 3D model indicated that St. Paul Lake may be affected by mine dewatering, 
but the effects may be difficult to separate from the large natural lake level fluctuations. 

Other Effects on Streamflow and Water Quality. Discharges from the wastewater treatment plant 
would increase the flow of the Clark Fork River by much less than 1% of the average annual flow and 
7Q10 flow of the river, and by less than 1% of the most recent short-term low-flow of 220 cfs that 
occurred during 1 day in 1999. It is estimated that an average annual 67 gpm (0.15 cfs) of runoff 
intercepted at the mill facility from a very small portion of the Rock Creek watershed and used at the mill 
would not reach Rock Creek (Section 2.3.1.9, Water Use and Management; Table 2 5). This flow 
reduction would be in addition to the flow reduction that would occur in Rock Creek at the confluence of 
the East Fork and West Fork due to mine inflows. Treated discharge would be required to meet MPDES 
permitted effluent limits. In setting effluent limits, DEQ would consider all Total Maximum Daily Load 
(TMDL) requirements on the Clark Fork River during MPDES permitting. Process water collected by the 
underdrains installed under the paste tailings facility, along with any stormwater runoff from the surface 
of the paste tailings facility, would be routed to a lined seepage collection pond. Water in the seepage 
collection pond would be pumped to the paste plant and then to the mill to be used as process water. The 
final design for the stormwater and sediment-control structures at the paste tailings facility would be 
submitted to the KNF and DEQ for approval before construction. 

The paste tailings facility would be designed to store paste (dewatered) tailings and would not be used to 
store excess water, although differential settling and uneven contours that develop during operations may 
cause short-term water collection on the surface. The paste tailings facility design would include a 
seepage collection system (finger drains) connected to a lined collection pond. Most of the seepage from 
the tailings would be in response to infiltration of precipitation rather than water from consolidation of the 
tailings. Concentrations of some parameters in groundwater beneath the paste tailings facility would 
increase throughout the operations period as the tailings facility expanded, reaching a peak near the end of 
operations. The Rock Creek Paste Tailings Seepage Model predicted that nitrate would have the largest 
relative increases in concentration. Other parameters with predicted concentration increases are sodium, 
potassium, chloride, sulfate, ammonia, and aluminum. The mass load model predicted virtually no 
changes in metal concentrations due to the significant sorption capacity for metals in the lacustrine system 
(Section 4.7.3.3, Groundwater Quality). None of the predicted groundwater quality concentrations exceed 
groundwater quality standards. 

It is estimated that the maximum interception of runoff at the paste fill active area to be returned to the 
mill reservoir would be, on an average annual basis, 61 gpm (0.14 cfs) during operations. In the paste fill 
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reclaimed and partially reclaimed area, the estimated maximum intercepted runoff (also returned to the 
mill reservoir) is estimated to be 86 gpm (0.2 cfs) during mining. The total maximum interception of 
runoff during mining from the active, partially reclaimed, and reclaimed areas is estimated to occur 
during production Year 30 and 1 year after closure, and would be 133 gpm (0.3 cfs). This is water that 
would not flow primarily to Miller Gulch, with a small reduction to Rock Creek, both resulting in a flow 
reduction in the Clark Fork River. 

As discussed in Section 4.7.3.4, Surface Water Quality, sediment mitigation of a 400-ton per year 
reduction in fine sediment would result in no net increase and an actual long-term reduction in fine 
sediment in Rock Creek. To achieve the total estimate of 400 tons per year needed for sediment mitigation 
of the entire mine project, additional sediment mitigation of about 165 tons per year would be required 
during Phase II of the Rock Creek Project. Specific sites for sediment mitigation for Phase II would be 
chosen late in Phase I Evaluation. At that time, a field survey would be completed and the Washington 
Road Surface Erosion Model (Washington model) (described in Appendix N) or other similar model 
would be used to quantify the existing sediment loads and the expected sediment reduction for each site. 

Existing geochemical testing shows a low potential for metal leaching and acid generation. The rock units 
or alteration assemblages with any potential for an appreciable fraction of potentially acid-generating 
waste are the Prichard Formation, Burke Formation, pyritic alteration zones in the Revett, and in 
unaltered zones in the Revett containing primary (authigenic) pyrite. All materials with ARD risk would 
be assumed to have metal leaching risk and would be handled to either eliminate or manage the risk. 

Phase II – Closure 

Until additional data were obtained during Phase I and Phase II Operations to revise the 3D model, the 
initial mine closure plan is to treat the mine and adit water and discharge it to the Clark Fork River in 
accordance with MPDES permitted effluent limits until the appropriate standards or limits were achieved 
without treatment. As long as treatment and discharge occurred, effects on surface water quality and 
streamflow would be similar to operations. 

The KNF considered three mine closure options for analysis of groundwater impacts: 1) no adit plugs, 
which would allow drainage of mine and adit inflows from the mine and adits; 2) plugs near the 
intersection of the adits and mine void, which would allow drainage from the adits only; and 3) plugs near 
the intersection of the adits and mine void and along the adits, including at the entrances, and no drainage. 
Based on the 3D model, post-recovery groundwater levels in option 1 would stabilize at an elevation of 
about 5,450 feet (the elevation of the service adit at the ore body or about 300 feet below model-predicted 
pre-mining water levels) with mine drainage of about 110 gpm. For option 2, the post-recovery 
groundwater levels are predicted to recover to pre-mining levels, except in the vicinity of the adits, and 
the adits would continue to drain at the rate of about 75 gpm. Option 3 was not simulated, but would 
likely be similar to option 2 except that groundwater levels would also fully recover in the vicinity of the 
adits and there would be no ongoing mine discharge. For options 2 and 3, the mine void would 
permanently store an additional 26,700 acre-feet of groundwater from what is currently stored in 
fractures. If portions of the mine void were above the pre-mining regional water table, the amount of 
water permanently stored in the mine void would be somewhat less. If the adits were plugged after mine 
closure, when the mine void filled, groundwater would move downgradient from the mine void via 
fractures. If the area to be mined is currently hydraulically connected to area springs and/or streams, then 
as the mine void refilled with water, those connections would be reestablished. However, because of the 
complexity of the fracture flow system, it may not be possible to predict where and if these connections 
occur. The flowpath from the mine void to all of the identified springs downgradient of the mine void is at 
least 3,000 feet. The distance from the proposed mine void to the nearest stream channel where baseflow 
is presently known to occur (upper East Fork Bull River) would be along a groundwater flow path that is 
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about 1 mile long. It is unlikely there would be measurable effects on spring water quality downgradient 
of the mine void, particularly in springs with little or no bedrock groundwater source. It is unlikely there 
would be measurable effects on water quality in the upper East Fork Bull River because the volume of 
groundwater moving along fractures from the mine void would be small and subject to dilution by 
groundwater along the flow path and some metal concentrations would undergo attenuation. Any water 
from the mine void would be further diluted by other baseflow entering the East Fork Bull River from the 
north and east. Additional site data described in Appendix K would be collected to determine if there 
would be effects on surface water quality in streams if adits were plugged. 

Under Alternative V, mine water following mine closure would continue to be treated until it met MPDES 
permitted effluent limits without treatment. If the adits and mine void were not plugged, discharged water 
meeting MPDES permitted effluent limits with or without treatment would be discharged into the Clark 
Fork River. If the top of the adits were plugged, only the water flowing into the adits would be treated for 
discharge until the appropriate standards or limits were achieved without treatment. Plugging the adits at 
the top and in several places along the adits would eliminate any discharges to the Clark Fork River. In 
Alternative V, the decision to plug the adits or mine void would be determined after additional 
information was collected during mining and the 3D model was further refined and used to estimate 
effects of the different mine closure scenarios. 

Seepage to groundwater from the paste tailings facility would decline after mill operations cease due to a 
transition to reclaimed conditions when net infiltration would decrease as the final portions of the paste 
tailings facility were reclaimed. Post-closure groundwater concentrations would be less than during 
operations, but would remain greater than pre-mining concentrations for sodium, potassium, sulfate, 
chloride, nitrate, and ammonia. None of the predicted post-mining groundwater quality concentrations 
would exceed groundwater quality standards. 

Issue 2: Effects on fish and wildlife and their habitats and current and proposed threatened 
and endangered species 
The analyses of environmental consequences to aquatics and fisheries, wildlife and their habitats, and 
T&E species were updated to incorporate new information since the 2001 FEIS. Updates to the aquatics 
and fisheries resources are due to development of a 3D groundwater model, additional baseline data, and 
additional discussion of surface water quality (nutrients). Effects on T&E species were updated to include 
updated baseline information for grizzly bear habitat, 2015 KFP access management standards for grizzly 
bear, 2015 KFP lynx management objectives, standards, and guidelines, potential to affect Canada lynx 
designated critical habitat, designation of bull trout critical habitat, development of a 3D groundwater 
model, clarification of Phase I and Phase II sediment mitigation, and modifications to Alternative V. 

Aquatics and Fisheries, including Bull Trout. Of the species present in the Rock Creek drainage, bull 
trout is federally listed as threatened and westslope cutthroat trout is a Forest Service sensitive species and 
a Montana species of concern. Other species occurring in the study area include brook trout, rainbow 
trout, largescale sucker, mountain whitefish, slimy sculpin, and northern pikeminnow. Designated bull 
trout critical habitat in the study area includes Rock Creek from its mouth upstream 8.4 miles (13.5 km) 
to a natural barrier and the entire mainstem of East Fork Bull River, the Bull River, Cabinet Gorge 
Reservoir, Noxon Reservoir, and the lower Clark Fork River. 

Groundwater and surface water depletions at mine build out may reduce the quantity and quality of 
aquatic habitat in streams throughout the study area including streams supporting bull trout and 
designated bull trout critical habitat. Although surface water reductions may increase the frequency and 
duration of fish migratory barriers at low-flow conditions, some segments of Rock Creek currently 
experience solely subsurface flow during low-flow periods and the predicted surface flow reductions in 
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Rock Creek are likely within the range of natural variability. Surface water reductions may also indirectly 
affect bull trout habitat and migration by influencing flows through alluvium and stream substrates, 
affecting spawning habitats and egg incubation. Substantial habitat loss is not anticipated based on 
predicted flow reductions. Before Phase II Construction started, RCR would update the 3D groundwater 
model, incorporating the hydrologic and geologic information collected during Phase I. The revised 3D 
model would reduce uncertainty for predicting inflows and water resource impacts. Effects on surface 
water resources would be reevaluated, if appropriate, based on the revised modeling. Prior to Phase II 
Construction, RCR would submit a plan (see Water Resources Monitoring Plan in Appendix K) to the 
KNF and DEQ for approval to monitor groundwater effects as they relate to bull trout habitat 
requirements. The USFWS would advise the KNF in developing the Water Resources and Aquatics and 
Fisheries Monitoring Plans. Monitoring would start prior to mine development and continue through post-
operations. As described in Appendix K, the water resources monitoring plan includes proposed 
monitoring action levels and a Contingency Action Plan that would include contingency measures if 
mining effects were identified by monitoring. RCR would be required to implement a stream habitat 
enhancement program to improve the ability of bull trout to move throughout the year in Rock Creek and 
increase habitat availability and diversity for migratory and resident bull trout populations. 

Reduction of sediment loading to streams using sediment mitigation measures would improve the health 
of aquatic invertebrate communities throughout the Rock Creek drainage and promote the establishment 
of sensitive invertebrate species. Sediment input into Rock Creek from construction of roads, power lines, 
pipelines, and mine facilities would be avoided or minimized by sediment-control best management 
practices (BMPs) and are not anticipated to adversely affect aquatic habitat, aquatic invertebrates, or fish. 

Potential sources of nutrients in streams are infiltration from waste rock at the evaluation adit pad, tailings 
seepage, and the discharge of treated wastewater. Stormwater and process wastewater would be separated 
so that they are not commingled. Potential sources of metals include tailings seepage, discharge of treated 
wastewater, and unforeseen accidents or spills. None of the predicted groundwater quality concentrations 
downgradient of the paste tailings facility exceed groundwater quality standards. Surface runoff from any 
waste rock would be captured and reused at the mill, or treated at the wastewater treatment plant. 
Depending on the timing of construction, treated wastewater would be discharged into infiltration ponds 
or a permitted outfall in the Clark Fork River. Wastewater would be treated before discharge to meet 
MPDES permitted effluent limits protective of aquatic life. Potential for pipeline ruptures would be 
minimized by requiring all tailings, process water, and ore concentrate pipelines be dual-walled with leak 
detection. All pipelines would be buried except at bridge crossings. RCR would implement measures to 
minimize increased nutrients in study area streams and monitor water quality for nutrients. RCR would 
monitor impacts on benthic macroinvertebrates, fish populations, and periphyton (Appendix K). RCR also 
would monitor instream sediment concentrations and metals concentrations in fish tissues and sediments. 

Wildlife Habitat. Under Alternative V, 445 acres of primarily forest habitat would be lost and 36 acres 
altered for the duration of mine operations. Less than 1 acre of old growth along NFS road #150 and less 
than 2 acres of riparian habitat would be lost. Relative to effects disclosed in the 2001 FEIS, minor 
modifications to Alternative V would slightly increase disturbance to wildlife habitat and vegetation 
communities at the evaluation adit, mill site, and along the realigned section of NFS road #150 and 
slightly decrease disturbance to wildlife habitat and vegetation communities at the paste tailings facility. A 
project-specific amendment to the 2015 KFP allowing a variance from FW-GDL-WL-09 would be 
needed. Because it would not be practicable to avoid or minimize construction and operation activities 
during January and February, the project-specific variance would allow the mine to operate yearlong in 
elk, mule deer, and white-tailed deer winter range. With the project-specific amendment, the selected 
alternative would be consistent with forestwide guideline FW-GDL-WL-09 and subsequently the 2015 
KFP. 
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Threatened and Endangered Wildlife Species. The mine area provides habitat for two terrestrial T&E 
species: the grizzly bear and the Canada lynx. Bull trout, which is also a T&E species, is discussed above 
under Aquatic Life and Fisheries. 

Grizzly Bear. Relative to effects disclosed in the 2001 FEIS, minor modifications to Alternative V would 
slightly increase disturbance to grizzly bear habitat at the evaluation adit, mill site, and along the 
realigned section of NFS road #150 and slightly decrease disturbance to grizzly bear habitat at the paste 
tailings facility. Overall, the minor modifications to Alternative V would slightly reduce the direct loss of 
grizzly bear habitat from the 482 acres of grizzly bear habitat originally stated in the 2001 FEIS to 445 
acres. An additional 36 acres of potential grizzly bear habitat would be cleared for the power line. 
Alternative V would increase levels of human activity compared to existing conditions, potentially 
resulting in increased displacement and disturbance of grizzly bears. 

Alternative V would not substantially change existing conditions for core grizzly habitat in Bear 
Management Units (BMUs) 4 and 6. Within BMU 5, constructing a berm across NFS road #4784 (Upper 
Bear Creek Road) under Alternative V would increase core habitat during the life of the mine. After mine 
reclamation, NFS road #4784 would be reopened and core habitat would return to preconstruction 
conditions. 

Effects of roads on grizzly bears are measured using open motorized route density (OMRD) and total 
motorized route density (TMRD). Gating a portion of NFS road #150 (Government Mountain Road) 
under Alternative V would decrease OMRD within BMU 4 for the mine life. Within BMU 5, constructing 
a berm across NFS road #4784 (Upper Bear Creek Road) under Alternative V would decrease OMRD 
during the mine life. After reclamation, OMRD would return to preconstruction conditions in BMUs 5 
and 6 and would be less than preconstruction conditions in BMU 4. Alternative V would not affect 
OMRD within BMU 6. TMRD would remain the same as existing conditions during mine construction 
and operations and following reclamation. 

The mitigation plan for Alternative V would include conveying title to or conservation easements on 
2,450 acres of replacement habitat to mitigate for grizzly bear displacement and habitat loss and would 
include managing road and trail access in grizzly bear habitat, managing attractants, funding information 
and education programs, funding additional law enforcement, funding monitoring and research, 
implementing measures to reduce habitat fragmentation, and augmenting bear populations. The USFWS 
concluded that the extensive mitigation measures supported a finding that the proposed mine is not likely 
to jeopardize the grizzly bear because “collectively, the measures would reduce, remove or more than 
offset the potential adverse effects of the proposed action” (USFWS 2006). In addition, the USFWS 
concluded the mitigation plan was so robust that it “would in fact improve conditions over the long term 
over the existing conditions, ultimately promoting the recovery of the [local] grizzly bear population” 
(USFWS 2006). 

Lynx. Alternative V would be consistent with all applicable objectives, standards, and guidelines of the 
KFP, which incorporates the Northern Rockies Lynx Management Direction (NRLMD). A total of 9.9 
acres of lynx habitat (9.7 acres of multistory or late successional forest and 0.2 acre of other lynx habitat) 
would be impacted under Alternative V, which is less than 0.1% of lynx habitat in the Rock Lynx Analysis 
Unit (LAU). Impacts within lynx habitat would also include upgrading about 4.4 miles of NFS road 
#2741 to the evaluation adit and constructing a 0.1-mile-long spur road to the adit. Land acquired for 
grizzly bear mitigation for Alternative V would likely provide additional habitat for lynx prey species. 
Existing habitat connectivity for lynx would be maintained. Land acquired to mitigate the effects of 
Alternative V for grizzly bear would potentially improve lynx habitat connectivity where management 
provides lynx habitat. 
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In February 2009 the USFWS published the final rule designating Canada lynx critical habitat in the 
lower 48 United States (USFWS 2009). A final rule designating revised critical habitat was published in 
September 2014 (USFWS 2014). The study area is not within critical lynx habitat. The study area was not 
designated critical habitat because it is not occupied by Canada lynx and does not contain habitat features 
essential for the conservation of lynx. The study area is in steep ground with a Pacific maritime climate 
with a forest dominated by Douglas-fir trees. Recent work by Squires et al. (2008, 2010) has 
demonstrated that as the amount of Douglas-fir trees in the stand increases, the suitability of that stand to 
serve as Canada lynx habitat declines. Additionally, Squires (pers. comm. 2013) suggests there is a strong 
negative correlation between red cedar climax communities and lynx occurrence, and that lynx are 
notably absent in Pacific maritime climates. There has been one verified detection of lynx on the entire 
Cabinet Ranger District, a single instance of tracks in the Snake Pass area in 1998, to the north of the 
study area. Since there is no designated Canada lynx critical habitat within or adjacent to the study area, 
there would be no effect on designated critical habitat. 

Wolverine. The proposal to list the wolverine (USFWS 2013a) identified two main factors potentially 
impacting wolverine populations: the availability of snow and trapping mortalities. There are currently no 
open trapping seasons for wolverine in USFS Region 1. Mining was not identified as an activity likely to 
threaten wolverine in the USFWS’s proposed listing (USFWS 2013a). Alternative V would affect a very 
small proportion of wolverine habitat available on the KNF (0.0019% of high-quality habitat and 
0.0049% of low-quality habitat). Alternative V would affect about 0.017% of the contiguous block of 
wolverine habitat in the Cabinet Mountains and about 0.088% of areas with persistent snow in one female 
home range. Alternative V includes construction of a potential ventilation adit within high-quality habitat 
in the CMW. If constructed, the ventilation adit would be on a steep cliff slope in an area with 
approximately 150% slope that does not provide potential habitat for wolverines. The increased 
disturbance at the mill site and along NFS road #150 would not substantially affect wolverines because 
these areas are low-quality habitat for wolverines. Alternative V grizzly bear mitigation measures also 
would benefit wolverines by potentially protecting wolverine habitat from development and would 
compensate for the slight increases in impacts. 

Sensitive Wildlife Species. Sensitive wildlife species include peregrine falcons, bald eagles, gray wolves, 
bighorn sheep, fishers, and harlequin ducks. Minor modifications to Alternative V since the 2001 FEIS 
was issued would not change impacts on bald eagles, gray wolves, bighorn sheep, and fishers described in 
the 2001 FEIS. Modifications to Alternative V since the 2001 FEIS include realigning the access road to 
reduce impacts on RHCAs, which would reduce impacts on harlequin ducks. Alternative V may impact 
individuals or their habitat, but would not likely contribute to a trend toward federal listing or cause a loss 
of viability to the population or species for American peregrine falcon, bald eagle, gray wolf, bighorn 
sheep, black-backed woodpecker, flammulated owl, harlequin duck, fisher, northern bog lemming, 
Townsend’s big-eared bat, Coeur d’Alene salamander, northern leopard frog, and western toad. 

Issue 3: Stability of the tailings facility 
A Failure Modes Effects Analysis, a systematic approach to identify, characterize, and screen risks that 
derive from the failure of an engineered system to operate or perform as intended, identified several 
mechanisms that could lead to instability of the paste tailings facility. These include foundation failure, 
earthquake-induced failure, and excessive paste moisture. Three possible components of excessive paste 
moisture were considered: surface erosion, paste tailings collapse, and seepage-induced piping. With 
mitigation, the likelihood of the three mechanisms was identified as negligible, very low, or low. 

Foundation Failure. Soft clay deposits beneath the paste tailings facility could experience a buildup of 
pore pressure and slip under the weight of the overlying paste, and could potentially threaten the stability 
of the embankment. To minimize effects and manage risk from soft foundations, RCR would remove soft 
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clays during construction, or implement equally effective mitigation. The Paste Tailings Technical 
Advisory Group (PTTAG) would review a number of construction mitigations as part of the final design 
process. The KNF would require RCR to implement one or more construction mitigation measures if 
needed to minimize foundation failure. 

Earthquake-Induced Failure. Since the 2001 FEIS, the U.S. Geological Survey has updated its seismic 
hazard maps for the northern Rocky Mountain Region and revised the estimate of peak ground 
accelerations (PGA) for various seismic events. Only the Bottom–Up configuration was evaluated as this 
is the preferred construction option for Alternative V. Based on updated maps, an estimated PGA for the 
Rock Creek site of 0.19g for the 2,500-year earthquake event (a 2% chance of occurrence in 50 years) 
was used in a revised seismic analysis. The analysis used the same earthquake event that was used in 
previous analyses and updated the seismic response with more recent USGS data as provided in the 2008 
USGS hazard maps. 

The Forest Service completed a revised seismic analysis using a PGA of 0.19g and evaluated the extent of 
embankment deformation, which could be expected from an earthquake event of magnitude M=7 using 
the Makdisi-Seed procedure (Makdisi and Seed 1977). This is a commonly accepted evaluation technique 
that assesses the amount of post-earthquake deformation that may take place. This approach assumes 
some amount of “failure” of the embankment would take place, and examines the potential effects from 
this condition. For the paste tailings facility, the impacts from embankment deformation would likely 
affect the structure’s ongoing use as a tailings repository as well as the costs associated with stabilizing 
the facility during closure so as to ensure long-term reclamation stability. The Forest Service analysis 
estimated embankment deformation from a magnitude 7 earthquake of 36 to 69 inches. The KNF and 
DEQ concluded the embankment deformation would not result in the total collapse of the paste tailings 
facility, rather the estimated degree of movement would pose a significant challenge to using the facility 
for continuing mine operations and would require a significant remediation effort to bring the facility 
back to an operating condition. 

Critical facility components, such as the compacted paste tailings outer shell, underdrains, and paste 
physical properties, influence the overall stability and would impact the degree of deformation during a 
seismic event. The embankment profile modelled in the updated Forest Service seismic analysis 
represents one set of material parameters and site-specific conditions available at this point in the design 
process. The paste tailings facility design would undergo additional stability modelling as more 
information was gathered. Data on paste parameters would be especially relevant to the updated stability 
modelling. The final design process would include an updated stability and deformation analysis using 
any new available information, and an independent review of the design and design methodology by the 
PTTAG. The design, construction, operations, and closure of the paste tailings facility would conform to 
the requirements of the MMRA for tailings storage facilities (82-4-301 et seq. MCA; specifically 82-4-
375 through 82-4-381, MCA). These requirements include an analysis showing that the seismic response 
of the tailings storage facility would not result in the uncontrolled release of impounded materials or other 
undesirable consequences when subject to the ground motion associated with the 1-in-10,000-year event, 
or the maximum credible earthquake, whichever is larger. Ongoing stability evaluations during various 
stages of project development are a common practice, and the KNF would follow a similar design 
evaluation process. 

Surface Erosion. Erosion would not present a catastrophic threat to the stability of the embankment but it 
could present a chronic maintenance problem. In addition to erosion, shallow localized slumps on the 
embankment might occur, which would allow opportunity for increased water infiltration and the 
development of chronic wet or saturated areas and potentially leading to localized slumps on the 
embankment face. Implementation of erosion- and sediment-control measures and erosion monitoring 
would minimize surface erosion on the paste tailings facility. 
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Paste Tailings Collapse. Preliminary laboratory testing suggests that the paste may exhibit behavior 
similar to liquefaction even without a triggering event like an earthquake. Under the rapid loading of 
additional paste over an area of previously placed paste tailings that are still saturated, pore pressures may 
increase enough to trigger weight-induced (static) liquefaction of the underlying tailings, resulting in 
deformation and slumping of the loaded area. If this occurred near the edge of the embankment slope, it 
could cause minor failure of the embankment face. Such deformation is generally a maintenance and 
operations issue, and is unlikely to present a threat of collapse of the entire embankment. An operational 
monitoring program would be required as part of Alternative V to ensure the paste remained within design 
parameters and to prevent buildup of pore pressures within the paste. 

Seepage-Induced Piping. Although paste tailings are not generally susceptible to seepage-induced piping, 
proper design of underdrains would ensure the drains met design requirements for piping control and 
permeability. Implementation of the Quality Assurance/Quality Control (QA/QC) Plan (see Appendix K) 
during construction would ensure proper drain placement, and monitoring of paste tailings facility 
operations would identify potential piping conditions, which would allow correction. In addition, paste 
production monitoring would detect changes in physical characteristics, such as water content, that could 
lead to piping, allowing time for changes in paste production to avoid its occurrence. 

Issue 4: Impacts on socioeconomics of surrounding communities 
Socioeconomic impacts on surrounding communities have not changed since the 2001 FEIS. The effects 
are predicted to alter immigration patterns in local area communities, increase the demand for and price of 
housing in communities near the site, alter existing employment and income patterns and trends in local 
area communities, and cause increased and fluctuating demand for most public sector services (including 
schools and water and wastewater treatment systems). 

Employment and income effects were updated from the 2001 FEIS. The estimated total employment 
during Phase I of the proposed Rock Creek Project would be 131 jobs. Of these, on average, about 59 of 
the direct jobs would be mine employees, 4 would be associated with wildlife mitigation work, and the 
rest would likely be contractors. For Phase I, total labor income would be about $9.8 million annually. 

The estimated total annual employment during the Construction Phase would be 232 direct jobs per year 
and 426 total jobs per year. Direct mine employment during the Construction Phase would be about 73 
jobs annually, with an additional 4 jobs attributable to wildlife mitigation work. The remaining direct jobs 
would be associated with contracted construction work. For the Construction Phase, total labor income 
would be about $30.3 million annually. 

For the Production Phase of the Rock Creek Project (Years 6 through 28), estimated annual direct 
employment would be 340 mine jobs and 4 jobs associated with wildlife mitigation work. The estimated 
secondary effects would contribute 299 jobs per year. The estimated total annual employment would be 
643 jobs annually. The Production Phase would contribute about $29.2 million in direct labor income 
annually. Another $9.6 million in labor income would be associated with the secondary employment 
effects. For the Production Phase, mine employment and spending would contribute approximately $38.8 
million annually to the local economy. 

Issue 5: Effects on old growth ecosystems 
In Alternative V, less than 1 acre of old growth along NFS road #150 would be lost. Alternative V would 
not substantially alter existing conditions. Minor modifications to Alternative V such as slight increases in 
the area of disturbance at the evaluation adit, mill site, and realignment of NFS road #150 would not 
affect old growth. 
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Issue 6: Effects on wetlands and nonwetland waters 
Direct impacts on wetlands and nonwetland waters have been reduced from 5.2 acres to 3.5 acres since 
the 2001 FEIS due to revised mapping completed in 2011, the Corps’ 2013 issuance of an approved JD, 
and avoidance measures. Per the Corps’ 2013 approved JD, 17.8 acres of jurisdictional wetlands and 5.8 
acres of isolated wetlands occur within the wetlands study area (Figure 3-14). In Alternative V, a total of 
3.5 acres of isolated low-quality wetlands consisting of 3.1 acres of Category III and 0.4 acre of Category 
IV wetlands would be directly affected by the placement of fill within the paste tailings facility or within 
the realigned portion of NFS road #150 adjacent to the paste tailings facility. Nonwetland waters are open 
channels associated with streams and other water bodies such as ponds and springs. Alternative V would 
include open bottom arch culverts on two proposed crossings on a tributary to West Fork Rock Creek, 
avoiding 50 linear feet of impacts on jurisdictional nonwetland waters. Based on preliminary design, 
effects on jurisdictional wetlands within the Alternative V disturbance boundary would be avoided, and 
no compensatory mitigation under the CWA would be required. In Alternative V, no discharge of fill 
material subject to the Corps’ jurisdiction would occur in the paste tailings facility or mill site disturbance 
areas.  

Final impacts on jurisdictional nonwetland waters may be revised, and possibly reduced, during final 
design after the type of crossing (bridge or culvert) is determined. If, after final design, effects on 
jurisdictional wetlands could not be avoided, the appropriate authorization would be requested from the 
Corps and any required compensatory mitigation would be implemented. Impacts on jurisdictional 
nonwetland waters would likely be authorized under an appropriate NWP (Corps 2013a). Because 
jurisdictional wetlands subject to the Corps’ jurisdiction would not be impacted at the paste tailings 
facility site, authorization from the Corps would not be needed for the placement of dredged or fill 
material into wetlands associated with the paste tailings facility. Although not required by the Corps and 
Section 404 of the Clean Water Act, RCR has committed to implementing the mitigation plan in Appendix 
L to compensate for the loss of 3.5 acres of isolated wetlands on private lands owned by RCR. The final 
design of the wetland mitigation would be approved by the KNF, and construction of the mitigation 
would be concurrent with project impacts. 

Indirect effects on wetlands from construction of project components described on pages 4-116 through 4-
118 of the 2001 FEIS have not changed. Additional indirect effects on wetlands could occur from 
pumpback wells, if implemented, and mine dewatering. If the contingency pumpback wells around the 
paste tailings facility were used and if pumping from these wells changed hydrological conditions 
currently supporting these wetlands, pumping from these wells could result in indirect impacts on 0.2 acre 
of isolated wetlands. Jurisdictional wetlands adjacent to Rock Creek are not likely to be impacted by the 
pumpback wells. 

The indirect effects on wetlands, springs, and seep habitat overlying the mine are difficult to predict. 
Indirect impacts on wetlands due to mine dewatering were estimated using the 3D model to assess 
changes in baseflow of streams and springs near the mine. Although baseflows in these streams are 
predicted to be reduced, surface runoff and precipitation in most years would continue to provide the 
primary hydrologic support for wetland vegetation. The reduction in baseflows would be most notable in 
dry years and would likely occur only in late summer to early fall. The effects from the reduction in 
baseflows on wetland vegetation along these stream reaches would be negligible because of the continued 
hydrologic support from surface runoff and precipitation. 

Issue 7: Effects on public access and traffic safety 
Increased traffic on Montana Highway 200 and NFS roads associated with Alternative V would have a 
negligible effect on public access and traffic safety. 
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Issue 8: Effects on aesthetic quality, including noise, visual, and wilderness experiences 
In Alternative V, power would be provided to the evaluation adit through a buried power line, rather than 
propane generators, as previously described in the 2001 FEIS. A backup generator would be located at the 
adit site during Phase I, but would be used only during periods when line power was not available. While 
sound effects previously described in the 2001 FEIS would remain the same from sources such as truck 
traffic, construction equipment, facility operations, and ventilation fans, there would be an overall 
decrease in sound levels during Phase I due to a decreased use of generators at the site. 

Based on field observations, the KNF determined that changes in land use since the 2001 FEIS are not 
substantial and would not change the scenic analysis of impacts described in the 2001 FEIS. The terms 
used in the 2001 FEIS to describe the VQOs were from the VMS, but were aligned with the Scenery 
Management System (SMS) used in the 2015 KFP. Under the 2015 KFP, the Rock Creek Project study 
area scenic integrity objectives (SIOs) are mapped primarily as moderate with some areas of high and 
very high. The scenic integrity of Alternative V would be lower than the mapped SIOs of moderate and 
high in the 2015 KFP. The introductions of the overhead power line, the mill site, and the paste tailings 
facility in an area with a mapped SIO of high and the air-intake ventilation adit in an area with a mapped 
SIO of very high are inconsistent with the definitions of the relative SIOs; however, the effects of 
Alternative V on scenic resources would be localized on specific viewpoints in the study area. 

It is not possible to modify the project to be consistent with areas with mapped SIOs of high or very high, 
where the landscape is intact with changes resulting primarily through natural processes and disturbance 
regimes. Alternative V would include a project-specific amendment to the 2015 KFP to allow a variance 
to suspend the requirements for full consistency with guideline FW-GDL-AR-01 (i.e., consistency of 
management activities with the mapped SIO) and guideline MA1a-GDL-AR-01 (management activities 
should be consistent with the SIO of very high). With the project-specific amendment, Alternative V 
would be consistent with forestwide guidelines FW-GDL-AR-01 and MA1a-GDL-AR-01, and 
subsequently the 2015 KFP. With the project-specific amendment, Alternative V would affect a very small 
proportion (less than 0.01%) of areas in the KNF with mapped SIOs of moderate to very high. 

The experience of wilderness visitors may be affected by mining-related activities occurring outside the 
CMW boundary. Because the wilderness experience is highly personal and individual, the perceived 
effect would differ among individuals. It is likely that the visual and noise effects of the project outside 
the CMW would reduce the natural quality of the wilderness experience for some individuals in portions 
of the wilderness. Visitation in the portions of the CMW exposed to sound and visual effects may 
decrease. Other qualities such as untrammeled, undeveloped, and outstanding opportunities for solitude or 
a primitive and unconfined type of recreation may also be diminished at some locations within the CMW 
for visitors while the project was in operation. These effects would occur throughout the duration of 
project operations, and would diminish and ultimately cease following mining and reclamation. No mine-
related sounds are expected to be audible from the CMW lakes most often visited by wilderness users 
(i.e., those within Opportunity Class II, including Moran Basin Lakes, St. Paul Lake, and Rock Lake). 
Changes to air and water quality are not expected to noticeably affect wilderness values. Alternative V 
would not directly affect IRAs and may result in indirect impacts on small areas of the 15,287-acre 
McKay Creek IRA from increased noise from the mill. None of the alternatives would interfere with, 
obstruct, or otherwise modify the free-flowing characteristics of the East Fork Bull River or Bull River, 
and would have no effect on the Outstandingly Remarkable Values of the East Fork Bull River and Bull 
River, both eligible wild and scenic river segments. 

Issue 9: Effects on the traditional cultural property of the Kootenai Tribal people 
Under Alternative V, effects on fisheries, wildlife, and vegetation, as well as restrictions on public access 
for safety, could affect the exercise of treaty rights by Salish, Kootenai, and Upper Pend d’ Oreilles tribal 
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members to fully exercise current treaty rights within the study area. These effects may vary in magnitude 
by alternative, but are common to all of the alternatives. The impacts cannot be quantified based on tribal 
information submitted to date. The CSKT and the Kootenai Tribe of Idaho have identified general issues 
of concern to treaty rights and traditional uses in their response to comments on the original DEIS and the 
supplemental DEIS, as well as in meetings with the Forest Service. The tribes have chosen not to provide 
site-specific comments. 

The CSKT have identified an area within the Rock Creek Project study area as a sacred site and have 
indicated they believe the site may be eligible for listing on the NRHP as a TCP under the NHPA (Steele 
2007). The specific location of the sacred site is exempt from public disclosure under Section 304 of the 
NHPA and the 2008 Food, Conservation, and Energy Act. Formal evaluation of the identified area as a 
TCP will be completed, and if the evaluation indicates the area is eligible and the KNF concurs, then 
consultation with the CSKT on avoidance, minimization, and mitigation measures will begin. 

Issue 10: Subsidence risk 
Following the discovery of trough subsidence at the Troy Mine in 2012 and sinkhole subsidence in 2006, 
reevaluation of the potential for subsidence at Rock Creek was performed as part of this SEIS. The 
reevaluation consisted of an independent third-party review of the Troy Mine subsidence by Agapito 
Associates, Inc. (AAI) along with an underground mine Failure Modes Effects Analysis. Based on the 
analyses, the subsidence section of this SEIS has been updated along with the inclusion of monitoring and 
mitigation approaches to reduce the likelihood of mining subsidence and its impacts. 

The KNF completed a Failure Modes Effects Analysis of the Rock Creek Project underground mine, 
taking into account the Troy Mine subsidence, and developed mitigations as part of Agency modified 
alternatives. One key requirement would be for RCR to provide an updated mine plan prior to Phase I that 
would take into account the Troy Mine subsidence, and highlight how the design accounts for and differs 
from failed pillars at the Troy Mine. RCR would submit for KNF approval a revised detailed mine plan 
after Phase I and before Phase II construction. RCR would use a minimum 0.8 pillar width-to-height ratio 
as a preliminary numeric criterion, to be finalized during later design efforts, and subject to KNF and 
DEQ approval. Other mitigation measures to reduce the potential for subsidence include not removing 
support pillars, not mining areas where overburden thickness was less than 450 feet without further study 
and Forest Service and DEQ approval, submitting a detailed mine plan prior to Phase II for Forest Service 
and DEQ approval, maintaining a 100-foot buffer on either side of the Moran and Copper Lake Faults and 
other minor faults encountered, and maintaining a 1,000-foot buffer, as a preliminary numeric criterion, 
around Cliff Lake and the ore outcrops. As a result of the implementation of these mitigation measures, 
including real time monitoring, ongoing rock characterization, recalibrating pillar design during 
operations, and using peer review, the risk for subsidence for the Rock Creek Project would be low to 
insignificant. 
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Table S-2. Summary of Impacts. 

Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Water Resources – 
Surface Water Quality 

Except for minor 
increases in 
sediment, existing 
surface water quality 
would be maintained. 

1. Minor increases in metals, nitrogen, 
ammonia, and total dissolved solids 
concentrations in Clark Fork River from 
treated discharges. Discharges would 
comply with MPDES permitted effluent 
limits. 
2. Reduction in bedrock groundwater 
inflows to streams may reduce dissolved 
solids concentrations in streams during 
operations and post-mining. 
3. Post-mining, evaluation adit and air-
intake ventilation adit would be plugged; 
production adit closure not specified. 
Sealing of the adits could result in mine 
water eventually discharging into bedrock, 
and possibly out through springs. Without 
outcrop buffers, the most likely locations 
for these springs would be below outcrops 
at the north and south portions of the ore 
body and possibly in Copper Gulch. 
4. Groundwater and surface water quality 
would not be affected by groundwater 
discharges. 

Same as Alternative II. Same as Alternative 
II. 

1. For treated discharges to Clark Fork River, 
similar to Alternative II, but with increased water 
treatment reliability and minor increases in 
phosphorus due to changes in wastewater 
treatment systems. 
2. Same as Alternative II. 
3. Until additional data are obtained during Phase 
I and Phase II Operations to revise the 3D model, 
the initial mine closure plan is to pump and treat 
the mine water until such time that it met MPDES 
permitted effluent limits without treatment. If 
production adits were plugged, and if the area to 
be mined is currently hydraulically connected to 
area springs and/or streams, then as the mine void 
refilled with water, those connections would be 
reestablished. Because of the complexity of the 
fracture flow system, it may not be possible to 
predict where and if these connections occur. The 
volume of groundwater moving along fractures 
from the mine void would be small and subject to 
dilution by groundwater along the path, and metal 
concentrations would be attenuated along the path. 
Because of the 1,000-foot buffer around outcrops, 
flow toward outcrops would be less than the other 
alternatives. Effects on water quality in the upper 
East Fork Bull River would likely not be 
measureable. Additional data described in 
Appendix K would be collected to determine if 
there would be effects on water quality in streams 
and springs if adits are plugged. 
4. Effects on surface water quality downgradient 
of the Phase I infiltration ponds would likely be 
negligible. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Water Resources – 
Nitrogen 

Loads/Concentrations 

N/A. 1. Nitrogen loads would be temporarily 
increased in Rock Creek and the West 
Fork during mine construction and would 
impact aquatic invertebrates and algae in 
the short term. 
2. Nitrogen concentrations (especially 
nitrate) would increase in groundwater 
downgradient of tailings facility; predicted 
concentrations less than groundwater 
quality standards. 
3. Nitrogen concentrations (especially 
nitrate) may increase in drainage below 
evaluation adit portal pad. 

1, 2, and 3. Same as 
Alternative II. 

1. Similar to 
Alternative II, but 
impacts on the aquatic 
life in the West Fork 
Rock Creek above the 
confluence mill site 
would be less. The 
300-foot buffer zone 
around the confluence 
mill site would reduce 
nitrogen loading to 
Rock Creek from the 
waste rock used in 
mill pad construction. 
2 and 3. Same as 
Alternative II. 

1. Waste rock would be geochemically tested and 
determined suitable for construction of mill pad 
and paste tailings toe buttresses; surface runoff 
from these facilities would be captured in lined 
ponds and reused at the mill, or treated at the 
wastewater treatment plant. Nitrogen loads would 
not increase in West Fork, East Fork, or mainstem 
Rock Creek. 
2. Same as Alternative II. 
3. Effect same as Alternative II. Implementing an 
explosive handling and blasting plan would 
reduce nitrogen in waste rock stored on the pad. 
The drainage below the adit pad would be 
monitored, and if necessary to prevent water 
quality degradation, groundwater or surface water 
would be captured and treated. 

Water Resources – 
Sediment Loads 

Sediment loading for 
Rock Creek may 
temporarily increase 
due to construction 
of roads and land 
clearing for timber 
sales. 

Sedimentation may be reduced because 
timber road construction for NFS lands in 
the Rock Creek drainage may be limited 
due to project-increased open road 
densities. 

Same as Alternative II 
plus sediment would 
also be reduced by 
relocating a portion of 
NFS road #150 and the 
utility corridor and by 
identifying and 
reducing existing 
sediment sources. 

Same as Alternative 
III. 

Sediment mitigation of reducing 400 tons per year 
would reduce sediment yield to streams to less 
than existing conditions and improve streambed 
conditions. Upgrade of NFS road #150 would 
reduce sediment yield. 

Water Resources – 
Spills and Pipeline 

Rupture 

N/A. Impacts from materials from spills and 
pipeline ruptures potentially could affect 
water quality in Rock Creek, West Fork 
Rock Creek, and the Clark Fork River. 

Same as Alternative II 
except the potential for 
material from spills 
and pipeline ruptures 
to reach the mainstem 
Rock Creek would be 
reduced. 

Same as Alternative 
III except potential 
ruptures in the West 
Fork Rock Creek 
would be reduced due 
to mill site relocation. 

Potential for pipeline ruptures would be 
minimized because tailings, process water, and 
ore concentrate pipelines would be dual-walled 
with leak detection. All pipelines would be buried 
except at bridge crossings. Pipelines would be 
monitored weekly. Impacts from spills of ore 
concentrate would be minimized by piping to an 
enclosed rail loadout facility. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Water Resources – 
Groundwater Quality 

1. Groundwater 
quality would be 
similar to existing 
quality. 

1.Predicted concentrations in groundwater 
downgradient of the tailings facility are 
less than groundwater standards and 
applicable nondegradation criteria outside 
of a mixing zone as a result of capture by 
a perimeter recovery system consisting of 
drains and pumpback wells. 
2. Treated mine wastewater would not be 
discharged to groundwater. 

1. Similar to 
Alternative II, except 
tailings facility 
seepage would be 
reduced by using 
excavated clays to seal 
permeable contact 
zones. The technical 
advisory group for 
tailings facility design 
would investigate the 
use of seepage 
reduction techniques 
(which may include 
synthetic or clay 
liners) to further 
minimize seepage if 
acid base accounting 
of tailings indicated 
potential for acid 
drainage. 
2. Same as Alternative 
II. 

1 and 2. Same as 
Alternative III. 

1.Predicted concentrations in groundwater 
downgradient of the tailings facility are less than 
groundwater standards and applicable 
nondegradation criteria. If necessary to prevent 
water quality degradation, groundwater containing 
tailings seepage downgradient of the tailings 
facility would be captured and treated. 
2. Treated Phase I wastewater discharged to 
infiltration ponds would meet groundwater 
standards and nondegradation criteria, if 
applicable, at the end of the pipe (DEQ 2008). 
3. Post-mining, if adits were plugged and the mine 
void refilled with water and if the area to be 
mined was currently hydraulically connected to 
area springs, then those same connections would 
again become active. Because of the complexity 
of the fracture flow system, it may not be possible 
to predict where and if these connections occur. 
For springs downgradient of the mine void, the 
source of which was bedrock groundwater, effects 
on water quality of such springs would likely not 
be measureable. 

Water Resources – 
Surface Water Quantity 

Appropriated water 
would continue to be 
withdrawn from 
surface water. 

Streamflow changes could occur due to 
mine and adit dewatering, interception of 
precipitation at mine facilities, use of 
stormwater runoff collected from the mine 
facilities, discharges from the wastewater 
treatment plant, vegetation clearing, 
potable water use, makeup water from a 
well located near the Clark Fork River, 
and pumpback wells at the tailings facility.  

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II, but makeup well and 
pumpback wells implemented only if needed. 
Pumpback wells would be a contingency measure 
at the paste tailings facility. 

Water Resources – 
Groundwater Quantity 

– Operations Phase 

Groundwater well 
production from 
appropriated sources 
would be similar to 
existing production. 

Possible decrease in water levels in wells 
not in Clark Fork River alluvium and 
spring flow downgradient of Miller Gulch 
from pumpback wells during operation. 
Decrease in groundwater levels due to 
mine dewatering. Reduced baseflow to 
streams and reduced bedrock spring flows. 

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II, but reduced groundwater 
levels below the paste tailings facility only if 
contingency pumpback well system was 
employed. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Water Resources – 
Groundwater Quantity 

– Closure Phase 

N/A. Evaluation adit and the air-intake 
ventilation adit would be plugged; 
production adit closure not specified. If 
production adits were plugged and the 
mine void refilled with water, and if the 
area to be mined was currently 
hydraulically connected to area streams, 
adit, plugging, and subsequent mine 
flooding may generate downgradient 
springs. 

Similar to Alternative 
II; all adits plugged at 
closure. 

Same as Alternative 
III. 

Adit closure plans will be finalized depending on 
impacts predicted by the revised 3D model. Until 
additional data are obtained during Phase I and 
Phase II Operations to revise the 3D model, the 
initial mine closure plan is to pump and treat the 
mine water until such time that it met MPDES 
permitted effluent limits without treatment. As a 
preliminary numeric criterion,1,000-foot buffer 
zone along ore outcrops plus a 450-foot vertical 
buffer between the mine workings and the surface 
would minimize the potential for the creation of 
post-mining springs and seeps. Adit closure plans 
would be finalized depending on impacts 
predicted by revised 3D model. 

Water Resources – 
Springs and Seeps and 

Wilderness Lakes 

Springs and seeps 
and CMW lakes 
would continue to 
experience natural 
and seasonal water 
level fluctuations. 

CMW lakes do not appear to be connected 
hydrologically to the regional water table, 
but are perched. Flow to lakes and springs 
connected hydrologically to the regional 
water table may be reduced due to mine 
dewatering during operations and for some 
period after closure. 

Effect the same as 
Alternative II. The 
potential for 
subsidence and 
groundwater drainage 
stresses to wilderness 
lakes and springs 
would be further 
quantified by 
additional rock 
mechanics studies and 
a subsidence control 
plan.  

Effect the same as 
Alternative II. 
Mitigation same as 
Alternative III. 

Potential effect on Cliff Lake and springs 
minimized by 1,000-foot buffer zones, as a 
preliminary numeric criterion, around Cliff Lake 
and the north and south ore outcrops. RCR could 
mine closer than 1,000 feet to Cliff Lake only 
after KNF approval. Flow to lakes and springs 
connected hydrologically to the regional water 
table may be reduced due to mine dewatering 
during operation and for some period after 
closure. If the mine adits are plugged, 
groundwater levels and spring flow would likely 
return to pre-mine conditions. 

Wildlife, Habitat, and 
T&E Species – Grizzly 
Bears – Habitat Loss 

Continued 
availability of spring 
and fall grizzly bear 
habitat. 

Direct loss of 584 acres of habitat. Core 
habitat would be reduced by 321 acres. 
TMRD would increase in all three BMUs.  

Direct physical loss of 
609 acres of habitat. 
Core habitat would not 
be reduced. TMRD 
would increase.  

Direct physical loss of 
542 acres of habitat. 
TMRD would not 
increase and core 
habitat would not 
decrease.  

Direct physical loss of 445 acres of grizzly bear 
habitat. Relative to effects disclosed in the 2001 
FEIS, minor modifications to Alternative V would 
slightly increase disturbance to grizzly bear 
habitat at the evaluation adit, mill site, and along 
the realigned section of NFS road #150 and 
slightly decrease disturbance to grizzly bear 
habitat at the paste tailings facility. Alternative V 
would not decrease core area or increase OMRD 
or TMRD.  
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – Grizzly 

Bears – Habitat 
Mitigation 

Grizzly bear habitat 
mitigation measures 
would not be 
implemented. 

To ensure consistency with road density 
standards, access changes would need to 
be implemented in 5.28 miles of roads 
(see Transportation). 

Open and total road 
densities would be 
reduced by changing 
access on 4.18 miles of 
road. RCR would be 
required to protect 
2,692 acres of habitat 
through conservation 
easements, 
acquisitions, or other 
means. 

Open and total road 
densities would be 
reduced by changing 
access on 4.18 miles 
of road. RCR would 
be required to protect 
2,536 acres of habitat 
through conservation 
easements, 
acquisitions, or other 
means. 

The mitigation plan for Alternative V would 
include conveying title to or conservation 
easements on 2,450 acres of replacement habitat 
to mitigate for grizzly bear displacement and 
habitat loss.  

Wildlife, Habitat, and 
T&E Species – Grizzly 

Bears – Mortality 

N/A. Potential increased mortality from road 
kills, poaching, and destruction of 
nuisance bears. 

Similar impacts as 
Alternative II but 
somewhat reduced due 
to additional 
mitigations. 

Same as Alternative 
III. 

Similar to Alternative III, but with likely 
decreased mortality risk due to training of workers 
about working and living in grizzly bear habitat 
and implementing a food storage order for the 
BMUs affected by the project. 

Wildlife, Habitat, and 
T&E Species – Bull 

Trout – Habitat 

Private and KNF 
timber sales and 
other developments 
within the lower 
Clark Fork River 
watershed would 
maintain the 
functioning of habitat 
for bull trout. 

Increased sediment in the mainstem and 
West Fork Rock Creek would decrease 
emergence success of bull and cutthroat 
trout fry. 

Modifications and 
mitigations would 
reduce the amount of 
sediment impacting 
Rock Creek spawning 
habitat for bull trout in 
Rock Creek. 

Sediment impacts on 
bull trout would be 
minimized in the West 
Fork Rock Creek. The 
300-foot buffer 
around the confluence 
mill site would reduce 
impacts from 
sediment loading 
downstream. 

Smaller disturbance areas, relocation of evaluation 
support facility, and sediment mitigations before 
construction would further reduce sediment 
impacts in the short- and long-term. Additional 
sediment mitigation to reduce sediment sources 
may improve habitat in the long term. 

Wildlife, Habitat, and 
T&E Species – Bull 

Trout – Interbreeding 
and Nonnative Fish 

Natural changes in 
aquatic habitat are 
expected, marginal 
threat to long-term 
survival for Cabinet 
Gorge bull trout 
stock. 

Potential increase in nonnative fish species 
abundance and interbreeding with bull 
trout. 

Risk of interbreeding 
and nonnative fish 
species increase would 
be reduced due to 
sediment mitigations. 

Similar to Alternative 
III. 

Additional sediment mitigation would further 
reduce the risk of interbreeding and nonnative fish 
species increases. Study of bull trout migration 
past the diffuser could result in diffuser design 
modification to ensure passage past the diffuser to 
Noxon Reservoir and allow capture of fish and 
movement upstream beyond the dam. 

Wildlife, Habitat, and 
T&E Species – Lynx 

No change to lynx 
habitat. Natural 
disturbance 
processes would 
continue to provide a 
variety of habitat 
conditions for lynx. 
Low-level human 
disturbance and 
mortality risk would 
continue.  

Lynx habitat quality reduction (especially 
foraging habitat) and disturbance could 
displace animals. 

Similar to Alternative 
II. 

Moving the mill site 
and impacting less 
foraging habitat would 
reduce the impact 
compared with 
Alternative III. 

Impacts under Alternative V would be less than 
the other action alternatives. 9.9 acres of lynx 
habitat impacted, or less than 0.1% of lynx habitat 
in the Rock LAU. Alternative V consistent with 
the NRLMD.  
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Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – Big 
Game Animals – 
Animal-Vehicle 

Collisions 

There would be no 
increase in existing 
animal-vehicle 
collisions unless 
there are other 
increases in use in 
the Rock Creek 
drainage from public 
or private timber 
sales and as human 
population in the 
area grew over time. 

Increased potential for animal-vehicle 
collisions. 

Similar to Alternative 
II. 

Similar to Alternative 
II. 

Lowest increased potential for animal-vehicle 
collisions because busing of employees and 
reduced road densities would reduce the number 
of vehicles on the roads and the amount of open 
roads where collisions could occur. 

Wildlife, Habitat, and 
T&E Species – Big 
Game Animals – 

Habitat 

Minor changes in 
habitat or activities 
of big game animals; 
security could be 
improved as open 
road densities were 
reduced. 

Minor loss of habitat for game species 
including travel corridors, riparian areas, 
and a few small elk wintering areas. 

Similar to Alternative 
II. 

Habitat loss associated 
with the mill in the 
upper West Fork Rock 
Creek would be 
shifted to the 
confluence mill site. 

Under Alternative V, habitat loss would be the 
least of the action alternatives. Impacts on these 
species would remain the same as described in the 
2001 FEIS. A project-specific amendment to the 
2015 KFP allowing a variance from FW-GDL-
WL-09 would be needed. 

Wildlife, Habitat, and 
T&E Species – Big 
Game Animals – 

Displacement/Mortality 

Displacement and 
possible increased 
mortality of animals 
due to increased 
human development 
in Rock Creek if 
RCR released its 
Rock Creek lands. 

Displacement and possible increased 
mortality of animals due to increased 
human use and activities (including 
hunting and poaching). 

Somewhat less impact 
because of road 
closures. 

Similar to Alternative 
III. 

Same as Alternative III. 

Wildlife, Habitat, and 
T&E Species – 

Neotropical Migrant 
Birds 

Minor changes in 
forested habitat or 
activities of 
neotropical migrant 
birds unless RCR 
sold its Rock Creek 
lands for 
development. 
Increased home sites 
could decrease bird 
diversity by 
introduction of pest 
species and direct 
habitat loss. 

Minor direct and indirect losses of habitat, 
including old growth, riparian, and 
wetland habitats would affect songbirds in 
those areas. Night migrating birds may be 
at risk for collision mortalities with the 
evaluation adit and mill site because of 
attraction to lights. 

Effects to bird habitat 
would be the same as 
Alternative II. All 
exterior evaluation adit 
lights would be 
shielded or baffled, 
reducing collision risk 
for night-migrating 
birds. 

Same as Alternative 
III. 

Direct loss of migratory bird habitat is least with 
Alternative V; therefore, Alternative V would 
impact migratory birds the least of the action 
alternatives. Impacts to these species will be 
slightly greater than described in the 2001 FEIS 
due to habitat losses associated with minor 
modifications to selected alternative since the 
2001 FEIS was issued; impacts on these species 
would remain the same as described in the 2001 
FEIS. Impacts to species associated with old-
growth, riparian, and wetland habitat would be 
negligible. Lighting mitigations would be 
incorporated at the mill site to avoid attraction of 
and mortality to night migrating songbirds. 
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Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – Bald 

Eagle 

Bald eagle use would 
continue to increase. 
Mortality risk would 
remain unchanged. 

Increases in road-killed deer could slightly 
and indirectly increase mortality risk of 
bald eagles along Montana Highway 200, 
NFS road #150, and along the train tracks 
near the Hereford Loadout. 

Increases in road-
killed deer and 
associated bald eagle 
mortality risk along 
Montana Highway 200 
is less than Alternative 
II because of rerouting 
concentrate haulers to 
the Miller Gulch rail 
loadout along NFS 
road #150B and daily 
removal of road-killed 
animals. 

Same as Alternative 
III. 

Mortality risk is lowest due to additional 
reductions in traffic on NFS road #150 from 
busing employees between water treatment and 
mill site facilities. Minor modifications to 
Alternative V would not change impacts on bald 
eagles described in the 2001 FEIS.  

Wildlife, Habitat, and 
T&E Species – Wolf 

Transient wolf would 
continue to use the 
Clark Fork River 
drainage. 

Similar to Alternative I. Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II. Minor modifications to 
Alternative V since the 2001 FEIS was issued 
would slightly reduce habitat available for gray 
wolves, but would not affect the regional upward 
trend in wolf populations. 

Wildlife, Habitat, and 
T&E Species – 

Sensitive Animal 
Species – Harlequin 

Duck 

Stability of harlequin 
duck population in 
lower Clark Fork 
River would remain 
vulnerable. 

Human disturbance and habitat alteration 
could result in loss of harlequin duck 
reproduction on Rock Creek. Loss of Rock 
Creek breeding area would increase 
vulnerability of the lower Clark Fork 
River harlequin subpopulation. 

Impacts on harlequin 
ducks and their habitat 
would be similar in 
nature to Alternative II 
but would be less with 
relocation of NFS road 
#150 out of the 
riparian area. 

Similar to Alternative 
III. 

Under Alternative V, impacts on harlequin ducks 
and their habitat would be less than the other 
action alternatives because of busing mine 
employees, slurrying concentrates and seasonal 
closing NFS road #150B, operating limitations, 
and moving the evaluation adit support facilities 
site. Modifications to Alternative V since the 2001 
FEIS includes realigning the access road to reduce 
impacts on RHCAs. This modification would 
reduce effects on harlequin ducks by reducing 
impacts from traffic noise and the presence of 
humans near harlequin habitat, and would reduce 
the potential for a spill of mill reagents, petroleum 
products, or pipeline rupture that could directly or 
indirectly affect harlequin ducks.  

Wildlife, Habitat, and 
T&E Species – 

Sensitive Animal 
Species – Fisher and 

Wolverine 

No change to fisher 
or wolverine habitat. 
Natural disturbance 
processes would 
continue to provide a 
variety of habitat 
conditions. Low-
level human 
disturbance and 
mortality risk would 
continue.  

Fisher and wolverine habitat removal and 
disturbance could displace animals. 
Impacts would not lead to a trend toward 
federal listing. 

Similar to Alternative 
II. 

Moving the mill site 
and removing less 
habitat would reduce 
the impact on fishers 
and wolverines 
compared with 
Alternatives II and III. 

Same as Alternative IV, except less impact on 
fisher habitat. Some wolverine habitat would be 
removed at the evaluation adit and mill site, but 
effects would be negligible because area affected 
would be small in comparison to available habitat. 
Mortality risk to fisher and wolverines further 
controlled through mitigation measures. 
Alternative V would not likely contribute to a 
trend toward federal listing or cause a loss of 
viability to wolverine or fisher or their 
populations. 
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Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – 

Sensitive Animal 
Species – Mortality 

Disposition of lands 
in Rock Creek by 
RCR could increase 
human development 
in drainage with 
resulting impacts on 
harlequin ducks, 
fishers, and resident 
birds. 

Potential increases in hunting, trapping, 
poaching, and traffic collision mortality 
would add to the overall decline of fisher 
and wolverine security in the Cabinet 
Mountains and the region. 

Similar to Alternative 
II. 

Similar to Alternative 
II. 

Busing mine employees decreases risk of 
mortality from vehicle collisions and vehicle 
disturbance. Funding for Montana Fish, Wildlife 
and Parks (FWP) law enforcement personnel to 
protect wildlife species, development and 
implementation of informational and educational 
programs for the public about wildlife species, 
and removal of carcasses killed by vehicles from 
roadsides would partially mitigate impacts on 
wildlife species by reducing the potential for 
poaching and harassment of wildlife and mortality 
risk. Crossing structures would reduce the 
potential for fisher mortality due to vehicle 
collisions. 

Wildlife, Habitat, and 
T&E Species – 

Sensitive Animal 
Species – Northern 

Goshawk 

Northern goshawk 
habitat would 
increase over time as 
forests aged. 

Direct habitat loss and disturbance to 
nesting northern goshawks would be 
greatest of action alternatives. 

Similar to Alternative 
II except fewer acres 
of nesting habitat lost. 

Similar to Alternative 
III but very little 
direct loss of nesting 
habitat. Disturbance 
effects similar to 
Alternative III but 
less. 

No longer a Forest sensitive species. Impacts 
would remain the same as described in the 2001 
FEIS.  

Wildlife, Habitat, and 
T&E Species – Other 

Sensitive Aquatic 
Species 

Long-term risk to 
pure strains of 
westslope cutthroat 
trout from 
hybridization with 
nonnative trout. 

Slightly increased risk due to increased 
sediment loading. 

Similar to Alternative 
II. 

Similar to Alternative 
II. 

Sediment mitigation of reducing 400 tons per year 
would reduce sediment yield to streams to less 
than existing conditions and improve streambed 
conditions.  

Wildlife, Habitat, and 
T&E Species – Plant 

Species of Special 
Concern 

11 populations of 5 
different plant 
species of special 
concern within the 
permit area would 
remain undisturbed. 
Crested Shield fern 
was not found in the 
study area. 

11 populations of 5 species of special 
concern would be eliminated. 

11 populations of 5 
species of special 
concern would be 
eliminated if they 
cannot be avoided 
during construction. If 
KNF sensitive species 
cannot be avoided, a 
conservation 
assessment must be 
performed and a 
mitigation plan may be 
needed. 

Same as Alternative 
III. 

Similar to Alternative III; however, a requirement 
to revisit surveys whenever updated lists of 
sensitive plant species or Montana Natural 
Heritage Program (MNHP) species were issued 
would help reduce or avoid impacts on those new 
species. Minor increases in surface disturbance 
due to minor modifications of Alternative V since 
the 2001 FEIS would result in a slightly greater 
potential for impacts on plant species of special 
concern at the evaluation adit, mill site, and along 
the NFS road #150 alignment.  
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Water Treatment) 

Wildlife, Habitat, and 
T&E Species – 

Mountain Goats – 
Habitat 

HE is 91% in key 
summer habitat and 
100% in winter 
habitat. 

Project-related noise and disturbance 
would change HE to 85 to 91% in key 
summer habitat. 

Project-related noise, 
disturbance, and 
facility location would 
change HE to 86 to 
93% in key summer 
habitat. 

Project-related noise, 
disturbance, and 
facility location would 
change HE to 87 to 
92% in key summer 
habitat. 

Similar to Alternative IV. Project-related noise 
disturbance, and facility location would change 
HE to 86% in key summer habitat. No changes to 
winter HE. The increased disturbance at the mill 
site and along NFS road #150 under the modified 
Alternative V would not substantially affect 
mountain goat populations because these areas are 
low-quality habitat for this species. 

Wildlife, Habitat, and 
T&E Species – 

Mountain Goats – 
Mortality 

Mortality risk would 
remain as is. 

Increased mortality risk would occur due 
to increased human use of the area by 
recreationists, hunters, and poachers. 

Similar to Alternative 
II, but additional road 
closures would reduce 
mortality risk. 

Similar to Alternative 
III. 

Similar to Alternative III, but mitigation includes 
increased law enforcement and monitoring to 
control mortality risk. 

Tailings Facility 
Stability – Failure 

Not assessed using 
FMEA. 

Not assessed using FMEA. Substantially 
more susceptible than other action 
alternatives. Unacceptable risk of failure. 

Not assessed using 
FMEA. Modified 
design and 
construction details as 
well as an advisory 
group review of the 
design would reduce 
the risk of tailings 
facility failure 
compared to 
Alternative II. 
Substantially more 
susceptible than 
Alternative V. 

Same as Alternative 
III. 

Assessed using FMEA. By modifying the design 
and using paste tailings along with an PTTAG 
review of the design, Alternative V would have 
the lowest risk of facility failure of the 
alternatives. 
 

Socioeconomics – 
Employment 

Projected increase of 
650 jobs (17%) in 
Sanders County and 
2,000 jobs (22%) in 
Lincoln County 
between 1995 and 
2020, with all growth 
occurring in the 
finance/ education/ 
government and 
service sectors. 

Mine-based direct and secondary 
employment peaking at 531 during 
evaluation adit construction then dropping 
to 143 during mine development and 
construction. Operating period 
employment of 497, mostly in resource 
commodity sector. Possible loss of some 
Sanders County jobs tied to 
retirement/amenity immigration 
anticipated under Alternative I. Operating 
Phase duration of up to 30 years, after 
which most mine-related employment 
would be lost. 

Same as Alternative II. Similar to Alternative 
II, but employment 
during evaluation adit 
construction would 
peak at 432 before 
dropping to 252. Mine 
operations would 
provide 476 direct and 
secondary jobs, for 20 
to 30 years. 

Based on updated data, similar to Alternative IV, 
except that estimated total annual employment 
would peak during the Production Phase at 344 
direct jobs per year. Estimated total annual 
employment would be 643 jobs annually. 
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IV (Modified 
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V (Paste Tailings Facility and Alternative 
Water Treatment) 

Socioeconomics – 
Population 

Bonner County 
experiencing rapid 
growth and Sanders 
County moderate 
growth based on 
retirement/amenity 
immigration. Lincoln 
County, relatively 
slow growth. 

Local area immigration peaking at 909 
persons then dropping to 467 during 
construction, before growing to 982 
during mine operations.  

Same as Alternative II. Similar to Alternative 
II, but construction-
related immigration 
numbers would peak 
at 772 before dropping 
to 456. Operations-
related immigration 
would be 861. 
Construction period 
influx would arrive 
later in the 
Development Phase. 

Same as Alternative IV. 

Socioeconomics – 
Income 

Total area personal 
income increasing 
proportional to 
population growth, 
with modest gains in 
per capita income. 

Annual earnings from direct and 
secondary mine-related employment 
totaling about $14 million. Net earned 
income increase in western Sanders 
County could be minimal, if mine reduces 
retirement/ amenity immigration. Local 
area would lose this source of income at 
mine shutdown. 

Same as Alternative II. Similar to Alternative 
II, but annual earnings 
from mine-related 
employment would 
total about $13.5 
million. 

Based on updated data, similar to Alternative IV, 
but the Production Phase would contribute about 
$29.2 million in direct labor income annually. 
Another $9.6 million in labor income would be 
associated with the secondary employment 
effects. Mine employment and spending during 
production would contribute approximately $38.8 
million annually to the local economy. 

Socioeconomics – 
Land Use and Housing 
– Land Use Conversion 

Land use conversion 
from 
timber/agriculture to 
residential/recreation 
would continue—
rapidly in Bonner 
and western Sanders 
County, more slowly 
in Lincoln County. 

Similar pattern of land use conversion to 
Alternative I. Mine permit area of about 
2,400 acres with about 584 acres of 
surface disturbance expected. About 3,074 
acres of private land dedicated to grizzly 
bear habitat mitigation. 

Similar to Alternative 
II but about 609 acres 
of surface disturbance. 
About 2,692 acres of 
private land dedicated 
to grizzly bear habitat 
mitigation.  

Similar to Alternative 
II, but about 542 acres 
of surface disturbance. 
About 2,536 acres of 
private land dedicated 
to grizzly bear habitat 
mitigation. 

Similar to Alternative II, but about 445 acres of 
surface disturbance and 36 acres of clearing in 
power line corridor. About 2,450 acres of private 
land dedicated to grizzly bear habitat mitigation. 

Socioeconomics – 
Land Use and Housing 

– Unusable Land 

N/A. About 400 acres at tailings facility site 
would be unusable for most existing land 
uses. 

Same as Alternative II. Same as Alternative 
II. 

Similar to Alternative II. 

Socioeconomics – 
Land Use and Housing 
– Future Development 

N/A. Approximately 3,074 acres of private 
lands needed for grizzly bear mitigation 
would be removed from future 
development. 

Approximately 2,692 
acres of private lands 
needed for grizzly bear 
mitigation would be 
removed from future 
development. 

Similar to Alternative 
III except that 2,536 
acres of private lands 
would be removed 
from future 
development. 

Similar to Alternative III except that 2,450 acres 
of private lands would be removed from future 
development. 
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Socioeconomics – 
Land Use and Housing 

– Housing 

Housing continuing 
to be relatively 
scarce and expensive 
in Bonner and 
western Sanders 
County, but more 
available and less 
costly in Lincoln 
County. 

There would be a substantial short-term 
housing shortage in western Sanders 
County. 
Long-term housing for permanent 
employees would be scarce and expensive. 
Some workers during both periods would 
be forced to commute an hour, or more, to 
the work site. 

Same as Alternative II. Similar to Alternative 
II, with slightly 
reduced housing 
demand during the 
construction and 
operating periods. 

Same as Alternative IV. 

Socioeconomics – 
Community Services 

Moderate increases 
in demand for 
already burdened 
community services. 

Most residential and commercial 
development would have to use private 
water supplies and septic systems. 
 
Some school systems could experience 
disruptive effects from the sudden influx 
and departure of students during mine 
construction. Facility capacity and 
accreditation not expected to be at issue. 
 
Other public service providers may have 
difficulty adjusting to changes in demand 
for services as mine employment 
fluctuates during development. 

Same as Alternative II. Similar to Alternative 
II, with slightly fewer 
people needing 
services and schools 
than under Alternative 
I. Schools and other 
service providers 
would have more time 
to prepare for the 
construction period 
population influx than 
they would have under 
Alternative II. There 
would also be a 
slightly smaller 
departure of people at 
the end of 
construction and 
influx of people for 
mine operation than 
under Alternatives II 
and III. This would 
lessen the impacts on 
community services 
during employment 
fluctuations. 

Same as Alternative IV. 

Socioeconomics – 
Fiscal 

Increases in local 
government revenue 
from new 
development likely 
would not pay the 
costs of increased 
service demand. 

Sanders County and the Noxon schools 
receive substantially increased tax 
revenue. Other local taxing districts 
receive some revenue from tax base 
sharing. The Hard-Rock Mining Impact 
Plan helps to mitigate fiscal problems 
associated with project impacts. 

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II. 
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Old Growth 
Ecosystems) – Habitat 

Loss 

Stand-level 
information from the 
2010 Forest Plan 
Monitoring and 
Evaluation Report 
indicates that 10.8% 
of the forested lands 
are occupied by 
stands meeting the 
old growth criteria 
and an additional 
5.2% is being 
managed with the 
objective that they 
meet the old growth 
criteria in the future. 
With implementation 
of the 2015 KFP, the 
extent of old growth 
would increase over 
time (USFS 2013b). 
No old growth would 
be lost from project-
related activities.  

About 122 acres of old growth habitat 
would be lost. 

About 47 acres of old 
growth habitat would 
be lost.  

About 30 acres of old 
growth habitat would 
be lost. 

About 1 acre of old growth habitat would be lost. 
At the forestwide, or even local scale, the changes 
to old growth would be negligible.  

Wetlands and 
Nonwetland Waters of 

the U.S. – Wetlands 
and Riparian Zones – 

Disturbance 

Wetland and riparian 
zones could be 
disturbed by timber 
sale roads and 
development of 
private lands. 

A total of 4.3 acres of wetlands (0.5 acre 
of jurisdictional wetlands and 3.8 acres of 
isolated wetlands) and a total of 2.3 acres 
of wetlands would be indirectly affected 
by the project. A total of 1.5 acres of 
nonwetland waters of the U.S. would be 
affected by the project. 

A total of 4.3 acres of 
wetlands (0.5 acre of 
jurisdictional wetlands 
and 3.8 acres of 
isolated wetlands) 
would be directly 
affected and 1.0 acre 
of wetlands would be 
indirectly affected by 
the project. A total of 
1.5 acres of 
nonwetland waters of 
the U.S. would be 
disturbed by the 
project. 

A total of 4.5 acres of 
wetlands (0.6 acre of 
jurisdictional wetlands 
and 3.9 acres of 
isolated wetlands) 
would be directly 
affected and 1.0 acre 
of wetlands would be 
indirectly affected by 
the project. A total of 
50 linear feet of 
nonwetland waters of 
the U.S. would be 
disturbed by the 
project. 

A total of 3.5 acres of isolated wetlands would be 
directly affected and 1.0 acre of wetlands would 
be indirectly affected by the project. An 
engineered in-stream diffuser would be placed in 
the Clark Fork River downstream from Noxon 
Reservoir. Except for the diffuser, effects on 
jurisdictional wetlands and nonwetland waters of 
the U.S. would be avoided.  

Wetlands and 
Nonwetland Waters of 

the U.S. – Wetlands 
and Riparian Zones – 
Function and Value 

N/A. Functions and values would decrease until 
the wetlands and nonwetland waters of the 
U.S. mitigation sites were established. 

Same as Alternative II.  Same as Alternative 
II. 

Same as Alternative II.  
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Wetlands and 
Nonwetland Waters of 

the U.S. – Wetlands 
and Riparian Zones – 

Mitigation 

N/A. < 1.5 to 1 acre wetland mitigation ratio. < 1.5 to 1 acre wetland 
mitigation ratio. 

> 1.5 to 1 acre 
wetland mitigation 
ratio. 

A total of 5.2 acres of voluntary wetland 
mitigation is proposed for effects on 3.5 acres of 
isolated wetlands.  

Wetlands and 
Nonwetland Waters of 
the U.S. – Springs and 
Seeps and Wilderness 

Lakes 

N/A. No changes in groundwater levels or lake 
levels are predicted at the high-elevation 
lakes (Copper, Cliff, Moran Basin, and 
Rock) and wetlands associated with these 
lakes are not anticipated to be affected. 
The greatest change to baseflows of 
springs and seeps would occur during the 
Production/Operations Phase and Closure 
Phase, but these changes would occur 
mostly in dry years and for only part of the 
year.  

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II. The establishment of a 
1,000-foot buffer, as a preliminary criterion, 
around Cliff Lake from mining activity would 
ensure that the small amount of wetland 
vegetation around Cliff Lake would not be 
affected. RCR would complete a groundwater 
dependent ecosystem (GDE) inventory and 
conduct GDE monitoring in an area overlying the 
proposed mine and adits to evaluate indirect 
wetland effects associated with seeps and springs. 

Transportation – Public 
Access 

Public access for 
hunting, fishing, 
hiking, and other 
recreational activities 
would remain the 
same. 

There may be delays and temporary road 
closures during road construction and 
reconstruction. 

Similar to Alternative 
II. 

Similar to Alternative 
II. 

Similar to Alternative II. 

N/A. N/A. NFS road #150B 
between Engle Creek 
and Government 
Mountain Road west 
would be restricted to 
mine-related traffic. 

Same as Alternative 
III. 

NFS road #150B would be closed during 
operation between Engle Creek and paste plant. 

N/A. Paving of NFS road #150 and widening of 
NFS road #2741 would improve year-
round public access to the CMW and for 
general recreational activities. 

Same as Alternative II. Public access from 
NFS road #2741 and 
#150 above the 
confluence of the East 
Fork and West Fork 
Rock Creek would 
remain similar to 
Alternative I. 

Similar to Alternative I. 

KNF would use 
roads on an as 
needed basis but 
none proposed. 

KNF would need to close 5.28 miles of 
road (1.88 mi. of NFS road #2741-
Chicago Peak Road, 0.18 mi. of NFS road 
#2741x, 0.5 mi. of NFS road #2741A, and 
2.71 mi. of NFS road #2285-Orr Gulch 
Road). 

Same as Alternative II 
but 4.18 miles - would 
close 1.61 miles of Orr 
Gulch Road. 

Same as Alternative 
III. 

Similar to Alternative III, but close 5.22 mi. of 
road, including 2.92 mi. of NFS road #150. NFS 
road #2741 would remain open. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Transportation – 
Traffic Safety 

Traffic volumes and 
accident risk would 
grow or decline with 
population changes, 
timber sales, and 
development of 
private lands. 
Traffic to Hereford 
Loadout and 
Government 
Mountain Road (NFS 
road #150) would 
remain at existing 
levels. 

The ADT on Montana Highway 200 
would increase from 1,476 to 2,409 during 
construction and to 2,216 during mine 
operation. The road alignment of the NFS 
road #150 and Montana Highway 200 
intersection could increase potential for 
accidents. Slow-moving ore concentrate 
trucks traveling to and from the Hereford 
Loadout would be turning onto and off of 
Montana Highway 200. This would create 
additional hazards to higher speed 
highway traffic and residential traffic at 
Hereford. 
The ADT on NFS road #150 would 
increase from 33 to 933 during 
construction and to 740 during mine 
operation. This would increase the 
chances for traffic-related accidents on 
these roads. 

Effects on Montana 
Highway 200 similar 
to Alternative II; ore 
concentrate truck 
traffic would be 
eliminated from 
Montana Highway 
200. The NFS road 
#150 and Montana 
Highway 200 
intersection complies 
with state standards 
and would not increase 
potential for accidents. 
The ADT on NFS road 
#150 would increase 
from 33 to 636 during 
construction and to 
505 during mine 
operation. Any 
carpooling would 
reduce ADT. 
Ore concentrate truck 
traffic would be 
eliminated from 
Montana Highway 
200. ADT on NFS 
road #150B from 
Engle Creek to the 
Miller Gulch rail 
loadout would show a 
slight increase. 

Effects on Montana 
Highway 200 same as 
Alternative III. 
Effects on NFS road 
#150 similar to 
Alternative III, except 
that after Phase I was 
completed, ADT on 
NFS roads #150 and 
#2741 above the 
confluence of the East 
Fork and West Fork 
Rock Creek would be 
similar to Alternative 
I. 
ADT on NFS road 
#150B from Engle 
Creek to the Miller 
Gulch rail loadout 
would show a slight 
increase. 

Effects on Montana Highway 200 same as 
Alternative III.  
With busing of mine employees and piping of ore 
concentrate to the loadout, the ADT on NFS road 
#150 will increase from 33 to 400 during 
construction and to 100 during mine operation. 
Above the mill site, the traffic will be similar to 
Alternative I. Ore concentrate will be slurried 
from mill to rail loadout, thus eliminating the need 
for concentrate trucks. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Aesthetic Quality – 
Noise 

Existing noise levels 
in the Rock Creek 
drainage and Clark 
Fork River Valley 
would be maintained 
except for changes 
associated with 
timber sales and 
private land 
development. 

Blasting during adit construction would 
generate sounds up to 125 decibels (dBA) 
within 900 feet of the blast and up to 80 
dBA within the Clark Fork River Valley 
and the CMW. Construction equipment 
would generate sounds up to 110 dBA 
within 50 feet. 

Similar to Alternative 
II except that sound 
mitigations to 
construction 
equipment could 
reduce noise levels. 

Same as Alternative 
III except that moving 
the mill to the 
confluence would 
increase the buffer 
between the mill/mine 
operations and the 
CMW to 1.25 miles. 
Operational noise 
levels would be about 
35 dBA at the CMW 
boundary. 

Same as Alternative IV. 

N/A. Mine operation noise levels of 52 to 62 
dBA are lower than construction noise 
levels but still greater than pre-mine 
conditions and would generally be 
inaudible in Clark Fork River Valley. 

Implementation of 
sound mitigations 
(e.g., reduce backup 
beeper volumes, 
dampen exhaust and 
intake fan, and retain 
vegetative buffers) 
would reduce 
operation noise levels. 

Same as Alternative 
III. 

Same as Alternative III. 

N/A. Traffic-related noises would increase on 
NFS road #150 from 30 to 70 dBA. 

Similar to, but less 
than Alternative II. 

Similar to, but less 
than Alternative II. 

Busing of mine employees would reduce traffic 
volumes by 72% compared with Alternative II. 
This would in turn reduce the frequency of traffic-
related noise. 

N/A. Activities at the Hereford Loadout facility 
would generate noise up to 87 dBA daily 
between 8 a.m. and midnight. This would 
increase noise levels to residences in the 
area. 

Noise-related impacts 
on Hereford residences 
would be avoided by 
moving the rail 
loadout to the Miller 
Gulch site. Sound 
levels at Miller Gulch 
would be similar to 
those at Hereford 
(Alternative II), but no 
nearby residences 
would be impacted. 

Same as Alternative 
III. 

Similar to Alternative III but enclosure of the rail 
loadout facility would tend to muffle noise levels. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

N/A. Ventilation fans would operate 
continuously at about 96 to 123 dBA and 
would be heard at about 45 dBA up to a 
mile away (450 acres) for the last 15 to 20 
years of mine operation, reducing the 
solitude expected by people visiting the 
area of the CMW near the adit. 

Relocation of the air-
intake ventilation adit 
and sound mitigations 
for the ventilation fans 
would reduce the noise 
level to 30 dBA within 
100 feet of the adit, 
and affect an estimated 
12 acres. This reduces 
the impact on CMW 
visitors. 

Same as Alternative 
III. 

Same as Alternative III. 

Aesthetic Quality – 
Scenic Quality – Mine 

and Mill Area 

The visual character 
of the Rock Creek 
drainage and the 
Clark Fork River 
Valley would be 
retained. 

Impacts on the Rock Creek drainage and 
Clark Fork River Valley from project 
features during construction and operation. 

Impacts somewhat 
reduced by painting or 
staining mill facilities 
and immediate 
revegetation of cut 
slopes and waste rock 
dumps. 

Similar to Alternative 
III except impacts at 
confluence mill site 
further reduced by 
visual buffer along 
NFS road #150 and 
immediate 
revegetation of mill 
pad face following 
construction. 

Same as Alternative IV. 

Aesthetic Quality – 
Scenic Quality –
Tailings Facility 

N/A. Tailings facility visibility would impact 
travelers on Montana Highway 200 due to 
a lack of screening and postponement of 
planting trees until after mine closure and 
topographic changes. 

Tailings facility 
visibility along 
Montana Highway 200 
reduced by planting 
vegetative screen and 
concurrent planting of 
trees and shrubs after 
Year 7 of tailings 
facility construction. 

Same as Alternative 
III. 

Paste tailings facility visibility along Montana 
Highway 200 reduced by vegetative screen. 
Phased reclamation of facility incrementally 
would reduce facility visibility. 

N/A. Tailings facility surface highly visible in 
the background for CMW users on high 
trails and peaks. 

Similar to Alternative 
II, but long-term 
visibility reduced due 
to changes in 
revegetation plan. 

Same as Alternative 
III. 

Same as Alternative III. 

Aesthetic Quality – 
Scenic Quality – Utility 

Corridor 

N/A. Utility corridor visible to people using 
NFS road #150 except for X-C sections. 

Utility corridor more 
visible because it 
would follow the road. 

Similar to Alternative 
III but shorter length. 

Similar to Alternative III but all pipelines buried 
except at stream crossings. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Aesthetic Quality – 
Scenic Quality – Air-

intake Ventilation Adit 

N/A. The CMW air-intake ventilation adit 
would be highly visible to recreationists 
using the CMW within 2,500 feet of the 
adit.  

Placing the air-intake 
ventilation adit in a 
more vertical slope 
could increase its 
visibility, but would 
reduce the area of 
disturbance around the 
adit. Additional 
reclamation 
requirements would 
reduce the visual 
impacts of the adit 
after mine closure. 

Same as Alternative 
III. 

The KNF would use the Minimum Requirement 
Decision Guide process to ensure that adverse 
effects on wilderness character would be 
minimized. Otherwise, same as Alternative III. 

Aesthetic Quality – 
Scenic Quality –

Scenery Management 
System (SMS) Scenic 
Integrity Objectives 

(SIO) 

Scenic integrity 
would remain as 
mapped in the 2015 
KFP. 

All disturbed areas would result in a 
scenic integrity of low to very low.  

Same as Alternative II. Same as Alternative 
II. 

All disturbed areas would result in a scenic 
integrity of low to very low. A project-specific 
2015 KFP amendment allowing variance from 
FW-GDL-AR-01 would be needed. 

Aesthetic Quality – 
Wilderness – 
Experience 

Current CMW 
experience remains 
unaffected. 

The CMW air-intake ventilation adit 
would be highly visible and audible to 
recreationists using the CMW within 
2,500 feet of the adit. 
The adit would affect the CMW 
experience of users (see Noise above). 
Changes in air and water quality are not 
expected to affect wilderness values. 

Placing the air-intake 
ventilation adit in a 
more vertical slope 
could increase its 
visibility, but would 
reduce the area of 
disturbance around the 
adit. Additional 
reclamation 
requirements would 
reduce the visual 
impacts of the adit 
after mine closure. 
Changes in air and 
water quality are not 
expected to affect 
wilderness values. 

Same as Alternative 
III. 

A project-specific 2015 KFP amendment allowing 
a variance from MA1a-GDL-AR-01 would be 
needed. The KNF would use the Minimum 
Requirement Decision Guide process to ensure 
that adverse effects on wilderness character would 
be minimized. Otherwise, same as Alternative III. 

Aesthetic Quality – 
Wilderness – Sound 

Mitigation 

N/A. N/A. Sound mitigations 
would reduce the 
noise-related impacts 
on humans and goats 
to a 100-foot radius 
around the adit. 

Same as Alternative 
III. 

Same as Alternative III. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Aesthetic Quality – 
Wild and Scenic Rivers 

N/A No effect on the free flowing 
characteristics of the East Fork Bull River 
or Bull River, and no effect on the 
Outstandingly Remarkable Values of the 
East Fork Bull River or Bull River. 

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II. 
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Where to Obtain More Information 
More information on the proposed Rock Creek Project can be found on the KNF’s website: 
http://www.fs.usda.gov/detail/kootenai/landmanagement/projects. If you have any additional questions or 
concerns, please contact: 

Katelyn Miller or Lynn Hagarty 
Kootenai National Forest 
31374 U.S. 2 West 
Libby, MT 59923-3022  
(406) 293-6211 

http://www.fs.usda.gov/detail/kootenai/landmanagement/projects
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Chapter 1. The Purpose, Need, and Permitting 
Process for the Rock Creek Project 

1.1 Introduction 

1.1.1 Court Order 
The U.S. Department of Agriculture (USDA) Forest Service, Kootenai National Forest (KNF) has 
prepared this Supplemental Environmental Impact Statement (SEIS) for the Rock Creek Project in 
response to a March 29, 2010, U.S. District Court’s decision in Rock Creek Alliance et al. v. USFS, Revett 
Silver Company, and USFWS (CV 05–107–M–DWM and CV 08–028–M–DWM consolidated). In its 
May 4, 2010 opinion, the court found deficiencies in the 2001 Rock Creek Project Final EIS (2001 FEIS). 
The court remanded the 2001 FEIS to the Forest Service for further action and vacated the Forest 
Service’s 2003 Record of Decision (ROD). Deficiencies found by the court are that the Forest Service: 
1) failed to clearly require Revett Silver Company (Revett), now RCR (a subsidiary of Hecla Mining 
Company), to implement the sediment source reduction measures during Phase I of the Rock Creek 
Project, 2) did not consider supplemental information about bull trout populations and habitat in a 
National Environmental Policy Act (NEPA) document, and 3) did not show Riparian Habitat 
Conservation Areas (RHCAs) clearly enough to determine effects. 

According to 40 Code of Federal Regulations (CFR) 1502.9(c)(1)(i-ii), a supplemental EIS shall be 
prepared if: (i) the agency makes substantial changes in the proposed action that are relevant to 
environmental concerns; or (ii) there are significant new circumstances or information relevant to 
environmental concerns and bearing on the proposed action or its impacts. This SEIS focuses on the 
issues directed by the court for further action, and updates other resource analyses where the Forest 
Service identified significant new circumstances or information relevant to environmental concerns and 
bearing on the proposed action or its impacts. 

This SEIS addresses the deficiencies found by the court as follows. 

1. Sediment source reduction measures are described separately for Phase I and Phase II in Section 
2.3.1.16, Monitoring and Mitigation Plans and the updated Appendix N. Monitoring of sediment 
mitigation is described in the updated Appendix K. Section 4.7, Water Quantity and Quality, 
provides an updated analysis of potential effects of increased sediment from implementation of 
the alternatives and the effectiveness of sediment mitigation. 

2. Supplemental information about bull trout populations and habitat, including current bull trout 
critical habitat and survey data, is provided in Sections 3.13 and 4.13, Threatened and 
Endangered Species. 

3. Figure 3-16 provides an updated map of the project facilities and RHCAs. Section 3.11, Aquatic 
Life and Fisheries, provides an updated description of RHCAs and Section 4.13, Threatened and 
Endangered Species, discloses an updated analysis of the effects on RHCAs. 

 

1.1.2 Contents of Supplemental Environmental Impact Statement 
For this SEIS, the analyses disclosed in the 2001 FEIS are updated or supplemented for resources that 
may be significantly affected by changes in circumstances or new information. Only the specific issues 
associated with supplemental information are addressed in this SEIS; therefore, not all of the subsections 
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within each resource section are included. Issues satisfactorily addressed in the 2001 FEIS are not 
discussed in this SEIS. To facilitate comparison between the 2001 FEIS and this SEIS, the general format 
and outline of the 2001 FEIS are followed where possible in this SEIS. This chapter describes the purpose 
and need for the proposed action; the EIS process; Agency roles, responsibilities, and decisions; and 
public participation for the Rock Creek Project. Chapter 2 has been restructured from the 2001 FEIS so 
that the revised Alternative V is presented first. Alternative V is described in its entirety, including 
revisions made to the alternative based on the deficiencies identified by the court. Descriptions of 
Alternatives I through IV are presented in reverse order and only include information that has been 
updated since the 2001 FEIS. Chapters 3 and 4 provide the affected environment and environmental 
impacts analyses for the resource areas covered in the 2001 FEIS. Where there are significant changes in 
existing conditions or impacts from the 2001 FEIS, they are described in detail. Where there has been 
little change or where any changes do not affect the general understanding of the existing environment or 
have the potential to affect the impact analysis presented in Chapter 4, a brief summary of the resource is 
provided. 

1.2 Proposed Action 
RC Resources, Inc. (RCR) and its predecessors determined that the Rock Creek deposit is a valuable 
mineral deposit containing copper and silver. The 1872 General Mining Law gives RCR the right to mine 
this deposit and the Wilderness Act of 1964 provides for these activities in the CMW, subject to 
applicable laws. RCR proposes to construct, operate, and reclaim all facilities necessary to mine, remove, 
and transport economically mineable minerals from the Rock Creek deposit. The Rock Creek Project 
consists of developing a proposed underground copper/silver mine and mill/concentrator complex in 
northwestern Montana with a mine life of 33 to 38 years. The Rock Creek Project is proposed and would 
be operated by RCR in Sanders County, Montana (Figure 1-1). The Rock Creek ore deposit is beneath 
and adjacent to the Cabinet Mountains Wilderness (CMW) in the Cabinet Ranger District of the Kaniksu 
National Forest (see Section 3.5, Geology for more information on the size of the ore body). The Kaniksu 
National Forest (within Montana) is administered by the KNF. The mill and other facilities would be 
within the Kaniksu National Forest in Sanders County. All proposed surface disturbance would be outside 
the CMW, except for a possible portal for ventilation intake. Access to the proposed Rock Creek Project 
site would be via Montana Highway 200 and Rock Creek Road (National Forest System (NFS) road 
#150). 

The Rock Creek Project is proposed to be conducted in two stages: (1) the construction and development 
of an evaluation adit; and (2) the development, construction, and operation of the mine and mill facilities. 
The evaluation adit would be driven to obtain samples of the ore body and to conduct hydrologic and 
geologic studies. The evaluation adit would be used for exhaust ventilation during mining. The 
mineralized zone under the CMW would be accessed through two parallel adits driven from outside the 
wilderness. A fourth adit may be constructed for ventilation intake with a portal in the CMW. The 
underground mining operation would use a room-and-pillar mining method where pillars of ore would be 
left in place to support the rock above the room. The milling process would use a conventional froth 
flotation process, producing a copper/silver concentrate that would be shipped to a smelter by rail. The 
ground rock material left after the copper and silver minerals are extracted is called “tailings.” Tailings 
would be deposited in a paste tailings facility behind an embankment. The proposed action is described in 
more detail in Chapter 2. 
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1.3 Purpose and Need for the Proposed Action 
The 1872 General Mining Law, as amended, allows U.S. citizens the right to locate, explore, and develop 
mining claims on federal lands, such as national forests, that are open to mineral entry or, if closed to 
mineral entry, subject to valid existing rights. Additionally, the Alaska National Interest Lands 
Conservation Act guarantees access to private inholdings “to secure the owner the reasonable use and 
enjoyment thereof....” The Multiple Use Mining Act provides that mining claims may be used for 
“...prospecting, mining or processing, and uses reasonably incident thereto.” Also, the Wilderness Act 
provides and allows surface-disturbing activities that are reasonably incident to mining or processing 
operations when valid rights have been found to exist. ASARCO, Inc. (ASARCO) perfected its rights to 
the Rock Creek deposit within the CMW by patenting most of its lode mining claims. ASARCO’s claims 
were transferred to RCR. RCR asserts its rights to mine the deposit and use federal lands for milling and 
storage purposes through both patented and unpatented mining claims, as well as RCR fee (private) lands. 

RCR controls at least 189 unpatented lode mining claims and/or mill sites and owns 754 acres of fee land 
within the proposed Rock Creek Project study area, which includes the immediate mine and evaluation 
adit area, including the production adits, mill site, transportation and utility corridors, paste tailings 
disposal facility, and rail loadout (see Section 3.1.1, Study Areas for a description of the geographical 
extent of the study areas for all resources). Unpatented mining claims are lands where primary title still 
rests in the United States, but the claimants may hold a real property interest that could entitle them to 
such things as: 

• Removing valuable mineral deposits 
• Siting of mill and waste facilities 
• Being granted title (patent) to the claims 

 
The following sections briefly describe the underlying purpose and need to which each major permitting 
agency (KNF and the Corps) is responding in proposing the alternatives, including the proposed action 
(40 CFR 1502.13). The project purpose and need also are discussed. A project’s purpose and need are 
used to define the range of alternatives analyzed in the SEIS. Each Agency’s statutory authorities and 
policies determine its underlying purpose and need. 

1.3.1 Kootenai National Forest 
The KNF’s overall purpose and need is to process RCR’s proposed Plan of Operations and to follow all 
applicable laws, regulations, and policies pertaining to the processing of the proposal. The role of the 
KNF under its primary authorities in the Organic Administration Act, Locatable Regulations 36 CFR 228 
Subpart A, and the Multiple Use Mining Act is to ensure that mining activities minimize adverse 
environmental effects on NFS surface resources and comply with all applicable environmental laws. The 
KNF has no authority to unreasonably circumscribe or prohibit reasonably necessary activities under the 
General Mining Law that are otherwise lawful. Through the Mining and Mineral Policy Act, Congress has 
stated it is the continuing policy of the federal government, in the national interest, to foster and 
encourage private enterprise in: 

• The development of economically sound and stable domestic mining, minerals, and metal and 
mineral reclamation industries 

• The orderly and economic development of domestic mineral resources, reserves, and 
reclamation of metals and minerals to help assure satisfaction of industrial, security, and 
environmental needs 
 



Chapter 1 Purpose and Need for the Proposed Action 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
1-5 

From the perspective of the Forest Service, the need is to: 

• Respond to RCR’s proposed Plan of Operations to develop and mine the Rock Creek copper 
and silver deposit 

• Ensure the alternative selected in the ROD complies with other applicable federal and state 
laws and regulations 

• Ensure the alternative selected in the ROD, where feasible, minimizes adverse environmental 
impacts on NFS surface resources 

• Ensure measures are included, where practicable, that provide for reclamation of the surface 
disturbance 

1.3.2 U.S. Army Corps of Engineers 

1.3.2.1 Basic Project Purpose 
The Corps is required by the Clean Water Act to consider and express the activity’s underlying purpose 
and need from the applicant’s and public’s perspectives (33 CFR 325). From the Corps’ perspective, the 
basic project purpose is to provide copper and silver to meet a portion of current and future public 
demands. Under the 404(b)(1) Guidelines (Guidelines), the Corps uses the basic project purpose to 
determine if a project is “water dependent.” A project is water dependent if it must be located in, or be 
close to, a water of the U.S. to fulfill its basic purpose. Mining copper and silver is not a water-dependent 
activity. For projects that are not water dependent, practicable alternatives that do not involve special 
aquatic sites, such as wetlands, are presumed to be available. The Guidelines are discussed in more detail 
in Chapter 2, Part III of the 2001 FEIS, Alternatives Considered but Dismissed from Further Study. 

1.3.2.2 Overall Project Purpose 
The overall project purpose is more specific to the applicant’s proposed project than the basic project 
purpose. The overall project purpose is used for evaluating practicable alternatives under the Guidelines. 
The overall project purpose must be specific enough to define the applicant’s needs, but not so restrictive 
as to preclude discussion of a range of alternatives. Defining the overall project purpose is the Corps’ 
responsibility; the applicant’s needs are considered in the context of the desired geographic area of the 
development and the type of project being proposed. From the Corps’ perspective, the overall project 
purpose is to extract copper and silver from ore in the Rock Creek deposit in northwestern Montana in 
order to meet demand. 

1.3.2.3 Project Need 
Over the past decade, global demand for copper and silver generally has been on an upward trend. The 
proposed Rock Creek Project would partially fulfill society’s demand for these commodities. The 
following sections discuss the supply and demand for copper and silver. 

Because of its properties of thermal and electrical conductivity, malleability, and resistance to corrosion, 
copper has become a major industrial metal, ranking third after iron and aluminum in terms of quantities 
consumed. In 2012, building construction was the single largest market for copper, followed by electric 
and electronic products, transportation equipment, consumer and general products, and industrial 
machinery and equipment. Domestic (U.S.) consumption of copper in 2012 (1.7 million metric tons) 
exceeded domestic production (1.2 metric tons), a pattern that has existed for more than 10 years. In 
2012, the principal domestic mining states, in descending order of production—Arizona, Utah, New 
Mexico, Nevada, and Montana—accounted for 99% of domestic copper production; copper also was 
recovered at mines in three other states. Copper in all recycled scrap contributed about 33% of the U.S. 
copper supply (U.S. Geological Survey (USGS) 2013). China remained the largest worldwide copper 
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user. Copper byproducts from manufacturing and obsolete copper products are readily recycled and 
contribute significantly to copper supply (USGS 2013). Average U.S. imports of copper over the past 5 
years were 31% of apparent consumption. Chile and Canada provided 75% of copper imported into the 
U.S. between 2008 and 2011 (USGS 2013). 

Of all the metals, pure silver has the whitest color, the highest optical reflectivity, and the highest thermal 
and electrical conductivity. Demand for silver is generated by four primary uses: electrical and 
electronics, coins and metals, photography, and jewelry and silverware. Together, these four categories 
represented 78% of annual silver consumption in 2012. Domestic (U.S.) consumption of silver in 2012 
(190 million Troy ounces) exceeded domestic mine production (34 million Troy ounces), a pattern that 
has existed for more than 10 years (USGS 2013). In 2012, new mine production provided about 75% of 
the world silver demand, with old scrap providing 20% (The Silver Institute 2013). 

Mine production of silver in the U.S. over the past 20 years peaked in 2000 at 64 million Troy ounces 
(USGS 2001), decreasing to 34 million Troy ounces in 2012 (USGS 2013). In 2012, Alaska and Nevada 
were the leading U.S. silver producers. Average U.S. imports of silver over the past 5 years were 61% of 
apparent consumption. Mexico and Canada provided 74% of silver imported into the U.S. between 2008 
and 2011 (USGS 2013). 

1.3.3 RC Resources, Inc. 
RCR’s project purpose is to develop and mine the Rock Creek copper and silver deposit by underground 
mining methods with the expectation of making a profit. RCR’s need is to receive all necessary 
governmental authorizations to construct, operate, and reclaim the proposed Rock Creek Mine and other 
incidental facilities. RCR proposes to construct, operate, and reclaim the Rock Creek Project in an 
environmentally sound manner, subject to reasonable mitigation measures designed to avoid or minimize 
environmental impacts to the extent practicable. 

1.4 History of Rock Creek Project and the EIS Process 
In 1987, ASARCO submitted a Plan of Operations/Application for a Hard Rock Operating Permit for the 
Rock Creek Project to the KNF and the former Montana Department of State Lands (now DEQ). A Draft 
EIS (DEIS) for the Rock Creek Project was issued in 1995, followed by a Supplemental DEIS in 1998. 
The focus of the Supplemental DEIS was the development and evaluation of the KNF’s and DEQ’s 
preferred alternative, Alternative V, which included improvements in wastewater treatment, pipeline 
construction, and paste tailings deposition as a form of tailings disposal. Alternative V was developed to 
address comments on the 1995 DEIS. 

In 1999, Sterling Mining Company (Sterling) purchased the mine property and mining claims from 
ASARCO. The property was ultimately conveyed to RCR, a subsidiary of Revett. In June 2015, Hecla 
Mining Company (Hecla) acquired Revett Mining Company, Inc. and all associated subsidiary 
organizations as well as its assets, which include the Troy Mine and the Rock Creek Project. Soon 
thereafter, the name of Revett Mining Company was changed to Hecla Montana, Inc. RC Resources, Inc., 
a wholly owned subsidiary of Hecla Montana, Inc., is the project proponent for the Rock Creek Project. 
RCR has indicated it intends to advance the permitting of the Rock Creek Project. 

The KNF and Montana Department of Environmental Quality (DEQ) issued a FEIS and a ROD for the 
Rock Creek Project in 2001. The 2001 FEIS analyzed potential impacts of Sterling’s proposed action – 
construction and operation of the Rock Creek Project – and four alternatives (USFS and DEQ 2001a). 
The Agencies selected Alternative V for implementation in the ROD. The adequacy of the U.S. Fish and 
Wildlife Service’s (USFWS) 2000 Biological Opinion (BO) on the Rock Creek Project was challenged in 
federal court, and in 2002 the USFWS withdrew its BO as a requirement for litigation settlement. Without 
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a valid BO, the KNF could not demonstrate the ROD met Endangered Species Act (ESA) regulations 
during the appeal review and, therefore, withdrew its part of the 2001 ROD. The USFWS issued a new 
BO in 2003, followed by the KNF’s issuance of a new ROD in 2003. DEQ’s 2001 ROD remains in effect. 
The 1995 DEIS, 1998 Supplemental DEIS, and 2001 FEIS for the Rock Creek Project are incorporated by 
reference in this SEIS. The 2001 FEIS is available on the KNF webpage or may be obtained in electronic 
(compact disk) or hard copy format from Katelyn Miller, Project Coordinator, Supervisor’s Office, 31374 
U.S. Highway 2, Libby, Montana 59923; or by phone at (406) 293-6211. 

KNF is required to comply with NEPA regulations (40 CFR 1500 to 1508) to minimize adverse 
environmental impacts on NFS surface resources through informed decision making. Compliance with all 
other applicable federal and state laws and regulations is also mandatory. As described in Section 1.6.4, 
Laws and Regulations Applicable to the Forest Service, KNF approved activities must also comply with 
the 2015 Kootenai National Forest Land Management Plan (KFP) direction. Furthermore, KNF would 
take all practicable measures to harmonize operations with scenic values and maintain and protect 
fisheries and wildlife habitat that may be affected by the operations. KNF must also ensure timely interim 
and final reclamation on NFS lands. 

This SEIS discloses KNF’s analyses of environmental impacts of the proposed Rock Creek Project under 
NEPA regulations and CEQ guidance. The SEIS also has been prepared in accordance with Corps’ NEPA 
regulations (33 CFR 325, Appendix B); the Guidelines; and applicable public interest review factors 
identified at 33 CFR 320.4. KNF will use the analysis to determine whether to issue approvals necessary 
for construction and operation of the Rock Creek Project. Under NEPA, KNF is required to consider 
reasonable alternatives to a proposed project. Before issuing a 404 permit, the Corps must demonstrate 
the permitted activity complies with the Guidelines. The scope of this SEIS is described in Section 1.1, 
Introduction. 

1.5 Status of Permits and Approvals 
The status of permits and approvals to be made by KNF and other agencies is discussed briefly in this 
section. Federal and state agency decision-making is governed by regulations. Agency decisions, permits, 
licenses, and approvals required for the Rock Creek Project, and their purpose and status, are summarized 
in Table 1-1. These approvals generally would be required prior to construction and operation of the 
proposed Rock Creek Project. 

Table 1-1. Permits, Licenses, and Approvals Required for the Rock Creek Project. 
Permit, License, or 

Approval Purpose Status 

Federal Agencies 
Kootenai National Forest 

Approval of an amended Plan 
of Operations  
(36 CFR 228A) 

To allow RCR to construct and operate a 
mine and related facilities on NFS lands. 
Approval incorporates management 
requirements to minimize or eliminate 
effects on other NFS surface resources, 
which include final design of facilities and 
mitigation and monitoring plans as 
described in the ROD. Review of the 
proposed plans is coordinated with DEQ and 
other appropriate agencies. Approval of the 
amended Plan of Operations is contingent 
on RCR accepting and incorporating the 
stipulations and mitigations (as listed in the 
ROD) into the Plan of Operations. 

Pending completion of SEIS. 
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Permit, License, or 
Approval Purpose Status 

Special Use Permit(s) 
(36 CFR 251) 

To allow construction and operation of 
facilities not otherwise covered by the 
approved amended Plan of Operations. 

Not needed for Phase I; may be needed for 
Phase II. 

Road Use Permit To specify operation and maintenance 
responsibilities on NFS roads not covered 
by an approved amended Plan of 
Operations. 

Not yet applied for. 

Mineral Material Permit To allow RCR to take borrow material from 
NFS lands not covered by an approved 
amended Plan of Operations. 

Not yet applied for. 

Timber Sale Contract To allow RCR to harvest commercial timber 
from the study area on NFS lands. 
Harvesting would be conducted to clear the 
area for project facilities. 

Not yet applied for. 

U.S. Fish and Wildlife Service 
Biological Opinion To protect T&E species and any designated 

critical habitat. Consultation with KNF. 
BO issued in 2006 and supplement issued in 
2007 (2007 BO Supplement). Revised and 
final as of September 27, 2007. The KNF 
submitted a BA Supplement in March 2017 
and is undergoing formal Section 7 
consultation with the USFWS. 

U.S. Army Corps of Engineers 
404 Permit (Clean Water Act) To control discharge of dredged or fill 

material into wetlands and nonwetland 
waters of the U.S. Reviewed by the EPA, 
USFWS, and DEQ. 

Preapplication consultation in May 2013; 
Corps indicated Nationwide 404 Permit may 
be applicable.  

State and Local Agencies 
Department of Environmental Quality 

Exploration License (Metal 
Mine Reclamation Act) 

To allow exploratory activities (Phase I) 
including construction of an evaluation adit 
and testing a bulk sample. Coordinate 
review and analysis with KNF. 

Exploration License 00663 issued as final on 
October 21, 2009, for construction of an 
evaluation adit. RCR initiated activities 
approved on private land. Approval included 
stipulations for final designs and monitoring 
plans. RCR posted a portion of a reclamation 
bond for activities on private land with DEQ 
prior to implementation of approved 
activities. 

Hard Rock Operating Permit 
(Metal Mine Reclamation Act) 

To allow mine development activities. 
Proposed activities must comply with state 
environmental standards and criteria. 
Approval may include stipulations for final 
design of facilities and monitoring plans. A 
sufficient reclamation bond must be posted 
with the state prior to Operating Permit 
issuance. Coordinate review and analysis 
with KNF. 

ROD issued in 2001; Operating Permit 
issuance on hold pending completion of 
other permits and posting of a reclamation 
bond.  

Montana Air Quality Permit 
(Clean Air Act) 

To control criteria air pollutants when the 
potential to emit is more than 25 tons per 
year. 

Permit #2414-2 revised and finalized 2003; 
considered invalid in 2006; new application 
submitted in March 2014; DEQ issued the 
permit (MAQP #2414-03), effective 
November 1, 2014. 
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Permit, License, or 
Approval Purpose Status 

Montana Pollutant Discharge 
Elimination System Permit 
(Water Quality Act) 

To establish effluent limits, treatment 
standards, and other requirements for point 
source discharges to state waters including 
groundwater. Discharges to surface waters 
may not violate downstream states’ water 
quality standards. Coordinate with EPA and 
State of Idaho.  

Permit MT0030287 authorized on December 
26, 2001; on March 18, 2009, Outfalls 001 
and 002 were voided and the MPDES permit 
remanded to DEQ by Montana District 
Court. Outfall 005, which was an internal 
wastewater discharge ultimately discharging 
through Outfall 001, was also effectively 
voided. DEQ issued individual stormwater 
permit MT0030287, effective February 1, 
2016, for Outfalls 003, 004, 006, and 007 
(Table 1-2). 

Stormwater Discharge Permit 
(Water Quality Act) 

To control discharge of stormwater from the 
mine site (may be incorporated into a 
MPDES permit).  

February 1, 2016, Final Permit MT0030287 
authorized by DEQ for outfalls at evaluation 
adit, mill site, and paste tailings facility. 
July 7, 2016 Final Permit MT0031763 
authorized by DEQ for 31 outfalls associated 
with road construction and utility line 
installation.  

Public Water Supply and 
Sewer Permit 

To allow construction of public water 
supply and sewer system and to protect 
public health. 

Approval for support facilities for a public 
water supply was received April 2008, and 
for a sewer system on August 2008; these 
systems were installed in 2008; approvals 
from the Sanders County Health Department 
and DEQ would be required to install a 
septic system, drainfield, and public water 
supply well at the evaluation adit site. 
Additional approvals would be required for 
Phase II. 

Short-Term Water Quality 
Standard for Turbidity 
(318 Authorization) 

To allow for short-term increases in surface 
water turbidity during construction. Request 
may be forwarded from FWP. 

318 authorization application submitted 
2007; DEQ determined 318 turbidity waiver 
was not required for Phase I Construction. 
Application not yet submitted for Phase II.  

401 Certification  
(Federal Clean Water Act) 

To ensure that any activity requiring a 
federal license or permit that may result in a 
discharge to navigable waters complies with 
Montana water quality standards. May be 
waived under certain conditions. 

Applicable nationwide 404 permits have 401 
certification. RCR would coordinate with 
DEQ for certification of other discharges. 

Hazardous Waste and Solid 
Waste Registration 

To ensure safe transport of hazardous 
materials to and from the site and proper 
disposal of solid wastes. 

Not yet applied for. 

Burning Permit To regulate slash or open burning from land 
clearing during construction. 

Not yet applied for. 

Department of Natural Resources and Conservation 
Beneficial Water Use Permit 
(Montana Water Use Act) 

To allow the beneficial use of groundwater 
or surface water. 

DNRC issued preliminary determination to 
issue a permit in June 2016. 

Floodplain Development 
Permit (Montana Floodplain 
and Floodway Management 
Act) 

To allow construction of mine facilities 
within a 100-year floodplain. 

Not yet applied for. 

310 Permit (Montana Natural 
Streambed and Land 
Preservation Act) 

To allow mine-related activities that 
physically alter or modify the bed or banks 
of a perennially flowing stream. 

Pending. 310 permit application submitted 
in 2007 expired; would renew when close to 
construction.  
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Permit, License, or 
Approval Purpose Status 

Streamside Management Zone 
Law  

To control timber harvest activities within at 
least 50 feet of any stream, lake, or other 
waterbody. 

Not yet applied for. 

State Historic Preservation Office 
Cultural Resource Clearance 
(National Historic Preservation 
Act, Section 106 Review) 

To ensure appropriate protection of cultural 
resources (archaeological and historic) 
coordinated with the KNF. 

Section 106 compliance completed in 1995. 

Montana Fish, Wildlife and Parks - Green Mountain Conservation District 
310 Permit 
(Montana Natural Streambed 
and Land Preservation Act) 

To allow construction activities by 
nongovernment entities within the mean 
high water line of a perennial stream or 
river.  

310/318 applications submitted in 2007; 
permits finalized in 2008 and renewed in 
2009; permits would need to be renewed for 
Phase I Construction and additional 310 
approvals would be required for Phase II. 

Montana Department of Transportation 
Approach Permit To allow safe connection of roads to state 

highways. 
Not yet applied for. 

Utility Occupancy and 
Location Agreement or 
Encroachment Permit 

To allow mine-related utility within 
Montana Department of Transportation 
(MDT) rights-of-way. 

Not yet applied for. 

Hard Rock Impact Board/Sanders County 
Fiscal Impact Plan Approval 
(Hard Rock Mining Impact 
Act) 

To mitigate fiscal impacts on local 
government services. 

Hard Rock Mining Impact Plan approved on 
October 23, 1997. 

Sanders County Weed Control District 
Noxious Weed Management 
Plan 

To prevent propagation of noxious weeds. Submitted to Sanders County on April 7, 
2007, and annual reports provided thereafter 
as required. 

Avista Corporation 
Pipeline Easement Approval To allow construction of a water discharge 

pipeline and makeup water well that would 
be within the Federal Energy Regulatory 
Commission boundary for the Clark Fork 
Hydroelectric Project. Avista Corporation 
(Avista) would consult federal and state 
agencies, as well as the Clark Fork 
Management Committee. 

Need to obtain for Phase II. 

 

1.5.1 Hard Rock Operating Permit and Exploration License 
DEQ issued a ROD on the proposed Rock Creek Project in 2001, and DEQ’s decision remains in effect. 
The issuance of a Hard Rock Operating Permit is on hold pending the issuance of other permits and 
RCR’s posting a bond as specified in DEQ’s ROD. DEQ issued Exploration License 00663 to RCR on 
October 21, 2009, for construction of an evaluation adit. Approval included stipulations for final designs 
and monitoring plans. RCR initiated the activities approved by the Exploration License on private land. 
RCR posted a portion of a reclamation bond with DEQ before implementing the approved activities. The 
SEIS includes any new or updated information authorized by DEQ’s Exploration License. 
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1.5.2 Air Quality Permit 
In March 2003, a Settlement Stipulation and Order (STIP) was finalized concerning Montana Air Quality 
Permit (MAQP) #2414-01 that DEQ issued to Sterling. As a result of the STIP, DEQ revised Sterling’s 
MAQP, which was issued final on March 28, 2003. On October 23, 2003, Sterling requested a name 
change to Revett Silver Co. and MAQP #2414-02 was issued final on December 17, 2003. Pursuant to 
MAQP #2414-01 (and subsequently MAQP #2414-02), “construction must begin within 3 years of permit 
issuance and proceed with due diligence until the Rock Creek Project is complete or the permit shall be 
revoked. If, after 3 years, Sterling desires to keep the permit active but has not commenced construction, 
an alteration application could be submitted.” RCR did not complete construction and did not submit an 
application to keep the permit active; therefore, DEQ considered Revett’s MAQP as invalid as of March 
28, 2006. RCR submitted a new MAQP application to DEQ in March 2014 and DEQ issued the permit 
(MAQP #2414-03), effective November 1, 2014. 

1.5.3 Water Quality Permits 
The Montana Water Quality Act provides a framework for the classification of surface water and 
groundwater uses. It also establishes water quality standards and permit programs to control the discharge 
of pollutants into state waters. DEQ administers Montana Pollution Discharge Elimination System 
(MPDES) permitting, including stormwater discharge permits. Mining operations must comply with 
Montana surface water and groundwater standards. The tailings facility, sewage treatment plant, and other 
facilities must be constructed and operated to prevent water discharge, seepage, drainage, infiltration, or 
flow that may degrade the quality of surface water or groundwater outside of any approved mixing zone. 
A short-term exemption from surface water quality standards for turbidity may be required for 
construction at stream crossings (318 authorization). DEQ has responsibility for enforcement under the 
Water Quality Act. Measures to minimize changes in water quality, including flow, are discussed in 
Sections 4.7.3.3, Groundwater Quality and 4.7.3.4, Surface Water Quality. 

RCR obtained a MPDES permit (MT0030287) from DEQ in 2001. The permit contained five outfalls: 
001 for discharge of treated mine water to the Clark Fork River, 002 for seepage from the paste tailings 
facility to groundwater, 003 for discharge of stormwater from a stormwater detention pond below the 
paste tailings facility to Miller Gulch, 004 for seasonal discharge of stormwater from the mill site to Rock 
Creek, and 005 for internal discharge of treated domestic sewage to the mill reservoir and ultimately to 
the treatment system for Outfall 001. Issuance of the MPDES permit was litigated in Montana District 
Court. In 2006, the District Court upheld the issuance of a permit for Outfalls 001 and 004. The court 
remanded Outfall 002 because it appeared to allow an increase in arsenic concentrations in groundwater 
beneath the outfall. The District Court’s decision on Outfall 001 was appealed to the Montana Supreme 
Court. In 2008, the Montana Supreme Court held that DEQ had not done an adequate nondegradation 
analysis related to the potential length of time discharge would occur from Outfall 001, and directed the 
Montana District Court to remand Outfall 001 to DEQ for further review. The District Court remanded 
Outfalls 001 and 002 to DEQ for further review in 2009. In DEQ’s Environmental Assessment of permit 
MT0030287 (DEQ 2015a), Outfall 005 was effectively voided because it was an internal discharge 
through Outfall 001. RCR and DEQ have not addressed the deficiencies for Outfalls 001 and 002. For 
Outfall 002, a MPDES permit would be required for discharges of wastewater to state surface water or to 
groundwater directly connected hydrologically to state surface water. Outfalls 006 and 007 were 
previously permitted under the expired MPDES General Permit for Storm Water Discharges Associated 
with Mining and with Oil and Gas Facilities MTR300247 and were added to the draft permit 
(MT0030287) issued for public comment under the July 31, 2015 public notice. Designs to Outfalls 003, 
004, 006, and 007 were subsequently updated to clarify that stormwater would not be commingled with 
mine drainage or process wastewater and a new draft permit (MT0030287) was issued for public 
comment on October 9, 2015. DEQ issued final permit MT0030287 on December 30, 2015 with an 
effective date of February 1, 2016 (DEQ 2015b). Discharges to groundwater from mining operations 
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subject to operating permits under the MMRA are not subject to groundwater permit requirements (75-5-
401(5), Montana Code Annotated (MCA)). 

Under the DEQ Exploration License #00663, RCR has authorization to discharge treated mine drainage 
from the evaluation adit during Phase I activities to groundwater in three infiltration ponds in the tailings 
disposal facility. The water treatment system would include pressure filtration and oil skimmer, with a 
pilot anoxic biotreatment system, precipitation, clarification, and filtration for solids and metals; an ion 
exchange system, and a biological nitrification/denitrification system to remove inorganic nitrogen. 
Treated water quality would meet groundwater standards and nondegradation criteria, if applicable, at the 
end of the pipe before discharge to the infiltration ponds. 

RCR submitted an amendment to MT0031763 in April 2013 for outfalls related to road construction, 
utility installation, and construction as part of Phase I evaluation adit activities. Final permit MT0031763 
was issued by DEQ and became effective on July 1, 2016. This SEIS includes any new or updated 
information authorized by RCR’s MPDES permits. The status of RCR’s MPDES permits is summarized 
in Table 1-2. Figure 1-2 displays the outfall locations. 

Table 1-2. Status of MPDES Permits. 
Permit/ 
Outfall Purpose Phase Status 

MPDES Permit MT0030287 
001 Discharge from wastewater treatment plant to Clark Fork 

River 
Both (RCR no 
longer has plans 
for surface water 
discharge during 
Phase I) 

Remanded; 
reapplication after 
SEIS 

002 Seepage from tailings facility Phase II 
(Operations) 

Remanded; see text 

003 Discharge of stormwater from a stormwater collection 
pond below the paste tailings facility to an unnamed 
tributary of Miller Gulch 

Phase II 
(Operations) 

Final permit 
effective February 1, 
2016 

004 Discharge of stormwater from a stormwater collection 
pond below the mill site to Rock Creek 

Phase II 
(Operations) 

Final permit 
effective February 1, 
2016 

005 
(internal) 

Discharge of domestic sewage and wash water from the 
mill office to the mill reservoir and ultimately to the 
treatment system for Outfall 001 

Phase II 
(Operations) 

Effectively voided 
due to relationship 
with voided Outfall 
001 

006 Stormwater discharge from a stormwater basin below the 
evaluation adit site to an unnamed tributary of West Fork 
Rock Creek 

Phase I 
(Evaluation) 

Final permit 
effective February 1, 
2016 

007 Stormwater discharge from a stormwater basin below the 
evaluation adit site to an unnamed tributary of West Fork 
Rock Creek 

Phase I 
(Evaluation) 

Final permit 
effective February 1, 
2016 

DEQ Stormwater Permit MT0031763 
001 - 031 Discharge of stormwater related to construction of 

ancillary facilities, excavation trenching to install a 
pipeline and power line, and improvements to roads to 
reduce sediment delivery to Rock Creek 

Phase I 
(Evaluation) 

Final permit 
effective July 1, 
2016 
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1.5.4 Beneficial Water Use Permit 
RCR owns a surface water right on Rock Creek (water right ID 76N 23521 00) and water rights for three 
groundwater wells: a 12-foot well for domestic purposes (76N 28970), a 245-foot well for domestic 
purposes (76N 52693 00), and a 400-foot well for institutional purposes (76N 30043638). In 2014, RCR 
applied for a beneficial water use permit, commonly known as a water right, for mining purposes for use 
at the mill, concentrate dewatering facility, tailings facility, and wastewater treatment plant; as a paste 
plant/thickener; and for dust suppression. The flow rate requested is 531 gpm, diverted volume requested 
is 857 acre-feet per year, and period of use is from January 1 to December 31. The total diverted volume 
would be 100% consumed from the source. RCR would store up to 130 acre-feet of water within the mine 
at any point in time. RCR’s water right application (76N 30068837) was determined by DNRC to be 
correct and complete in March 2016 (DNRC 2016a). DNRC issued a Preliminary Determination to Grant 
Permit on June 22, 2016 (DNRC 2016b). The DNRC stated that this application is one of several water 
right applications needed to operate the mine, and that others may include a permit for precipitation 
falling on the tailings facility and mill reservoir, a permit for captured stormwater runoff, a permit for 
seepage from the tailings facility if groundwater other than tailings seepage is being intercepted, a permit 
for any potable wells, and a permit for a makeup well for the process loop (DNRC 2016b). 

1.5.5 Public Water Supply and Sewer Approval 
DEQ is responsible for regulating public water supply and sewer systems that regularly serve at least 25 
persons daily for a period of at least 60 calendar days per year. RCR obtained approval for a public water 
supply and sewer for the Phase I evaluation adit support site adjacent to Rock Creek Road near Montana 
Highway 200. For the evaluation adit, approvals from the Sanders County Health Department and DEQ 
would be required to install a septic system, drainfield, and public water supply well. Water supply and 
sewer approvals for the Phase II Operations also would require DEQ review and approval. This SEIS 
includes any new or updated information authorized by DEQ’s approval for a public water supply. 

1.5.6 U.S. Fish and Wildlife Service 
The USFWS has responsibilities under the ESA (1973) and Bald and Golden Eagle Protection Act (1940). 
The KNF is required by the ESA to ensure that any action it approves is not likely to jeopardize the 
continued existence of a threatened or endangered species or result in the destruction or adverse 
modification of critical habitat. As part of the formal consultation process, the KNF submitted a final 
Biological Assessment (BA) to the USFWS (July 31, 1998, amended for bull trout on May 13, 1999 and 
for lynx on April 3, 2000) that evaluated the potential effects of the preferred alternative on threatened 
and endangered (T&E) species (Appendix A in the 2001 FEIS). In their 2000 BO (Appendix E in the 
2001 FEIS), the USFWS concluded that the preferred alternative (Alternative V as then developed) was 
likely to jeopardize the continued existence of grizzly bears and required a reasonable and prudent 
alternative to be implemented to avoid the likelihood of jeopardizing the bear. The USFWS also 
concluded that the preferred alternative was not likely to jeopardize the continued existence of bull trout. 
The sequence of events regarding the USFWS BO includes the following: 

• The BO (Appendix E of the 2001 FEIS) was finalized on December 15, 2000. 
• The KNF and DEQ issued a FEIS and a ROD for the Rock Creek Project in 2001 (USFS and 

DEQ 2001b). As a result of the consultation process, the KNF and DEQ incorporated 
additional stipulations in the preferred alternative (Alternative V) description. 

• In 2002, the USFWS withdrew the 2000 BO in response to a lawsuit. Without the valid BO, 
the Forest Service withdrew its 2001 ROD (although DEQ’s 2001 ROD remained in effect). 

• In December 2002, the KNF provided updated access management baseline information and 
the revised and clarified grizzly bear mitigation plan for the project. 
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• In 2003, the USFWS issued a revised BO that concluded that the project was not likely to 
jeopardize grizzly bears, was not likely to jeopardize bull trout, was not likely to destroy or 
adversely modify proposed bull trout critical habitat, and was not likely to jeopardize Canada 
lynx, based upon updated information. The KNF, in turn, issued a revised ROD. 

• In 2005, Rock Creek Project opponents filed suit in Federal District Court against the KNF’s 
2003 ROD; the USFWS’s BO was also litigated, which the court set aside. 

• A new final BO was issued by the USFWS on October 11, 2006. The new final BO included 
additional information on updated grizzly bear population data, including trends, and 
additional mandatory Terms and Conditions related to grizzly bears. In the 2006 BO, the 
USFWS concluded that the preferred alternative is not likely to jeopardize the continued 
existence of the listed entities of grizzly bears or bull trout nor destroy or adversely modify 
bull trout critical habitat. No critical habitat has been designated for grizzly bears. 

• On September 27, 2007, the USFWS issued the 2007 BO Supplement regarding effects on 
grizzly bears from the proposed Rock Creek Project and amended the BO for clarification of 
effects on bull trout. The USFWS maintained its conclusions in the 2006 BO. 

• In 2008, opponents filed suit against the USFWS 2006 BO and the 2007 BO Supplement. 
• The 2005 and 2008 lawsuits were consolidated and in May 2010, the Federal District Court 

issued its decision. The Agencies’ decisions were upheld on a majority of the points but the 
court vacated the KNF’s 2003 ROD and remanded the 2001 FEIS for completion of a SEIS to 
address several deficiencies. 

• The plaintiffs appealed the issues regarding the USFWS 2006 BO and the 2007 BO 
Supplement to the Ninth Circuit Court of Appeals. 

• In November 2011, the Ninth Circuit Court of Appeals upheld the USFWS 2006 BO and the 
2007 BO Supplement on all litigated issues. 

 

In March 2017, the KNF submitted a Supplemental BA for bull trout and bull trout critical habitat to the 
USFWS (see Appendix R) summarizing information pertinent to bull trout or its critical habitat collected 
since the 2007 BO Supplement was issued. The KNF is undergoing formal Section 7 consultation with 
the USFWS. Alternative V would incorporate all Terms and Conditions from the USFWS’s forthcoming 
BO and incidental take statement for bull trout and designated critical habitat. 

The Final BO contains Reasonable and Prudent Measures and Terms and Conditions that the KNF must 
either implement or require RCR to implement in order to minimize the likelihood of incidental take 
resulting from the Rock Creek Project. These Terms and Conditions have been added to Alternative V 
(see Section 2.3.1, Alternative V — Rock Creek Project with Tailings Paste Deposition and Alternate 
Water Treatment (Preferred Alternative) description, and the USFWS 2006 BO and 2007 BO Supplement 
in Appendix E for more details) and the KNF has determined that additional bonding in the form of a trust 
fund would be required to ensure sufficient funds are available to implement these mitigations (Table 
1-3). RCR would be required to make a deposit to the trust fund prior to construction of the evaluation 
adit (first year of the Rock Creek Project) and then additional deposits during the fifth and fifteenth year 
of the Rock Creek Project. An inflation factor would be applied to the funds to determine actual dollars at 
the time of the deposits. The KNF is authorized to require bonding in addition to the Agencies’ joint 
reclamation bond (KNF’s and DEQ’s bonding is discussed in Section 1.6.6, Financial Assurance) if it 
determines the bond amount is insufficient according to the Forest Service or if bonding is necessary for 
items DEQ is not authorized to bond for (36 CFR 228.13). As mitigations are completed, funds could be 
withdrawn from the trust fund and returned to RCR or applied to the next required incremental deposit. 
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Table 1-3. Estimate for the Terrestrial Threatened and Endangered Species Mitigation Trust Fund 
Account of the Preferred Alternative (Alternative V). 

Mitigation Item Cost 1 
Trust Fund Deposit 

Years 1-5 Years 6-15 Years 16-30 
Information and Education Position $2,582,500 $392,500 $730,000 $1,460,000 

Law Enforcement Position $2,582,500 $392,500 $730,000 $1,460,000 

Additional Grizzly Bear Specialist 
Position 

$2,582,500 $392,500 $730,000 $1,460,000 

Habitat Enhancement $121,000 $121,000 $0 $0 

Road Closures $14,250 $14,250 $0 $0 
Trail Monitoring $185,250 $27,750 $52,500 $105,000 

Bear-proof Garbage Cans for Food 
Storage Order 

$6,400 $3,200 $3,200 $0 

Monitoring $18,600 $18,600 $0 $0 

Trust Fund Administration $50,000 $12,500 $12,500 $25,000 

Grizzly Bear Radio Telemetry 
Monitoring 

$2,100,000 $300,000 $600,000 $1,200,000 

TOTAL DEPOSIT $10,243,000 $1,674,800 $2,858,200 $5,710,000 
1 Funds are shown in 2000 dollars and will be adjusted for inflation before mitigation measures were implemented. 
 

1.6 Agency Roles and Responsibilities 
Chapter 1 of the 2001 FEIS describes the roles and responsibilities of the Agencies with primary 
environmental permitting and regulatory responsibilities for approving any aspect of the proposed Rock 
Creek Project. Because this SEIS focuses on issues remanded by the U.S. District Court or new or 
updated information, only the roles and responsibilities of the agencies involved with this SEIS (the KNF, 
Corps, and EPA), are described in this section. 

1.6.1 Kootenai National Forest 
The Organic Administration Act authorizes the Secretary of Agriculture to regulate occupancy and use of 
NFS lands for the protection and management of forest resources. Regulations for mining and reclamation 
activities on NFS lands are contained in 36 CFR 228, Subpart A. These regulations require submittal and 
approval of a Plan of Operations for mining-related activities that will likely cause a significant 
disturbance to surface resources. 

The Forest Service’s 36 CFR 228, Subpart A regulations apply to operations conducted under the U.S. 
mining laws as they affect surface resources on NFS lands under the jurisdiction of the Secretary of 
Agriculture. Operations are defined as “[a]ll functions, work, and activities in connection with 
prospecting, exploration, development, mining or processing of mineral resources and all uses reasonably 
incident thereto, including roads and other means of access on lands subject to the regulations in this part, 
regardless of whether said operations take place on or off mining claims” (36 CFR 228.3(a)). 

The KNF Supervisor will issue a decision on RCR’s proposal in a ROD based on information presented in 
this SEIS and other NEPA documents (2001 FEIS, SEIS, DEIS, and the administrative record) as of the 
date of the Final SEIS. A draft ROD will accompany the Final SEIS. The draft ROD will be subject to the 
predecisional objection process described in 36 CFR 218. Under these regulations, parties who are 
eligible will be able to seek review of unresolved concerns before the ROD is signed. To be eligible to 
object, a party must submit timely “specific written comments” as defined in 36 CFR 218.2 on the Draft 
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SEIS. Federally recognized Indian tribes and Alaska native corporations are also eligible to file objections 
when specific written comments are provided during federal-tribal consultations. RCR may object to the 
decision pursuant to 36 CFR 218 before the ROD is signed. After the reviewing officer responds to any 
objections submitted pursuant to 36 CFR 218 and the KNF addresses the reviewing officer’s instructions, 
the KNF will issue a final ROD and the Rock Creek Project can proceed with implementation. Under 36 
CFR 214.4, an operator (individual or entity conducting or proposing to conduct a mineral operation on 
NFS lands; in this case, RCR) may appeal the decision on the Rock Creek Project once the decision is 
finalized and an approval or denial of the Plan of Operations has been issued. The appeal process is 
described in 36 CFR 214. 

The KNF would share responsibility for monitoring and inspecting the Rock Creek Project with DEQ. 
The KNF also has authority to ensure that impacts on surface resources on NFS lands are minimized by 
modifications to an approved Plan of Operations. Both the KNF and DEQ require a reclamation bond to 
ensure the lands involved with the mining operation are reclaimed in accordance with the approved 
reclamation plan. (KNF’s and DEQ’s bonding is discussed in Section 1.6.6, Financial Assurance.) The 
bond is held jointly by DEQ and KNF to ensure compliance with the state permit and an approved Plan of 
Operations for the Forest Service. 

Pursuant to the Clean Water Act, RCR must obtain a 401 certification from DEQ for proposed discharges 
into navigable waters unless DEQ has already issued certification or waives its issuance. RCR may be 
eligible for authorization from the Corps of the proposed discharges under the current Nationwide Permit 
(NWP) 44 for Mining Activities (Corps 2013a). DEQ issued a 401 Water Quality Certification to the 
Corps for NWP 44 (DEQ 2012a). If the Forest Service selects an action alternative in the ROD, it will 
indicate that any activity that may result in any discharge into navigable waters cannot proceed until RCR 
obtained a 401 certification from DEQ, unless DEQ has already issued certification, or waives its 
issuance. 

The KNF is required by the ESA to ensure that any actions it approves would not likely jeopardize the 
continued existence of a threatened or endangered species or result in the destruction or adverse 
modification of critical habitat. The KNF continues to conduct informal consultation with USFWS as the 
analysis for Rock Creek Project is developed. The status of the KNF BA and the USFWS BO is described 
in the prior section on the status of permits and approvals. 

1.6.2 U.S. Army Corps of Engineers 
The Corps is the permitting authority for the discharge of dredged or fill material into wetlands and 
nonwetland waters of the U.S. (Section 3.10, Wetlands and Nonwetland Waters of the U.S.). In its March 
2013 Jurisdictional Determination (JD) for the Rock Creek Project, the Corps determined that aquatic 
resources within the paste tailings facility and mill site were isolated, nonjurisdictional waters. In 
response to RCR’s request for preapplication guidance in May 2013, the Corps indicated that the access 
road upgrades, culvert installations, and in-stream diffuser described in Section 2.3.1, Alternative V — 
Rock Creek Project with Tailings Paste Deposition and Alternate Water Treatment (Preferred Alternative) 
may be eligible for authorization under the current NWP 44 for Mining Activities. DEQ has issued a 
Section 401 Clean Water Act Water Quality Certification for NWP 44 (DEQ 2012a). Other NWPs may be 
used to authorize construction activities (such as NWP 12 for Utility Line Activities) as deemed 
appropriate by the Corps. 

The Corps and EPA have developed guidelines to evaluate impacts from dredged or fill disposal activities 
on wetlands and nonwetland waters of the U.S. (40 CFR 230) and to determine compliance with Section 
404 of the Clean Water Act. The Guidelines require analysis of “practicable” alternatives that would not 
require disposal of dredged or fill material in wetlands and nonwetland waters of the U.S., or that would 
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result in less environmental damage. Under the Guidelines, the term “practicable” means “available or 
capable of being done after taking into consideration cost, existing technology, and logistics in light of 
overall project purposes.” In the 2001 FEIS, it was assumed that wetlands in the paste tailings facility and 
mill site disturbance footprint were jurisdictional and that an individual Section 404 permit would be 
required for the Rock Creek Project. Based on conversations with the Corps and EPA in 2011 and 2012, 
and prior to the Corps’ 2013 JD, the KNF determined that the 2001 404(b)(1) analysis, including the 
analysis of mill and tailings facility site alternatives, should be updated for the SEIS. Subsequently, the 
KNF prepared a Facility Location Alternatives Analysis (alternatives analysis) to describe the process 
used to identify a reasonable range of alternatives for the disposal of tailings generated by the Rock Creek 
Project (ERO 2013). The KNF’s alternative analysis is summarized in Section 2.4, Part III: Alternatives 
Considered but Eliminated from Detailed Study. After additional consultation with the Corps, the KNF 
determined that although a project-specific 404(b)(1) analysis would not be required, the Facility 
Location Alternatives Analysis would be completed and retained for the Rock Creek Project file. 

The Corps was a cooperating agency for the 2001 FEIS. On March 25, 2011, the KNF invited the Corps 
to serve as a cooperating agency for the Rock Creek Project SEIS. The Corps responded to the KNF on 
July 22, 2011, stating that it would serve as a cooperating agency. 

1.6.3 U.S. Environmental Protection Agency 
The EPA has oversight responsibility for federal Clean Water Act programs delegated to and administered 
by DEQ. The EPA may also intervene to resolve interstate disputes where discharges of pollutants in an 
upstream state may affect water quality in a downstream state. The EPA also reviews 404 permit 
applications and provides comments to the Corps. The EPA has veto authority under the federal Clean 
Water Act for decisions made by the Corps on the 404 permit application. The EPA also has 
responsibilities under NEPA and the federal Clean Air Act (CAA) to cooperate in the preparation of EISs 
and to review draft EISs and federal actions potentially affecting the quality of the environment. In 
addition, the EPA evaluates the adequacy of information in the EIS, the overall environmental impact of 
the proposed action, and various alternatives. 

The EPA served as a cooperating agency for the 2001 FEIS. The 2003 ROD (USFS 2003a) addressed 
issues raised by the EPA on the 2001 FEIS. The EPA was also invited to serve as a cooperating agency for 
the SEIS and confirmed its intention to be a cooperating agency on May 9, 2011. 

1.6.4 Laws and Regulations Applicable to the Forest Service 
Disturbance from the action alternatives would occur primarily on private land. Action alternatives would 
disturb between 136 acres (Alternative V) and 203 acres (Alternative II) on NFS lands managed by the 
KNF. The KNF is obligated under certain laws, regulations, and 2015 KFP direction to evaluate and take 
action on RCR’s request to operate a mine, mill, and auxiliary facilities on NFS lands and associated 
private lands. The applicable major laws are summarized below. 

1.6.4.1 1969 National Environmental Policy Act and Regulations 40 CFR 1500-1508 
NEPA analyses are completed on all activities that could have a physical or biological effect on NFS 
surface resources. There are varying levels of analysis depending on the complexity or type of proposal. 
The objectives of NEPA analyses are to: 

• Fully consider the impacts of Forest Service proposed actions on the physical, biological, and 
economic aspects of the human environment 

• Involve interested and affected agencies, state and local governments, tribes, organizations, 
and individuals in planning and decision making 
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• Conduct and document environmental analyses and subsequent decisions appropriately, 
efficiently, and cost effectively 

NEPA requires federal agencies to use a systematic interdisciplinary approach in planning and decision 
making. The interdisciplinary approach ensures that environmental impacts of proposed actions are 
identified and considered; alternatives to the proposed action are considered; maintenance and 
enhancement of long-term productivity is considered; and irreversible and irretrievable commitments of 
resources that would be involved in the proposed action, should it be implemented, are identified. 

1.6.4.2 1976 National Forest Management Act 
The National Forest Management Act (NFMA) requires the development, maintenance, and (as 
appropriate) the revision of land and resource management plans (forest plans) for NFS units. These 
forest plans provide for the multiple use and sustained yield of renewable resources in accordance with 
the Multiple-Use Sustained-Yield Act of 1960. The 2015 revision of the KFP (USFS 2015b) went into 
effect on February 17, 2015. Any Forest Service decision after the effective date of the 2015 KFP must 
demonstrate consistency with applicable 2015 KFP management direction. 

While mineral development, such as the Rock Creek Project, is not regulated by the NFMA or by the 
2015 KFP, which was developed and revised pursuant to NFMA (16 USC 528, 16 USC 1604(e), 36 CFR 
219.1), per se, an approved plan of operations that approves mineral development cannot be inconsistent 
with applicable 2015 KFP standards and guidelines. However, 16 USC 478 bars the Forest Service from 
prohibiting locatable mineral operations on lands subject to United States mining laws, either directly or 
by regulation, amounting to a prohibition. This means that if applicable 2015 KFP standards and 
guidelines would not unreasonably restrict mining operations conducted pursuant to United States mining 
laws, the approved plan of operations must reflect that direction. If application of the 2015 KFP would 
prohibit locatable mineral operations on lands open to United States mining laws or if the 2015 KFP 
direction would effectively amount to a prohibition of operations conducted pursuant to those laws for 
reasons, such as the technical impossibility of complying with that direction or the prohibitive cost of 
complying with that direction, then the 2015 KFP standards and guidelines must give way in light of 16 
USC 478. 

The NFMA directs the Forest Service to “provide for diversity of plant and animal communities based on 
the suitability and capability of the specific land area in order to meet overall multiple-use objectives” [16 
USC 1604(g)(3)(B)]. The vegetation management approach in the 2015 KFP provides for ecosystem 
diversity by providing the ecological components, patterns, and processes at multiple scales on the 
landscape, and thereby provides the full spectrum of habitats and conditions needed for all of the 
biological organisms associated with the various ecosystems (USFS 2013b). This includes the goals 
GOAL-WL-01 and GOAL-WL-02 to “manage wildlife habitat through a variety of methods (e.g., 
vegetation alteration, prescribed burning, invasive species treatments, etc.) to promote the diversity of 
species and communities and to contribute toward the recovery of threatened and endangered terrestrial 
wildlife species” and to manage sensitive species habitat “to promote their perpetuation into the future.” 
In addition, the 2015 KFP provides “fine filter” management direction in the form of species-specific or 
ecological characteristics (snags, coarse woody debris, and old growth) desired conditions; standards; and 
guidelines as the companion to the ecosystem diversity (coarse filter) plan component approach. The fine 
filter approach narrows the focus to those species that require habitat that may be outside the range of 
variation and are not covered under the coarse filter. 

Sensitive species are administratively designated by the regional forester (Forest Service Manual (FSM) 
2670.5) and managed under the authority of the NFMA. FSM 2670.22 requires the maintenance of viable 
populations of native and desired nonnative species and to avoid actions that may cause a species to 
become threatened or endangered. The NFMA’s implementing regulations at 36 CFR 219.19 defines a 
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viable population as “a population of species that continues to persist over the long term with sufficient 
distribution to be resilient and adaptable to stressors and likely future environments.” The sensitive 
species analysis in this document meets the requirements for a biological evaluation as outlined in FSM 
2672.42. 

1.6.4.3 Forest Service Locatable Minerals Regulations (36 CFR 228, Subpart A) 
Forest Service regulations (36 CFR 228, Subpart A) apply to operations conducted under U.S. mining 
laws as they affect surface resources on NFS lands under the jurisdiction of the Secretary of Agriculture. 
Operations are defined as all functions, work, and activities in connection with prospecting, exploration, 
development, mining, or processing of mineral resources, and all uses reasonably incident thereto, 
including roads and other means of access on lands subject to the regulation in this part, regardless of 
whether said operations take place on or off mining claims (36 CFR 228.3(a)). Special use permits may 
be needed to allow construction and operation of facilities not otherwise covered by the approved Plan of 
Operations. Regulations for special uses on NFS lands are contained in 36 CFR 251. Both sets of 
regulations require that an applicant describe the proposed operation, environmental protection measures, 
and reclamation plans. 

1.6.4.4 1897 Organic Act 
The 1897 Organic Act authorizes the Secretary of Agriculture to regulate use and occupancy, such as 
mineral operations on NFS lands. The Forest Service locatable mineral regulations are promulgated at 36 
CFR 228, Subpart A. These regulations require that a proposed Plan of Operations be submitted for 
activities that will likely cause a significant disturbance to surface resources. The Act provides for the 
continuing right to conduct mining activities under the general mining laws if the rules and regulations 
covering NFS lands are complied with. 

1.6.4.5 1970 Mining and Minerals Policy Act 
As an amendment to the Mineral Leasing Act, this statute encompasses both hard rock mining and oil and 
gas exploration and development and has established modern federal policy regarding mineral resources 
in the U.S. The act articulates a national interest to foster and encourage private enterprise while 
mitigating adverse environmental impacts. 

1.6.4.6 1872 General Mining Law 
The 1872 General Mining Law gives U.S. citizens the right to explore, locate mining claims, make 
discoveries, patent claims, and develop mines on NFS lands open to mineral entry. 

1.6.4.7 1980 Alaska National Interest Lands Conservation Act 
The 1980 Alaska National Interest Lands Conservation Act directs the Secretary of Agriculture to provide 
access to nonfederally owned land (which includes patented claims and private mineral estates) within the 
boundaries of NFS lands, allowing landowners reasonable use and enjoyment of their property. 

1.6.4.8 1955 Multiple Use Mining Act 
The 1955 Multiple Use Mining Act affirms that unpatented mining claims may be used for prospecting, 
mine processing, and uses reasonably incident thereto. 

1.6.4.9 1964 Wilderness Act 
The 1964 Wilderness Act directs the Forest Service to protect the natural character of the wilderness and 
to provide for recreational, scenic, scientific, educational, cultural, and historical uses of wilderness areas. 
Regarding mining claims within wilderness, Section 4(d)(3) of the Wilderness Act states that holders of 
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unpatented mining claims validly established as of December 31, 1983 on NFS lands designated by the 
act as a wilderness area will be accorded rights under the 1872 General Mining Law. The same section 
states that all patents issued on NFS lands designated as a wilderness area will convey only title to the 
mineral deposits within the claims and the United States reserves all title to the surface and surface 
resources of the claims. The Secretary of Agriculture may prescribe reasonable stipulations “for the 
protection of the wilderness character of the land consistent with the use of the land for the purposes for 
which they are leased, permitted, or licensed.” Consequently, mining operations can occur within the 
wilderness but may be subject to management requirements that are above and beyond those normally 
imposed on operations outside of a wilderness, provided those requirements do not prevent the operator 
from exercising their rights under United States mining laws and rights granted in Mineral Patent No. 25-
89-0119, issued March 8, 1989 by the Department of the Interior to ASARCO. 

On January 1, 1984, the CMW was withdrawn from mineral entry under provisions of the Wilderness Act, 
subject to valid existing rights. The Wilderness Act requires the Forest Service to ensure that valid rights 
exist prior to approving mineral activities inside a congressionally designated wilderness area. To 
establish valid existing rights, mining claimants must show they have made a discovery of a valuable 
mineral deposit on the claim(s) prior to the withdrawal date, and have maintained that discovery. In 1985, 
the Forest Service determined that RCR’s predecessor in interest had established valid existing rights to 
the deposit. The Bureau of Land Management (BLM) issued patents to 99 lode mining claims (1,686 
acres within the CMW and 123 acres outside but adjacent to the CMW). RCR’s predecessor in interest 
received a patent only to the minerals within the wilderness with the federal government retaining the 
surface estate. For those claims outside the wilderness, RCR received title to both the surface and mineral 
estate. These patented mining claims contain the mineral reserves RCR has proposed to mine. 

1.6.4.10 Executive Orders 
As a federal agency, the KNF is subject to Presidential Executive Orders (EO). Applicable EOs are 
discussed by resource in Chapter 3. 

1.6.5 Kootenai National Forest Responsibilities to Federally Recognized 
Tribes 
The following laws and executive orders outline the responsibilities that federal agencies have to federally 
recognized tribes. The Confederated Salish and Kootenai Tribes (CSKT) have retained off-reservation 
treaty rights through the Hellgate Treaty of 1855. 

1.6.5.1 1855 Hellgate Treaty 
The Flathead, Kootenai, and Upper Pend d’ Oreilles Indian tribes, now the CSKT, reserved rights under 
the Hellgate Treaty of 1855 (July 16, 1855). These rights include the “right of taking fish at all usual and 
accustomed places, in common with citizens of the Territory, and of erecting temporary buildings for 
curing; together with the privilege of hunting, gathering roots and berries, and pasturing their horses and 
cattle upon open and unclaimed land.” The federal government has trust responsibilities to tribes under a 
government-to-government relationship to ensure that the tribes’ reserved rights are protected. 
Consultation with the tribes in early phases of project planning helps the Forest Service meet its trust 
responsibilities. 

1.6.5.2 National Historic Preservation Act of 1966 and Regulations 36 CFR 800 and 36 
CFR 7 
The National Historic Preservation Act (NHPA) of 1966 pertains only to tangible properties (buildings, 
structures, sites, or objects) that are important in history and prehistory. It requires agencies to consider 
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the effects of undertakings on properties eligible to or listed in the National Register of Historic Places 
(NRHP) by following the regulatory process specified in 36 CFR 800. 

Sections of the act relating specifically to coordination with Native American tribes were added in the 
1992 amendments, which reflect the increased importance placed on tribal relations. A section of the act 
directs federal and state governments to assist in the establishment of preservation programs on Indian 
lands. In part, these sections include: 

Section 2. It shall be the policy of the Federal Government, in cooperation with other nations and in 
partnership with the State, local governments, Indian tribes, and private organizations and individuals to: 

(2) provide leadership in the preservation of the prehistoric and historic resources of the United States and 
of the international community of nations and in the administration of the national preservation program. 

(6) assist State and local governments, Indian tribes and Native Hawaiian organizations and the National 
Trust for Historic Preservation in the United States to expand and accelerate their historic preservation 
programs and activities. 

1.6.5.3 1978 American Indian Religious Freedom Act 
The American Indian Religious Freedom Act of 1978 (AIRFA) states that “...it shall be the policy of the 
United States to protect and preserve for American Indians their inherent right for freedom to believe, 
express, and exercise the traditional religions of the American Indian, Eskimo, Aleut, and Native 
Hawaiians, including but not limited to access to site, use and possession of sacred objects, and the 
freedom to worship through ceremonies and traditional rites.” 

Federal agencies must make a good faith effort to understand how Indian religious practices may come 
into conflict with other forest uses and consider any adverse impacts on these practices in their decision-
making practices. The consideration of intangible, religious, ceremonial, or traditional cultural values and 
concerns that cannot be tied to specific cultural sites/properties could be considered under AIRFA. 

1.6.5.4 1979 Archaeological Resources Protection Act and Regulations 43 CFR 7 
The Archaeological Resources Protection Act of 1979 establishes a permit process for the management of 
cultural sites on federal lands, which provides for consultation with affected tribal governments. 

1.6.5.5 1990 Native American Graves Protection and Repatriation Act and Regulations 
43 CFR 10 
The Native American Graves Protection and Repatriation Act of 1990 addresses the rights of lineal 
descendants and members of Indian tribes, Alaska Native, and Native Hawaiian organizations to certain 
human remains and precisely defined cultural items. The act covers items currently in federal repositories 
as well as future discoveries. The law requires federal agencies and museums to provide an inventory and 
summary of human remains and associated funerary objects. The law also provides for criminal penalties 
in the illegal trafficking in Native American human remains and cultural items. 

1.6.5.6 Interior Secretarial Order 3175 of 1993 
This order establishes responsibility of all agencies to carry out trust responsibilities of the federal 
government and assess the impacts of their actions on Indian trust resources. This order requires 
consultation with tribes when impacts are identified. 
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1.6.5.7 Religious Freedom Restoration Act of 1993 
This act establishes a higher standard for justifying government actions that may impact religious 
liberties. 

1.6.5.8 2008 Food, Conservation, and Energy Act 
This act “authorizes the reburial of human remains and cultural items on NFS lands” and “provide[s] 
explicit authority for the Secretary to, in consultation with affected Indian tribes or lineal descendants, 
identify and use NFS lands for reburial of human remains and cultural items in their possession that have 
been disinterred from NFS lands or lands adjacent to the NFS.” The act provides that “the Secretary shall 
ensure access, to the extent practicable, to NFS lands by Indian tribes for traditional and cultural 
purposes, consistent with the American Indian Religious Freedom Act.” The act also authorizes the 
federal agency to “provide forest products free of charge to Indian tribes for traditional and cultural 
purposes” and “to withhold information concerning the identity, use, or specific location within the NFS 
about a site or resource used for traditional and cultural purposes by an Indian tribe.” 

1.6.6 Financial Assurance 

1.6.6.1 Authorities 
Pursuant to the Organic Administration Act and regulations adopted thereunder, a mine operator is 
required to submit a reclamation bond to the Forest Service before the Forest Service may approve a Plan 
of Operations for the mining activity. Similarly, pursuant to the MMRA and administrative rules adopted 
thereunder, a mine operator is required to submit a reclamation bond to DEQ before DEQ may issue an 
Operating Permit for the mining activity. The reclamation bond may not be less than the estimated cost to 
the Forest Service or DEQ to ensure compliance with the respective federal and state reclamation 
requirements. The federal reclamation requirements include compliance with 36 CFR 228, Subpart A. The 
state reclamation requirements include compliance with the Clean Air Act of Montana, Montana Water 
Quality Act, the MMRA, the administrative rules adopted under the MMRA, and the Hard Rock 
Operating Permit. Thus, a reclamation bond represents the public’s “insurance policy” that reclamation 
would be performed if mining is allowed. 

The reclamation bond may be in the form of a surety bond, an irrevocable letter of credit, a certificate of 
deposit, or cash. The bond for larger mining operations is usually in the form of a surety or irrevocable 
letter of credit because of the significant financial obligation that reclamation typically represents. 

Agency engineers calculate the reclamation bond amount after an alternative has been selected for 
implementation and a ROD or decision is issued by each agency. In addition, the Forest Service requires 
that all bonds pertaining to plans of operations on NFS lands be developed or reviewed by a Certified 
Locatable Minerals Administrator. The training, abilities, and required knowledge of the administrator are 
outlined in FSM, Chapter 2890. 

Pursuant to Administrative Rules of Montana (ARM) 17.24.140, the total amount of the bond calculated 
by DEQ must be in place prior to the issuance of an operating permit, unless the applicable permit 
application identifies phases or increments of disturbance for which individual, incremental bonds may be 
calculated. 36 CFR 228.13 requires submittal of a bond for reclaiming disturbances on NFS lands before 
approval of a Plan of Operations. 

Pursuant to 33 CFR 332.3(n), the Corps requires sufficient financial assurances to ensure a high level of 
confidence that any compensatory mitigation project permitted under a 404 permit would be successfully 
completed in accordance with applicable performance standards. In some circumstances, the Corps may 
determine that financial assurances are not necessary for a compensatory mitigation project. In 
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consultation with the project sponsor, the Corps determines the amount of the required financial 
assurances, which is based on the size and complexity of the compensatory mitigation project, the degree 
of completion of the project at the time of project approval, the likelihood of success, the past 
performance of the project sponsor, and any other factors the Corps deems appropriate. Financial 
assurances may be in the form of performance bonds, escrow accounts, casualty insurance, letters of 
credit, legislative appropriations for government-sponsored projects, or other appropriate instruments, 
subject to the Corps’ approval. If financial assurances are required, the 404 permit would include a special 
condition requiring the financial assurances to be in place prior to commencing the permitted activity. The 
Corps’ financial assurance for 404-permitted mitigation is phased out once the Corps determines 
mitigation is successful in accordance with the plan’s performance standards. The Corps will identify any 
financial assurance required in any issued 404 permit. 

Pursuant to Section 82-4-338(3), MCA, DEQ is required to conduct an overview of the amount of each 
bond annually and a comprehensive bond review at least every 5 years. DEQ may conduct additional 
comprehensive bond reviews if, after modification of a reclamation or operating plan, an annual 
overview, or an inspection of the permit area defined in DEQ’s ROD, DEQ determines that an increase in 
the bond level may be necessary. When the existing bonding level of an operating permit does not 
represent the costs of compliance with federal and state reclamation requirements, DEQ is required to 
modify the bonding requirements. A complete description of the procedure is set forth in Section 82-4-
338(3), MCA. 

A mine operator may propose modifications to its Plan of Operations and Operating Permit. The proposed 
modification is reviewed by the KNF and DEQ and the appropriate level of environmental analysis is 
performed. If the modification is approved, the KNF and DEQ then determine whether the modification 
affects the estimated cost to the Forest Service and DEQ to ensure compliance with federal and state 
reclamation requirements. If an increase in bond is required, the operator must submit the additional bond 
amount before the approved modification can be executed. 

There is no specific timeframe for bond release once reclamation activities have been completed. DEQ’s 
bond would cover water treatment for as long as necessary. Bond release is performance-based and is 
granted or denied based on the KNF’s and DEQ’s evaluation. The Forest Service may not release a bond 
until the reclamation requirements of 36 CFR 228.8(g) are met. Pursuant to Section 82-4-338(4), MCA, 
DEQ may not release a bond until the provisions of the MMRA, its associated administrative rules, and 
the Operating Permit have been fulfilled. In addition, pursuant to Section 82-4-338(4), MCA, DEQ is 
required to provide reasonable statewide and local notice of a proposed bond release or decrease. DEQ 
may not release or decrease a reclamation bond unless the public has been provided an opportunity for a 
hearing, and a hearing has been held if requested. All information regarding bond releases and decreases 
is available to the public upon request. 

To avoid requiring a mine operator to submit duplicative bonds, the Forest Service and DEQ have 
executed a Memorandum of Understanding (MOU) allowing the KNF and DEQ to accept a joint bond 
that satisfies both federal and state reclamation requirements. The reclamation bond may be collected 
jointly by the KNF and DEQ or by either one of them acting with the concurrence of the other. Even if the 
reclamation bond is collected by one of the Agencies, the bond must be expended in a manner that 
satisfies both federal and state reclamation requirements. To ensure administrative continuity and to 
conform to the intent of the MOU, the Forest Service (as a co-permitting agency) has adopted a 5-year 
schedule for reviewing the sufficiency of the reclamation bond. Guidance for Forest Service bonding can 
be found in Training Guide for Reclamation Bond Estimation and Administration (USFS 2004). 
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1.6.6.2 Reclamation Costs 
The bond amount is the KNF’s and DEQ’s estimated cost to complete site reclamation in the event the 
operator cannot or would not perform the required reclamation. The Plan of Operations/Application for a 
Hard Rock Operating Permit submitted to the Forest Service and DEQ for approval describes the 
proposed operation, the types of disturbances that may be expected under the proposed operation, and the 
reclamation proposed by RCR. Modifications may be made in the course of developing stipulations to 
minimize environmental impacts. The KNF will identify a selected alternative and stipulations when its 
ROD for the mine is issued. The KNF and DEQ do not have the information required to complete a bond 
calculation until the KNF issues a final ROD, RCR has completed final facility design, and RCR has 
submitted a final amended Plan of Operations and amended permit application. Once the Plan of 
Operations contains that level of detail, the KNF can then calculate a bond with a higher degree of 
accuracy. Therefore, the bond amount would be determined after the ROD was issued and would be based 
on the information and requirements contained in the ROD and RCR’s Plan of Operations. Until such 
detailed information is available, bond amounts based on alternatives presented in the SEIS would be 
based on incomplete information and may provide a misleading and inaccurate assessment of the financial 
liability. The 2003 KNF ROD contained a reclamation bond estimate. The bond estimate in the 2003 KNF 
ROD provides a general sense of the level of detail and magnitude of the bond when it is calculated based 
on a new ROD using current cost estimates. 

Reclamation at the Rock Creek Project study area would not be limited to traditional near-term 
reclamation activities such as facilities removal, site regrading, and revegetation. Reclamation may 
include requirements to collect and treat mine-impacted waters, and site maintenance and monitoring for 
as long as necessary to ensure the protection of environmental resources. 

The bond calculation can be divided into two parts. The first part of the calculation addresses reclamation 
tasks that can be completed soon after cessation of operations (Table 1-4 and Table 1-5; all tables are at 
the end of this section). Table 1-4 represents a typical bond summary sheet, outlining both direct and 
indirect costs for post-closure reclamation activities. The direct costs are line item costs for activities 
outlined in the Plan of Operations and Operating Permit, and are listed in Table 1-5. Indirect costs are 
calculated as a percentage of the direct costs and cover costs associated with implementing the 
construction and reclamation actions at the site as well as costs for unexpected conditions encountered 
during mine operations, reclamation, and closure. Bonds are recalculated every 5 years. An inflation 
factor is applied to direct costs. This approach to bond calculation is consistent with common cost-
estimating practices. 

The second part of the calculation addresses long-term maintenance, water treatment, and long-term 
monitoring, which may continue for many years after mine closure (Table 1-6 and Table 1-7). Separating 
the cost estimates into two calculations allows the KNF and DEQ to use a discounted cash flow (DCF) 
approach for the long-term reclamation requirements. 

The bond amount also reflects the estimated cost for the KNF and DEQ to contract, manage, and direct 
construction at the site during reclamation. For large projects such as Rock Creek, this often means the 
KNF and DEQ would include the cost to retain a third party to prepare the contract documents, to serve as 
the construction manager overseeing on-site reclamation, and to act as the liaison between the KNF and 
DEQ and the various contractors performing the work. 

1.6.6.2.1 Direct Costs 
A reclamation cost calculation includes direct and indirect costs. Direct costs are assigned to reclamation 
tasks that are specific in scope and to which a cost can be assigned based on requirements outlined in the 
ROD and the approved Plan of Operations and Operating Permit. Examples of direct costs include 
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removing surface facilities and roads, conducting wetland mitigation, conducting adit closure using 
concrete plugs, reclaiming the paste tailings facility, installing permanent surface-water diversions, 
revegetating disturbed areas, and removing the power line. Table 1-4 summarizes typical direct costs 
associated with the reclamation of a large mining project, such as Rock Creek. Table 1-5 provides 
representative line items of a mine reclamation cost estimate. 

The final slope angle of waste dumps, depth of topsoil cover, location and design of surface diversions, 
and seed mix are typical information contained in a reclamation plan and used by the KNF and DEQ to 
estimate reclamation costs. Because the reclamation information in the ROD and approved Plan of 
Operations and Operating Permit are projections of future site conditions, often well in advance of 
closure, the actual disturbance area, quantity of salvaged reclamation materials, and quantity and quality 
of water being managed are estimates and final quantities may vary. 

For most of the reclamation items, the KNF and DEQ have enough information to estimate reclamation 
costs. Direct costs are estimated by the KNF and DEQ using data from a number of sources. These 
include bids from past mine reclamation contracts awarded by DEQ or the Forest Service; industry-
accepted references such as the Caterpillar Performance Handbook (2010), RS Means cost data service 
(2009), and Dataquest©; quotes from local contractors and vendors; and the USFS Training Guide for 
Reclamation Bond Estimation and Administration (USFS 2004). 

Water treatment costs are estimated using real-time costs from existing mine water treatment plants at 
either operating mines or from abandoned mine sites under the jurisdiction of government agencies. Since 
water treatment costs can vary widely based on water quality, water contaminants, and flow, there are 
frequently no comparable treatment plants suitable for direct comparison. In these instances, the agencies 
use the U.S. Environmental Protection Agency’s (EPA) Treatability Manual (EPA 1983), a publication for 
estimating costs for treating industrial waste streams, and EPA’s Technical Report Construction Costs for 
Municipal Wastewater Treatment Plants: 1973-1978 (EPA 1980) as cross-references to assist in 
calculating the bond. The KNF and DEQ recognize uncertainties associated with long-term water 
treatment and make various assumptions to account for these uncertainties (Section 1.6.6.2.3, Long-Term 
Reclamation Bond Considerations). In every instance, the bond estimate is annotated to identify the 
source of information used in the calculations and the assumptions made to account for missing or 
incomplete data. 

1.6.6.2.2 Indirect Costs 
The other cost component of the reclamation estimate is indirect costs, which are costs that cannot be 
attributed to any one specific activity. Rather, indirect costs represent expenses necessary to the overall 
successful implementation and execution of the reclamation. Examples of indirect costs include 
contractor mobilization and demobilization, bid and scope contingency, engineering redesign, and project 
administration. 

The KNF and DEQ estimate indirect costs based on a percentage of the total direct costs. This approach is 
used in part due to uncertainties associated with many of the indirect cost line items and the inherent 
difficulty in assigning costs to these uncertainties. For example, engineering redesign is considered an 
indirect cost because it is not known what design modifications, if any, may be necessary to take the mine 
site at the cessation of operations to final reclamation. Usually, some additional engineering design is 
required during final reclamation to account for incomplete data and changed site conditions from the 
time the reclamation plan was initially developed during permitting to the moment of actual on-the-
ground reclamation. The scope of possible modifications to the final reclamation plan is difficult to 
project during permitting and, consequently, this uncertainty is addressed through a percent multiplier of 
the direct costs. Cost data providers, such as RS Means, and various government agencies have suggested 
indirect cost percentages based on data they have compiled, and which both DEQ and Forest Service have 
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referenced and modified for their own use (DEQ 2001; USFS 2004). Typically, the guidance suggests a 
range for indirect costs based on the dollar amount of the calculated direct costs and the level of certainty 
associated with the accuracy of the cost estimate. These ranges are intended as guidelines for the 
agencies, and there is latitude in their application depending on site-specific conditions, complexity of 
reclamation, potential environmental risk, and professional judgment. 

1.6.6.2.3 Other Reclamation Costs 

Third-Party Oversight 
Should site reclamation become the KNF’s and DEQ’s responsibility, other activities and costs aside from 
those identified in previous sections can have an effect on a final reclamation cost. If an operator fails to 
reclaim a site adequately and forfeits the bond, the KNF and DEQ frequently would retain the services of 
a third-party contractor, such as an engineering or construction management firm, to assume management 
of the mine site and oversee reclamation. The third-party contractor assists the Agencies during closure of 
the mine site and often assumes the role of project manager. Its duties may include technical advice, 
ongoing site maintenance, environmental compliance, preparation of construction and environmental 
documents associated with site closure, and construction management during reclamation; however, the 
KNF and DEQ would retain overall responsibility for the site. 

Interim Site Care and Maintenance 
Frequently, a mine site might need to be maintained for some time before reclamation can begin in 
earnest. This is often due to legal processes and other restrictions, lead time to contract for the actual on-
site reclamation work, and weather. During this interim period, mine-related activities, such as water 
treatment, may need to continue to ensure environmental protection. In the bond estimate, the KNF and 
DEQ assume they would have to manage a fully operational mine for some period of time before site 
reclamation commences. In the case of the Rock Creek Project, access to the site would be maintained, 
water management at the paste tailings facility and in underground workings would continue, ventilation 
and power to underground workings would be required, and any and all attendant care and maintenance 
activities would continue after mining had finished. The responsibility to maintain the mine systems 
requires the KNF and DEQ to establish a physical presence at the site, most likely by a third-party 
contractor. Thus, the KNF and DEQ include a “Care and Maintenance” line item in the direct cost 
calculation. This site maintenance requirement may last from 6 months to 1 year and can be a significant 
expense. 

Long-Term Site Monitoring and Maintenance 
Other reclamation costs include site monitoring and maintenance for some time after initial site 
reclamation has been completed. This typically lasts from 5 to 20 years but in some instances may be 
extended depending on the complexity and longevity of the risk of environmental impact. Activities 
associated with site monitoring and maintenance may include water sampling, diversion ditch 
maintenance, repair of recent erosion events, and revegetation. For large sites like Rock Creek that would 
have areas of extensive surface reconfiguration, some redesign and reconstruction of reclaimed areas may 
be required to address episodic reclamation failure. It may take several years before disturbed areas reach 
equilibrium and are self-sustaining. The KNF and DEQ account for this maintenance need by assuming 
labor and material requirements and applying them over a specified maintenance period. Monitoring and 
maintenance is assumed to be needed annually for an initial period, usually projected at 5 to 10 years 
while reclamation becomes established, and then may be needed intermittently after that. The KNF’s and 
DEQ’s bond calculation captures this initial annual phase as well as the future intermittent requirements. 

Inflation 
The KNF and DEQ assume reclamation costs would rise from year to year and account for the cost 
increase by assigning an inflation factor to the reclamation estimate. The KNF and DEQ use data 
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provided by the Office of Management and Budget (OMB) when determining an appropriate inflation 
factor (OMB 1992). The KNF and DEQ used 2% per annum as the increase in costs from 1 year to the 
next in recent bond calculations. A similar inflation rate would be used for the Rock Creek Project bond 
calculation. Annual inflation would be applied to the direct costs over a 5-year period to account for the 
time between mandated bond reviews. 

Long-Term Reclamation Bond Considerations 
Water Treatment 

The KNF and DEQ account for reclamation activities that may extend into the future, well after 
completion of site reclamation, by making assumptions about the frequency and level of effort required to 
ensure site reclamation is being maintained and is accomplishing its intended objectives. These 
obligations have been discussed previously in the Site Monitoring and Maintenance section. Other 
reclamation requirements may continue for a much longer time, one of which is water management, 
where maintaining protection of water quantity and quality can be a significant financial liability long 
after a mine has ceased operations. 

RCR may be required to manage water during operations and closure, possibly requiring capture, storage, 
treatment, and water discharge systems that would be operated for a significant period after closure. In 
this event, the KNF and DEQ would include costs associated with long-term water treatment in the 
reclamation bond calculation; the bond would cover water treatment for as long as necessary. Table 1-6 
summarizes the entire calculation for costs associated with long-term water treatment and Table 1-7 
provides representative line items of such treatment. 

Discounted Cash Flow Analysis and Net Present Value 

The KNF and DEQ calculate a long-term water treatment cost using a DCF analysis, where the annual 
treatment costs are converted to a net present value (NPV). For purposes of a reclamation cost estimate, a 
NPV is the amount of money that must be put in an interest-bearing account (trust account) on Day 1 of 
the mining operation so that it would provide sufficient revenue to pay for all future water treatment 
capital and operating costs. The time frame for water management and treatment at Rock Creek currently 
is unknown, but the KNF and DEQ estimate it may be decades or more. For the Rock Creek Project, the 
KNF and DEQ have projected the DCF over 100 years. This time frame is in line with federal guidelines 
contained in the USDA Economic and Environmental Principles and Guidelines for Water and Related 
Land Resources Implementation Studies (USDA 1983). The NPV is sensitive to the discount rate used in 
the calculation, and going out beyond 100 years often makes little difference in the NPV bond calculation 
because farther into the future, the annual cost for operating the site in each subsequent year is so heavily 
discounted, the present value today becomes incrementally smaller. 

The KNF and DEQ use four variables when calculating a bond for a water management and treatment 
system: 1) the annual cost of the system, 2) the rate of inflation, 3) the rate of return on money in the trust 
fund, and 4) capital replacement costs. In a DCF analysis, the first three variables are held constant from 
one year to the next over the projected 100-year time frame. If any of the variables deviate from their 
initial estimates over a 100-year period, the result may be either a shortfall in the amount of money in the 
trust fund needed to operate the water management system for a 100-year period or, conversely, there may 
be a surplus of monies available to run the system. These variables are reevaluated during each five-year 
bond review and can be adjusted accordingly. 

The KNF and DEQ refer to the OMB Circular No. A-94 (Appendix C) for guidance on nominal (market) 
and real (inflation-adjusted) interest rates to use as the discount rate in the DCF analysis (OMB 1992). 
This publication provides federal government forecasts and recommendations on select discount rates for 
up to 30 years. These rates are updated annually. For analyses beyond 30 years, the OMB recommends 
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using rates for the 30-year time frame. The longer the forecast is projected, the more uncertainty there is 
in the accuracy of the forecast. The KNF and DEQ use federal guidelines and circulars as one source of 
information in developing their financial projections, but owing to the significant forward-looking time 
frames involved in this type of forecasting, the KNF and DEQ consult other sources of information and 
use professional judgment in arriving at the final bond estimate. 

The KNF and DEQ invest monies for long-term water treatment in government-backed securities that 
typically earn a lower interest rate than other types of investments but have less financial risk. Treasury 
bills, notes, and bonds are typical investment options. The longest term for government-auctioned 
treasury securities is also 30 years. 

Table 1-4. Typical Mine Reclamation Bond Summary Sheet. 
Direct Costs Tasks  Cost 

Task 1:  Reclaim Surface Facilities and Associated Surface 
Disturbance 

 $$$ 

Task 2:  Reclaim Paste Tailings Facility and Associated 
Disturbance 

 $$$ 

Task 3:  Reclaim Underground Workings and Associated 
Disturbance 

 $$$ 

Task 4:  Regrading and Revegetation  $$$ 
Inflation Inflation Cost @ 2% Per Year for 5 Years 10.4%  

Subtotal Direct Costs:  Subtotal of Direct Costs (Inflation Adjusted)    $$$ 
       

Indirect Costs Type % of Direct Cost Cost 
 Mobilization/Demobilization % $$$ 
 Contingency    
 Bid % $$$ 
 Scope % $$$ 
 Project Administration    
 Trustee Fees % $$$ 
 Legal Fees % $$$ 
 Contract Administration % $$$ 
 Engineering and Redesign % $$$ 

Subtotal Indirect Costs:      $$$ 
        
Sub-Total:  (Subtotal Direct Costs + Subtotal Indirect Costs)   $$$$ 
      

Task 5: Long-Term Site Care and Maintenance   
Total Bond Amount:  (Subtotal + Inflation)   $$$$ 

 
Table 1-5. Representative Line Items for Rock Creek Project Reclamation. 
Task 1: Reclaim Facilities and Associated Disturbance 
A. East Fork Rock Creek Plant Site  

Bonded Item Costs Calculated For: 
Mill and Admin Building Gutting, Demolition, and Disposal 
Warehouse Gutting, Demolition, and Disposal 
 Disposing of Petroleum Products and Other Waste Materials 
Substation Hauling Off-Site 
Chemical Storage Gutting, Demolition, and Disposal 
 Disposing of Hazardous Waste and Other Chemicals 
Propane Tank Hauling Off-Site 
Explosives Storage Demolition and Disposal 
 Removal and Disposal of Explosives 
Fuel Tanks Hauling Off-Site 
Assay Lab Gutting, Demolition, and Disposal 
 Disposing of Hazardous Waste and Other Chemicals 
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Septic System Pumping, Excavation, and Hauling Off-Site 
Fresh Water Tank Hauling Off-Site 
Coarse Ore Stockpile Building Demolition and Disposal 
 Removing any Remaining Material 
Waste Rock Stockpile Cover and Reclaim in Place 
Lined Sumps and Sediment Ponds Pumping, Sediment Removal, and Liner Removal 
Security Gate House Demolition and Disposal 
Aboveground Conveyors Demolition and Disposal 
Concrete Foundations Broken and Buried On-Site 
Well Plugging 
Miscellaneous Surface Piping Removal and Disposal 

B. Evaluation Adit Site  
Bonded Item Costs Calculated For: 
Adit Adit Closure 
Shop and Associated Structures Gutting, Demolition, and Disposal 
Fuel Bays and Tanks Disposing of Petroleum Products and Other Waste Materials; Hauling 

Tanks Off-Site 
Generators Hauling Off-Site 
Lined Water Containment Pond(s) Pumping, Liner Removal and Disposal, and Regrade Site 
Leach Fields Pump Septic System, Demo Septic in Place, and Regrade 
Waste Rock Areas Cap in Place 
Utility Lines (Water and Power) Remove Access Vaults and any Lines Buried if Less than 3 Feet Below 

Ground, otherwise Cap Lines in Place. 
Water Treatment Plant Demolition and Disposal of Facilities, and Reclaim Site 

C. Other Surface Disturbance  
Bonded Item Costs Calculated For: 
Power line Removing and Reclaiming Corridor 
Access Roads Reclaim to Blend with Surrounding Topography 
Hereford Concentrate Loadout Remove and Dispose of any Infrastructure and Reclaim Site 
Make-up Water Wells Plugging 

Task 2: Reclaim Paste Tailings Facility and Associated Disturbance 
Bonded Item Costs Calculated For: 
Seepage Pumpback System Pond Dewatering and Liner Removal 
 Demolition and Disposal of Pump House; Haul Pumps Off-Site 
Wells Plugging 
Piping Infrastructure Removal of Any Surface Piping; Buried Piping Left in Place 
Paste Facility Gutting, Demolition, and Disposal 
Tailings Pipelines Flushing Pipelines into Paste Tailings Facility 
 Removal of Pipelines from All Stream Crossings 
 Removal of Pipelines if Less than 3 Feet Below Surface 
 Cut Pipelines at ½-Mile Intervals, Cap, Leave in Place 
Tailings Pipeline Pump Stations Haul Off-Site 
Power Poles and Electrical Lines Removal and Disposal 
Paste Tailings Facility Regrade as Needed and Place Cover Cap 
Borrow Areas Reclaim as Necessary 

Task 3: Reclaim Underground Workings and Associated Disturbance 
A. Underground Workings  

Bonded Item Costs Calculated For: 
Explosives Magazines Removal and Disposal 
Underground Facilities Disposal of Hazardous Waste and Other Chemicals 
 Disposal of Petroleum Products and Other Waste Materials 
 Removal of Fuel Storage Tanks 
Transformers Haul Off-Site 
Mobile Equipment Remove Working Equipment 
 Drain Fluids and Abandon Nonfunctional Equipment 
Other Large Equipment Abandon Underground 

B. Portal Areas  
Bonded Item Costs Calculated For: 
East Fork Rock Creek Adit Site Construct Two Portal Plugs 
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Additional Ventilation Adits or Raises Plug or Cap 
Task 4: Regrading and Revegetation 

Bonded Item Costs Calculated For: 
Dirt Moving Regrading to Post-Mine Topography  
Soil Cover Regraded Areas with Soil or Suitable Material 
Seeding Seeding According to Proposed Reclamation Plan 

Task 5: Long-Term Site Care and Maintenance (May be Included in Discounted Cash Flow Calculation)  
Bonded Item Costs Calculated For: 
Surface Water Monitoring Monitoring for Quality and Quantity 
Groundwater Monitoring Monitoring Wells; Possibly Springs 
Surface Disturbances Erosion Control and Weed Control 

 
Table 1-6. Typical Summary Table for Long-Term Water Treatment Calculation. 

Direct Costs Tasks  Cost 
Task 1:  Annual Capital Costs  $ Task 1 
Task 2:  Annual Operating and Maintenance Costs  $ Task 2 
Task 3:  Annual Water Quality Monitoring and Reporting  $ Task 3 
Total Annual Direct 
Costs:  

  $ Direct Cost 
Sum 

    
Indirect Costs Type % of Direct 

Cost Cost 

 Mobilization/Demobilization %  $$$$ 
 Contingency   
 Bid %  $$$$ 
 Scope %  $$$$ 
 Project Administration   
 Legal Fees %  $$$$ 
 Contract Administration %  $$$$ 

Subtotal Annual Indirect 
Costs:  

  $$$$ 

     
Total Annual Cost: (Total Annual Direct Costs + Total Annual Indirect Costs) $$$$ 
    
 TOTAL WATER TREATMENT COST =  NPV of Total 

Annual Costs 
Assumptions: Long-Term Water Treatment Liability Based on DCF Analysis. 

Assumed Rate of Inflation Over Water Treatment Period. 
Assumed Rate of Return on Trust Fund Over Water Treatment Period. 
Net Present Value (NPV) = Amount of Money Needed on Day 1. 
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Table 1-7. Representative Line Items for Long-Term Water Treatment Costs. 
Direct Costs to be Included in Water Treatment Bond Calculation (more line items may be included) 

Task 1: Capital Costs  
Bonded Item Costs Calculated For: 
Engineering and Design Determining Appropriate Treatment Method; Designing Plant 
Construction Construction Based on the Chosen Treatment Method 
 Assumed Replacement Period for Capital Infrastructure 

Task 2: Operating and Maintenance Costs 
Bonded Item Costs Calculated For: 
Engineering Troubleshooting and Redesign 
Labor Wages and Benefits 
Materials Equipment, Chemicals, Parts, and Miscellaneous 
Power Electrical Requirements for Operating the Plant 
Miscellaneous Waste Disposal, Site Access, and System Repairs 

Task 3: Water Quality Monitoring and Reporting 
This would depend on the treatment method and required frequency 

Task 4: Reclaimed Water Treatment Plant 
Bonded Item Costs Calculated For: 
Structure Gutting, Demolition, and Disposal 
Cleanup Disposal of Hazardous Waste and Any Other Waste Materials 
Dirt Moving Regrading to Post-Mine Topography  
Soil Cover Regraded Areas with Soil or Suitable Material 
Seeding Seeding According to Proposed Reclamation Plan 

 

1.7 Public Participation 
A detailed description of previous public participation opportunities was presented in the 2001 FEIS. 
Additional opportunities for public participation for this SEIS include a web page developed by the KNF 
at http://www.fs.usda.gov/projects/kootenai/landmanagement/projects. All information associated with 
the Rock Creek Project, including all monitoring plans and submitted data, is public record and available 
for public review in accordance with the provisions of the Freedom of Information Act and Montana’s 
constitutional and statutory “right to know” provisions. 

The KNF issued the Draft SEIS for a 45-day public comment period on February 19, 2016. Public open 
houses were held during the middle of the comment period in Noxon and Libby, Montana. In total, 8,632 
letters, comment sheets, and transcripts were received during the public comment period for the Draft 
SEIS, including 8,328 form letters. Comments came from private individuals (8,322 form letters and 230 
other letters or comment sheets); federal agencies (2 letters); state agencies and legislators (38 letters); 
tribal governments (1 letter); local government (1 form letter and 6 other letters); businesses (8 letters); 
and other organizations (4 form letters and 19 other letters). KNF’s responses to comments on the Draft 
SEIS are provided in Appendix S. 

After a draft ROD is issued, the public has the right to object to the draft decision by filing an objection 
with the Regional Forester. There are several steps in this process as defined in 36 CFR 218. Public 
participation does not end with the permitting of a mine. The public has the right to review permit files 
and monitoring reports. Under Montana’s mining regulations, if a person believes he or she is adversely 
affected by a mine or believes there is an unreported violation, that person has the right to file a complaint 
and expect it to be investigated and addressed (ARM 17.24.129). If a mining company filed a revision to 
an existing permit and it was determined that a new complete EIS was required, then active public 
participation would be sought. If the action was analyzed in an Environmental Assessment, there would 
be, at a minimum, public notice of the document and the KNF’s and DEQ’s decision, and possibly a 
public comment period on the draft Environmental Assessment. Public recourse to the KNF decision 
would be as described above. 

http://www.fs.usda.gov/projects/kootenai/landmanagement/projects
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Chapter 2. Description of Alternatives 

2.1 Introduction 
This chapter summarizes the proposed action: construction, operation, and closure of a copper/silver 
mine, mill, tailings facility, and evaluation adit. Reasonable alternatives to the proposed action that were 
described and analyzed in the 2001 FEIS are also described in this SEIS. Section 2.2, Part I: Issues and 
Development of Alternatives Process summarizes how the KNF developed alternatives analyzed in this 
SEIS. Section 2.3, Part II: Alternatives Description describes the KNF’s preferred alternative (the 
modified Alternative V) and summarizes the four alternatives including the no action or permit denial 
alternative. Section 2.4, Part III: Alternatives Considered but Eliminated from Detailed Study describes 
alternatives considered but eliminated from detailed study in this SEIS as well as the rationale for their 
elimination. Section 2.5, Part IV: Description of Past, Present, and Reasonably Foreseeable Actions 
discusses and summarizes the past, present, and reasonably foreseeable future activities in the study area. 
Reasonably foreseeable future activities include implementation of the Miller-West Fisher Vegetation 
Management Project, the Montanore Project, and other activities. Section 2.6, Part V: Comparison of 
Alternatives, compares the features and impacts of each alternative described in this chapter and analyzed 
in Chapter 4 with the issues used for the alternatives development. Section 2.7, Part VI: KNF’s Preferred 
Alternative identifies KNF’s preferred alternative. 

2.2 Part I: Issues and Development of Alternatives Process 

2.2.1 Identification of Issues 
During initial EIS scoping, the KNF and DEQ identified the significant issues from written comments and 
a series of public and Agency meetings. These issues were used as criteria in defining and evaluating the 
alternatives. Eight issues, defined as indicators of potentially significant effects, emerged from the 
scoping process: 

• Issue 1: Effects on quantity and quality of Montana and Idaho surface water and groundwater. 
• Issue 2: Effects on fish and wildlife and their habitats and current and proposed threatened 

and endangered species 
• Issue 3: Stability of the tailings facility 
• Issue 4: Impacts on socioeconomics of surrounding communities 
• Issue 5: Effects on old growth ecosystems 
• Issue 6: Effects on wetlands and nonwetland waters of the U.S. 
• Issue 7: Effects on public access and traffic safety 
• Issue 8: Effects on aesthetic quality, including noise, visual, and wilderness experiences 

 
The description of the eight issues originally defined and the means for predicting their associated 
impacts are found on pages 2-1 through 2-4 of the 2001 FEIS. Two new issues identified for this SEIS are 
described below. 

Issue 9: Effects on the traditional cultural property of the Kootenai Tribal people. 

After the 2001 FEIS and ROD, consultation between the KNF and the CSKT in 2007 indicated the 
development of the Rock Creek Mine may threaten an area identified by the tribes as a sacred site that 
they believe may be eligible for listing on the NRHP as a TCP under the NHPA. A TCP may be eligible 
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for listing in the NRHP because of its association with cultural practices or beliefs of a living community 
that (a) are rooted in the history of the community or tribe, and (b) are important in maintaining the 
continuing cultural identity of the community or tribe. 

Issue 10: Subsidence risk 

Subsidence is the sudden sinking or gradual downward settling of the earth’s surface with little or no 
horizontal motion. In 2005, two sinkholes developed above the Troy Mine. In 2012, previously unknown 
evidence of trough subsidence was observed above the Troy Mine. Due in part to similarities in their 
geologic settings, RCR proposed an underground room-and-pillar mining method for the Rock Creek 
Project similar to that used at the Troy Mine. Subsidence is a concern for the Rock Creek Project because 
the underground mine would be beneath the CMW. 

2.2.2 Development of Alternatives 
The alternatives development process for the 2001 FEIS is incorporated into the SEIS. The alternatives 
development process was designed to identify a reasonable range of alternatives for detailed analysis. The 
KNF and DEQ developed alternatives in accordance with the requirements of NEPA, Montana 
Environmental Policy Act (MEPA), and Section 404 of the Clean Water Act. To develop a reasonable 
range of alternatives, the KNF and DEQ separated the proposed Rock Creek Project into components. 
Components are discrete activities or facilities (e.g., plant site or tailings facility) that, when combined 
with other components, form an alternative. The KNF and DEQ identified options for each component. 
An option is an alternate way of completing an activity, or an alternate geographic location for a facility 
(component), such as alternate geographic locations for a tailings facility or an alternate method of 
tailings disposal, such as paste tailings. Options generate the differences among alternatives. An 
alternative is a complete project that has all components necessary to fulfill the project purpose and need. 
The KNF and DEQ considered options for the following project components: 

• Underground mine 
• Tailings disposal, including backfilling and surface disposal 
• Mill site and adits 
• Access road 
• Loadout 
• Air-intake ventilation adit 
• Utility and road corridors 
• Water treatment sites and methods 

2.3 Part II: Alternatives Description 
The four action alternatives are described on pages 2-16 through 2-160 of the 2001 FEIS. For the 
purposes of this SEIS, only Alternative V will be described in its entirety, including modifications made 
since the 2003 ROD. To minimize redundancy, Alternative V is described first, followed by Alternative 
IV, which is most similar to Alternative V, then Alternatives III, II, and I. Table 2-1 provides a comparison 
of the alternatives developed for the Rock Creek Project and distinguishes the modified Alternative V 
from Alternatives II, III, and IV. 
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2.3.1 Alternative V — Rock Creek Project with Tailings Paste Deposition and 
Alternate Water Treatment (Preferred Alternative) 

2.3.1.1 Overview of Alternative V 
Alternative V includes applicable modifications, mitigations, and monitoring plans from Alternatives III 
and IV, as well as components from Alternative II, and modifications made in and since the 2003 ROD. 
Alternative V also includes modifications resulting from more detailed design of Phase I facilities, the 
KNF’s modifications made to address deficiencies identified by the District Court, and the KNF’s 
evaluation of new and changed conditions since the 2003 ROD. The 2003 ROD contained a list of 
stipulations that were required at that time for issuance of DEQ mining permits and KNF authorization to 
proceed (USFS 2003a). After the Final SEIS is issued, the KNF Supervisor will issue a decision on RCR’s 
proposal in a new ROD that will include revised stipulations. After issuance of the final ROD, and prior 
to Phase I implementation, RCR would be required to submit a Plan of Operations for KNF approval 
consistent with the description of Alternative V in the ROD and this SEIS. The approved Plan of 
Operations consistent with Alternative V would be implemented in two phases. The first phase (Phase I) 
includes the evaluation adit construction, development, and data collection. The second phase (Phase II) 
would be mine construction, operation, and reclamation.  

One of the stipulations (#26) attached to the 2003 ROD required the submittal of a revised plan for the 
evaluation adit (Evaluation Adit Plan) prior to beginning construction. RCR submitted a Revised 
Application for Exploration License to DEQ in 2006 that incorporated elements of Alternative V and the 
stipulations listed in the 2003 ROD that had not been included in the proponent’s proposed Plan of 
Operations, including modifying the location of the support facilities, revising many of the monitoring 
plans, and incorporating mitigation items into the Evaluation Adit Plan. DEQ issued a final EA on the 
application in 2008, approved the Evaluation Adit Plan, and issued an Exploration License to RCR for 
construction of an evaluation adit in 2009. RCR submitted a revised Evaluation Adit Plan (RCR 2010) to 
the Forest Service and DEQ with the addition of a Spill Prevention Control and Countermeasure Plan and 
Spill Contingency Plan. 
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Table 2-1. Rock Creek Project Alternatives Comparison. 

Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

All Facilities – Total 
Disturbance Area 

584 acres. Includes power line clearing. 609 acres. Includes power line clearing. 542 acres. Includes power line clearing. 445 acres (19.6 acres for Phase I and 
425 acres for Phase II) of surface 
disturbance and 36 acres cleared for 
power line. 

Evaluation Adit Length and 
Grade 

Portal near end of NFS road #2741 
6,592 feet at -10% 

Same as Alternative II Same as Alternative II Portal near end of NFS road 
#2741/2741J; 6,300 feet long at -10% 
grade; adit would be 16 to 18 feet high 
by 20 feet wide 

Evaluation Adit Waste Rock 90,000 tons of waste rock and 88,000 
tons of ore; unmineralized waste rock 
used to construct adit pad downslope of 
adit entrance. Ore and alteration waste 
zone rock selectively separated and 
stockpiled at the adit. 

Same as Alternative II Same as Alternative II Same as Alternative II 

Evaluation Adit Road, Length 
and Grade 

NFS road #150 to NFS road #2741, 
upgrade NFS road #2741 for 4.6 miles 
and reconstruct 0.18-mile spur to 14 feet 
wide and gravel 

Same as Alternative II Same as Alternative II plus improve 2.8 
miles of NFS road #150 above 
confluence of mill site 

Similar to Alternative IV; about 2.5 
miles of NFS road #150 upgraded to 
improve safety and reduce sediment 
yield; upgrade NFS road #2741 for 4.6 
miles and reconstruct 0.18-mile spur 
(2741J) to 14 feet wide to adit site 

Evaluation Adit Water 
Discharge Line 

6-inch polyethylene line 8.5 miles both 
cross-country and along NFS road #150, 
laid on surface for 3 years 

Same as Alternative II Same as Alternative II 6-inch HDPE temporary pipeline buried 
in access roads; two Rock Creek 
crossings where the pipeline would be 
bored under stream channels, attached 
to existing bridge structures, or placed 
on trestles above the stream.  

Evaluation Adit Water 
Treatment 

Pressure filtration, oil skimmer, and a 
passive biotreatment and ion exchange 
system 

Same as Alternative II Same as Alternative II Pressure filtration and oil skimmer, with 
a pilot anoxic biotreatment system; also 
includes precipitation, clarification, and 
filtration for solids and metals; ion 
exchange system; and biological 
nitrification/de-nitrification system to 
remove inorganic nitrogen; treatment 
quality would meet groundwater 
standards and nondegradation criteria, if 
applicable, before discharge to 
infiltration ponds  

Mill Site 6.5 miles up NFS road #150 to upper 
end West Fork Rock Creek. 

Same as Alternative II Confluence of east and west forks of 
Rock Creek 

Same as Alternative IV, but modified to 
avoid RHCAs 
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Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

Tailings Deposition and 
Storage 

Rock Creek site 325 feet high, 324 
acres, upstream construction; tailings 
deposited as slurry 

Same as Alternative II except modified 
centerline design with technical 
advisory group 

Same as Alternative III Same location as Alternative II. Tailings 
deposited as paste.  

Production Adit Waste Rock 
Placement 

Southeast of adit - 600,000 tons. Above mill site 600,000 tons, some 
used to create mill site 

No separate waste rock storage pile; 1 
million tons used to create mill site and 
starter berms 

No separate waste rock storage pile; 1 
million tons used to create mill site and 
paste tailings facility toe buttresses 

Production Adits, Length and 
Grade (to underground 
crusher) 

Up Chicago Peak Road (NFS road 
#2741); 9,000 feet at more than 12.7%. 

Same as Alternative II At confluence mill site 15,530 feet at 
+12%, portal east of NFS road #150, 
mill west of NFS road #150 

Similar to Alternative IV; both mine 
portal and mill west of NFS road #150 

Width-to-Height Ratio of 
Pillars 

In general pillar width-to-height ratio 
for conventional room-and-pillar mining 
would not be less than 0.5. The slot 
mining method using width-to-height 
ratio in the area of 0.4 has been shown 
to be satisfactory. Areas with ore 
thickness near 200 feet would have to 
account for the width-to-height ratio of 
the pillars. From the experience at the 
Troy Mine, the best ratio using the slot 
pillar configuration was 0.4. 

Same as Alternative II Same as Alternative II Use a minimum 0.8 pillar width-to-
height ratio as a preliminary numeric 
criterion (AAI 2014), to be finalized 
during later design efforts, and subject 
to KNF and DEQ approval. 

Mining Buffers (Barrier Pillar) 
near Wilderness Lakes 

Submit updated detailed mine plans for 
Agency review prior to entering areas 
where mining could have deleterious 
environmental impacts if adequate 
precautions were not taken. Approval of 
the mine plan would be contingent on 
demonstrating that the risk to Copper 
and Cliff lakes would be minimized, 
based on hydrogeologic and applicable 
engineering analyses. 

Same as Alternative II Same as Alternative II Maintain a 1,000-foot buffer zone, as a 
preliminary criterion, around Cliff Lake 
and the north and south ore outcrops. 
Maintain a 450-foot vertical buffer 
between the mine workings and the 
surface. 

Mining Barrier Pillar near 
Faults 

RCR would leave a large barrier pillar 
between the fault zone and the active 
mine area in the Copper Lake Fault area 
where ore thicknesses exceed 100 feet. 
The dimensions and location of the 
barrier pillar(s) would be determined 
after assessing local ground conditions. 

Same as Alternative II Same as Alternative II Maintain a buffer (barrier pillar) of 100 
feet on either side of the Copper Lake 
Fault, the Moran Fault, and other faults 
shown on Figure 3-2. Minimize the size 
and number of drives constructed 
through identified faults. 

Independent Technical 
Advisor for Mine Plan Review 

Not proposed Not proposed in 2001 FEIS Not proposed in 2001 FEIS Fund an independent technical advisor 
to assist the KNF and DEQ in review of 
RCR’s subsidence monitoring plan, 
underground rock mechanics data 
collection, and RCR’s mine plan. 
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Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

Independent Survey of 
Underground Mine 

Not proposed Not proposed in 2001 FEIS Not proposed in 2001 FEIS Fund biannual surveys of underground 
workings by an independent 
underground mine surveyor.  

Production Adit Access New gravel road from mill site NFS road #150 to NFS road #2741 1.26 
miles to unnamed spur 

NFS road #150 to mill site; all within 
mill site permit boundary; NFS road 
#150 underpass to access mine portal 
except for short spur off of NFS road 
#150 for large equipment 

NFS road #150 to mill site; all access 
from within mill site permit boundary 

New Road Construction for 
Long-term Use 
(1) Main access road - 
Reconstructed NFS road #150 
(2) Mill site access 
(3) Tie road between relocated 
NFS road #150 to NFS road 
#1022 
(4) Tailings facility and mill 
site access 
(5) Access road to water 
reclaim pump 
(6) Tailings facility access 
(7) Rail loadout access 
(8) Access road to seepage 
collection system 
(9) Access road to production 
adits 
N/A = road not included in 
alternative 

(1) 1.34 miles of new construction 
beginning at NFS road #150, 24 feet 
paved 
(2) Construct 0.88 mile of 14-foot 
graveled road around mill 
(3) N/A 
(4) Construct 2.33 miles of 14-foot 
graveled road from Section 15 to 
tailings facility and construct 1.02 miles 
of 10-foot graveled road in Sections 3 
and 10, both along slurry/reclaim lines 
(5) N/A 
(6) Construct 1.43 miles of 14-foot road 
around south and west of tailings 
facility for access to dam base and 
seepage collection line 
(7) N/A 
(8) N/A 
(9) Mine adit access 1.41 miles at 6.5%; 
20-foot-wide with 7.5-foot ROW, 
graveled 
TOTALS: 1.34 miles of paved and 
7.07 miles of gravel roads 

(1) 2.16 miles of new construction at the 
beginning of NFS road #150, 24 feet 
paved (different location than 
Alternative II) 
(2) Construct 0.88 mile of 24-foot 
graveled road around mill 
(3) Construct 0.23 mile to connect NFS 
road #150 to NFS road #1022, gravel, 
14 feet wide 
(4) Construct 0.61 mile of 14-foot 
gravel road along slurry line, Sections 3 
and 10 
(5) 0.08 mile of 10-foot road for 
slurry/reclaim line (NFS road #150B to 
water reclaim pump), gravel 
(6) Construct 1.6 miles of 14-foot road 
around south end of tailings facility for 
access to dam base and rail loadout 
(paved with turnouts) 
(7) Construct 0.25 mile of 14-foot road 
to access rail loadout (paved) 
(8) Construct 0.57 mile of 10-foot road; 
gravel for seepage collection line 
 
(9) N/A – see Road Reconstruction 
TOTALS: 4.01 miles of new paved 
and 2.37 miles of new gravel roads 
Note: Small errors in gravel road 
lengths shown in the 2003 ROD were 
corrected. 

(1) 2.16 miles of new construction at the 
beginning of NFS road #150, 24 feet 
paved (different location than 
Alternative II) 
(2) Construct 0.04 mile of 24-foot paved 
road into mill site 
(3) Construct 0.23 mile of road to 
connect NFS road #150 to NFS road 
#1022; gravel, 14 feet wide 
(4) N/A – Existing road used 
(5) 0.08 mile of 10-foot road for 
slurry/reclaim line (NFS road #150B to 
water reclaim pump); gravel 
(6) Construct 1.6 miles of 14-foot road 
around south end of tailings facility for 
access to dam base and rail loadout 
(paved with turnouts) 
(7) Construct 0.25 mile of 14-foot road 
to access rail loadout (paved) 
(8) N/A 
(9) N/A 
TOTALS: 4.05 miles of paved and 
0.31 mile of gravel roads 
Note: Small errors in total paved and 
gravel road lengths shown in the 2003 
ROD were corrected. 

(1) Similar to Alternative III, with 
alignment slightly adjusted to connect to 
an old existing road and to reduce 
impacts on RHCAs. Total length would 
be 2.16 miles. 
(2) Construct 0.04 mile of 24-foot paved 
road into mill site 
(3) Tie road between relocated NFS 
road #150 and NFS road #1022 no 
longer needed due to improvements on 
existing NFS road #1022. 
(4) N/A – Existing road used 
(5) N/A 
(6) Construct 0.90 mile of paved road 
from existing road on east side of paste 
tailings facility to Government 
Mountain Road 
(7) Construct 0.06-mile gravel road 
from Government Mountain Road to 
rail loadout 
(8) N/A. Existing road on west side of 
paste tailings facility used to access 
Phase I infiltration ponds. 
(9) N/A 
TOTALS: 3.10 miles of paved and 
0.06 mile of gravel roads 
Note: Total road lengths differ from the 
2003 ROD due to minor changes in 
access roads and increased mapping 
accuracy associated with GIS 
technology. 
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Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

Road Reconstruction for 
Long-term Use 

(1) NFS road #150 to mill, widened to 
24 feet and paved for 5.1 miles 
(2) NFS road #150B from NFS road 
#150 to seepage collection system 0.96 
mile – 14-foot (gravel) 
(3) Discharge line road to river 0.75 
mile – 10 feet wide 
(4) N/A 
TOTALS: 5.1 miles of paved, 0.96 
mile of gravel, and 0.75 mile of dirt 
roads 

(1) Same as Alternative II, but 4.02 
miles paved 
(2) Improve NFS road #150B for 1.7 
miles from Rock Creek crossing to 
tailings facility; widen to 14-foot slurry 
line on inside edge of road (paved with 
turnouts) 
(3) Same as Alternative II but graveled 
(4) Reconstruct 0.19 mile of NFS road 
#150 from north end of mill site to NFS 
road #1741 to 20-foot-wide graveled 
TOTALS: 5.72 miles of paved and 2.6 
miles of gravel roads 

(1) Same as Alternative II except only 
to confluence mill site, 2.94 miles of 
paved road 
(2) Same as Alternative III 
(3) Same as Alternative III 
(4) Reconstruct 0.24 mile of NFS road 
#150 between mill entrance road and 
portal spur road to 24 feet wide, 
graveled 
TOTALS: 4.64 miles of paved and 
0.99 mile of gravel roads 

(1) Same as Alternative IV but 3.42 
miles of paved road 
(2) Same as Alternative III including 
paste plant access; 0.76 mile of paved 
and 1.07 miles of gravel roads 
(3) Same as Alternative III 
(4) N/A 
TOTALS: 4.18 miles of paved and 
1.82 miles of gravel roads 

Slurry and Reclaimed Water 
Lines 

From mill along NFS road #150 to 
approximately the center of Section 3, 
then X-C to tailings facility 4.7 miles 
(two 10-inch-high pressure urethane-
lined steel slurry lines on piers, one 
buried 12-foot steel reclaimed water 
line); 3.3 miles would be X-C, 1.4 miles 
along NFS road #150 

Same as Alternative II to the southeast 
of Section 15, then continues on NFS 
road #150 to the southeast of Section 22 
where it follows NFS road #150B to 
tailings facility 0.3 mile X-C in Section 
10 and 4.9 miles parallel to NFS road 
#150 

From mill along NFS road #150 to 
intersection of old and new NFS road 
#150; parallels NFS road #150B to 
tailings facility 3.8 miles 

Same route as Alternative IV but 4 
miles; one 16- to 24-inch dual-walled 
steel/synthetic pipeline for slurry; 16-
inch dual-walled reclaimed water 
pipeline. Slurry and reclaimed water 
lines would be buried. 

Excess Mine Adit Water 
Handling 

(1) 12-inch polyethylene line buried 
adjacent to road from adit to mill, 6,700 
feet 
(2) From mill 12-inch buried line 
parallels slurry line to Section 15, then 
parallels NFS road #150 to Montana 
Highway 200, then would parallel the 
highway for 500 feet; would cross and 
parallel road to Clark Fork River for 6.1 
miles 

(1) Buried from adit down the ridge 
3,000 feet to the mill 
(2) 12-inch steel excess water line 
parallels slurry line from adits to 
intersection of former and new NFS 
road #150, then parallels new NFS road 
#150 to wastewater treatment plant; 
remainder same as Alternative II, 7.5 
miles 

(1) N/A 
(2) Follows route similar to Alternative 
III except starts at confluence with mill 
site and is 6.1 miles long 

(1) N/A 
(2) Similar to Alternative IV except 12- 
to 14-inch pipe and 5.7 miles long 
(3) If needed, excess water could be 
temporarily stored in underground 
sumps in worked-out portions of the 
mine. The amount of water stored 
would depend on mine inflow, mill 
makeup water demand, available 
surface storage, and available capacity 
of wastewater treatment plant.  

230-kV Power line  From new switchyard adjacent to 
existing 230-kV line, would cross 
Montana Highway 200, then parallel 
newly constructed and reconstructed 
NFS road #150 to mill, 5.7 miles 

New switchyard adjacent to existing 
230-kV line would be about 750 feet 
southeast of Alternative II location. 
From switchyard, would cross Montana 
Highway 200, then parallel proposed 
NFS road #150 and reconstructed NFS 
road #150 to mill; 6.6 miles 

Same as Alternative III except power 
line stops at confluence of mill site; 5.2 
miles 

For Phase II, same as Alternative IV 
except route realigned near wastewater 
treatment site and 5.3 miles long. For 
Phase I, power line would be buried in 
road corridor from junction with NFS 
road #150 to evaluation adit. 

Conveyor Line From adit to mill 2,500 feet by 42 
inches wide 

Same as Alternative II 750 feet long within mill site Same as Alternative IV 
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Project Facility or Feature Alternative II  
Proposed Rock Creek Project 

Alternative III  
Proposed Project with Additional 

Mitigation 

Alternative IV  
Modified Project with Additional 

Mitigation 

Alternative V  
Paste Facility, Alternative Water 

Treatment, and Additional 
Mitigation 

Wilderness Air Intake 
Ventilation Adit 

On approximately 57% slope, 1,600 feet 
northeast of ridge at elevation of 5,760 
feet 

In the cliffs on approximately 150% 
slope, 400 feet northeast of ridge at an 
elevation of 6,700 feet 

Same as Alternative III Same as Alternative III 

Rail Loadout Location At Hereford Loadout Miller Gulch Same as Alternative III Same as Alternative III 

Tailings Facility Starter Dam 
Borrow 

735,000 cubic yards (cy) of borrow 
from within tailings facility and three 
borrow sites (27.2 acres) 

Same as Alternative II 735,000 cy of borrow from within 
tailings facility, waste rock from 
production adit construction and borrow 
site 3 (27.2 acres) 

Borrow from within paste tailings 
facility and waste rock from production 
adit construction used to construct toe 
buttresses 

Ore Concentrate Transport 
Method 

Ore concentrate trucked to Hereford 
Loadout 

Ore concentrate trucked to Miller Gulch 
rail loadout 

Same as Alternative III Ore concentrate slurried in buried 
pipeline to Miller Gulch rail loadout via 
3-inch dual-walled pipe with leak 
detection 

Soil Storage 
(1) Evaluation Adit 
(2) Support Facilities 
(3) Tailings Facility and 
Associated Components 
(4) Transportation Corridor 
(5) Water Treatment Facility 
(6) Mill Facilities 
(7) Mine 

(1) North end; 1.2 acres; 8,757 cy 
(2) Adjacent storage; 1.3 acres; 4,193 cy 
(3) Tailings facility, borrow areas, pump 
station 
S-1 parallel to power line; 11.3 acres; 
248,086 cy 
S-2 northeast corner near borrow site B-
2; 8.3 acres; 179,649 cy 
Roads (access and haul); adjacent 
storage; 5.4 acres; 9,290 cy 
Water control structures; adjacent 
storage; 9.2 acres; 17,141 cy 
(4) Stored adjacent to each component; 
total 29.3 acres; 56,371 cy 
(5) Adjacent storage; 10.0 acres; 32,269 
cy 
(6) S-3 south end; 2.5 acres; 42,271 cy  
S-4 north end; 3.4 acres; 56,910 cy 
adjacent storage 1,010 cy 
(7) Topsoil storage; S-5, 1.5 acres 
Total cy: 655,949 

(1) Same as Alternative II 
(2) Same as Alternative II 
(3) Similar to Alternative II except 
stockpiles S-1 and S-2 expanded to 
handle additional volume: 
S-1 increases to 19 acres; 563,227 cy 
S-2 increases to 17.7 acres; 549,598 cy 
Roads 9,290 cy 
Water control structures 17,141 cy 
(4) Soil stored adjacent to each 
component only when salvage showed 
clear benefit to revegetation and would 
not result in excessive disturbance 
(5) Same as Alternative II 
(6) Similar to Alternative II but 
stockpiles S-3 and S-4 expanded to 
handle additional volume: S-3 increases 
to 78,921 cy and S-4 increases to 93,560 
cy 
(7) Similar to Alternative II but soil 
stored along toe/sides of two small 
waste rock storage piles; 9,681 cy 
Total cy: 1,423,010 

(1) Same as Alternative II 
(2) Same as Alternative II 
(3) Same as Alternative III 
(4) Same as Alternative III 
(5) Same as Alternative II 
(6) New location at confluence of mill 
site: north-center; 4.1 acres; 151,665 cy 
(7) Included in mill facilities (6) above 
Total cy: 1,392,513 

(1) 0.78 acre in one stockpile with two 
cells; 3,318 cy in lift one stockpile cell 
and 15,545 cy in lift two stockpile cell 
for a total of 18,863 cy 
(2) Same as Alternative II 
(3) Same as Alternative III but both soil 
stockpile locations moved and reduced 
in area to 18 acres because soil would 
be salvaged incrementally and replaced 
concurrently; other sites available if 
needed. 
(4) Same as Alternative III 
(5) Same as Alternative III 
(6) Same as Alternative IV 
(7) Same as Alternative IV 
Total cy: 1,391,243 

Production Adit Water 
Treatment 

Clarification filtration with a passive 
biotreatment and ion exchange system 

Same as Alternative II Same as Alternative II Clarification, filtration, nitrification, 
denitrification (anoxic biotreatment 
and/or RO), aerated pond with settling 
system 

Notes: X-C = cross-country; N/A = applicable; ROW = right-of-way; cy = cubic yards. 
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RCR obtained stormwater, public water supply, and septic permits and initiated construction at the 
support facility site on private land in 2008 and 2009. RCR also implemented some of the Phase I 
monitoring and mitigation requirements that either did not require Forest Service approval or were 
approved by the KNF. Among the monitoring and mitigation measures implemented by RCR are 
continuous monitoring of Cliff Lake water levels, updating the domestic well and springs survey, 
completing a MOU for water monitoring, completing a collection agreement with Montana Fish, Wildlife 
and Parks (FWP) for grizzly bear mitigation, providing $468,603 to FWP toward funding of the grizzly 
bear management specialist and initial funding of other grizzly bear mitigation items, acquiring 928 acres 
of grizzly bear habitat to be conveyed to the Forest Service or placed in a permanent conservation 
easement, updating the SPCC plan, and applying for 310/318 permits. 

The Evaluation Adit Plan approved by DEQ includes several changes to Alternative V as presented in the 
2001 FEIS; these changes are incorporated into Phase I of Alternative V as described in this SEIS. The 
most significant of these changes include providing power to the evaluation adit site through a power line 
rather than using generators, burying the evaluation adit water pipeline in the access road rather than 
placing the pipeline aboveground, and discharging treated mine water from the evaluation adit to 
infiltration ponds (groundwater) rather than discharging to the Clark Fork River. Alternative V also 
includes a number of minor modifications to Phase I and Phase II resulting from more detailed and design 
of Phase I facilities, the KNF’s modifications made to address deficiencies identified by the District 
Court, and the KNF’s evaluation of new and changed conditions since the 2003 ROD, including 
modifying the paste tailings facility footprint to avoid impacts on wetlands on NFS lands, modifying the 
layout of the mill site to avoid RHCAs, modifying the layout and location of Phase I support facilities and 
associated groundwater disposal system, revising the water treatment system design, and developing 
details of mitigation associated with the access road to implement sediment reduction requirements.  

Modifications to Alternative V since the 2001 FEIS are included in the descriptions of the project 
components provided below. The layout, facilities, and other elements of Alternative V are shown in 
Figure 2-1 and Figure 2-2. About 445 acres would be disturbed under Alternative V during Phase I and 
Phase II. An additional 36 acres would be cleared for the power line. Of the area disturbed, 136 acres 
would be on NFS land (Figure 2-3). 

2.3.1.2 Evaluation Adit 
2.3.1.2.1 Objectives 
RCR would develop an evaluation adit to the Rock Creek ore body as Phase I of the project. RCR would 
use the evaluation adit to: 

• Evaluate a portion of the ore zone in the Chicago Peak ore block and compare this 
information with drill hole information in this area 

• Evaluate the Copper Lake Fault and collect additional information on the strike, dip, and 
offset of the fault 

• Obtain rock mechanics data to aid underground mine design 
• Obtain hydrologic and geochemical data to supplement previous data and analysis 
• Obtain bulk ore samples for metallurgical testing 

 

2.3.1.2.2 Adit Development 
While most of the pertinent information about the evaluation adit is included below, more details on the 
evaluation adit are found in the Rock Creek Evaluation Adit License Application (RCR 2010). RCR 
would develop Rock Mechanics Data Collection and Subsidence Monitoring Plans (see Section 1.7 in 
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Appendix K). Separate plans would be required for each phase of project development. Prior to Phase I 
dewatering (before the evaluation adit intercepts groundwater), RCR would submit a detailed plan for 
data collection and monitoring during the Phase I evaluation adit and a preliminary monitoring plan for 
full mine build-out (Phase II) for Agency approval. Prior to Phase I, RCR would submit for Agency 
approval an updated mine plan that would take into account the Troy Mine subsidence in its proposal for 
future pillar designs and highlight how the design accounts for and differs from failed designs at the Troy 
Mine. The updated plan would consist of a description of the proposed mining method, focusing on 
preliminary pillar sizing, height-to-width ratio, and drive sizes. Prior to proceeding with Phase I, RCR 
would also submit for Agency approval a detailed Explosive Handling and Blasting Plan that describes 
the blasting agents that would be used for various conditions, powder factors used, housekeeping 
practices, and other relevant information to minimize the potential for elevated nitrate or ammonia 
concentrations occurring in surface water. 

During Phase II Production, this adit would serve as an additional ventilation (exhaust) opening and as a 
secondary escapeway when the production adits intersect. Conventional mining methods would be 
employed during the 1.5- to 2-year evaluation adit construction period. Diesel-powered equipment would 
be used underground and underground equipment would use low emission engines and comply with Mine 
Safety and Health Administration (MSHA) regulations for diesel equipment. Access to the evaluation adit 
would be by the existing Rock Creek road (NFS road #150) and Chicago Peak Road (NFS road #2741). 
About 2.5 miles of the existing road surface would be upgraded. Upgrades would include widening 
several corners, upgrading water bars to meet Forest Service standards, installing new culverts to meet 
Forest Service standards, and resurfacing to provide a smoother roadbed and decrease sediment 
production. Design of evaluation adit access road improvements was completed by RCR, in consultation 
with the Forest Service, and is described in detail in Appendix Q of the Rock Creek Evaluation Adit 
License Application (RCR 2010). 

Estimated disturbance for the evaluation adit would be 10.4 acres at the adit site, 4.4 acres of disturbance 
associated with road improvements (including 1.1 acres at a borrow area), 1.0 acre at the water disposal 
site, 0.6 acre at a borrow area, and 3.1 acres at the support facilities for a total of about 19.6 acres with 
rounding. The 19.6-acre disturbed area differs slightly from the 18.5-acre Phase I disturbed area described 
in the Rock Creek Evaluation Adit License Application (RCR 2010) due to minor modifications resulting 
from more detailed design of Phase I facilities. 

Several facilities are proposed to be constructed for the evaluation adit (Figure 2-4). Some of these 
facilities would be at the evaluation adit portal site. A 40-foot by 80-foot temporary steel shop building on 
a concrete slab would be constructed on top of the initial portal patio. This building would provide 
warehouse space, indoor workspace, a lunchroom, and lavatories. A 300-kW backup diesel generator 
would be at the adit site and would provide power only during periods when line power was not available. 
The generator would not operate more than 100 hours per year. Aboveground fuel tanks would be near the 
shop building at the adit site. All exterior lights would be shielded or baffled from viewpoints in the Clark 
Fork River Valley. Facility features including any permanent (life of mine) structures would be painted, 
stained, or modified to visually blend with the surrounding landscape and to reduce contrast with the 
surrounding area. Water use and management during Phase I, including sanitary waste management, is 
described in Section 2.3.1.9, Water Use and Management. Upon completion of the evaluation adit, all 
facilities would either be removed from the permit area defined in DEQ’s ROD, or moved to the mill site 
for use during mining. 
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road corridor from evaluation support
facility to evaluation adit, and there would
be a temporary pipeline from evaluation
support facility to the infiltration site.
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Figure 2-4.  Alternative V Evaluation Adit and Evaluation Phase Support Facilities
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The evaluation adit portal would be at 5,775 feet in elevation. Grouting would be used, as necessary, as 
the adit advanced to minimize water inflow. The adit would be 16 to 18 feet high by 20 feet wide with an 
estimated length of 6,300 feet at a decline of 10%. About 90,000 tons of waste rock and 88,000 tons of 
ore would be excavated from the proposed adit. Of the 90,000 tons of waste rock, an estimated 7,800 tons 
would be from the alteration waste zone (Erickson 2012). 

Nonacid-generating waste rock would be end-dumped near the portal to form a flat-topped rock patio 
with angle of repose slopes. Based on uniform regional geology and mineralogy (Boleneus et al. 2005), 
the characteristics of rock from the evaluation adit, mostly produced from the upper and middle Revett 
Formation, are expected to be comparable to those of the surrounding talus. To reduce infiltration of 
precipitation and the possibility of increasing concentrations of constituents of concern (COCs), RCR 
would minimize snow accumulation by plowing the portal pad. 

Due to variations in rock types within the formation, it may be necessary to stockpile quartzite material 
that closely resembles surface talus to blend the waste rock portal pad with the existing talus as much as 
possible. This material would be stockpiled on the bench or stored in the adit until ready for deposition as 
the final layer on the evaluation adit portal pad. Where possible, impacts on existing trees at the outer 
edge of the talus slope and existing pockets of trees and shrubs within the talus slope would be avoided 
during portal pad construction. 

As described in Section 3.7, Water Quantity, baseline data and the similarity of site conditions to the Troy 
Mine site indicate that the risk of acid drainage is low. As described in the Geochemical Characterization 
and Monitoring Plan in Appendix K, RCR would characterize waste rock and ore obtained during the 
evaluation adit program using a Quick Test, to be developed by RCR, that would facilitate routing of 
waste rock and placement on the adit portal pad or in stockpiles and also by static testing laboratory 
analysis. RCR would implement the Explosive Handling and Blasting Plan described in Section 2.3.1.2.2, 
Adit Development, and Appendix K to minimize the potential for elevated nitrate or ammonia 
concentrations occurring in surface water. RCR would use analytical data to identify rock that must be 
removed from the evaluation adit site. RCR would remove rock determined to potentially increase 
concentrations of COCs above monitoring action levels discussed in Appendix K, store it underground, or 
place it on a liner. 

Lower Revett Formation rock, where ore and waste rock from alteration zones rock are most likely to be 
encountered, would be the last rock type removed from the evaluation adit. All ore zone and disseminated 
galena, pyrite, and chalcopyrite alteration zone rock would be selectively handled and stored on the portal 
patio pad in separate stockpiles that provide for drainage capture until project progression was 
determined. RCR would cover stockpiles of alteration waste zone rock and ore with an impermeable 
material to minimize infiltration from precipitation. After Phase I was completed, the alteration waste 
zone rock would be removed from the site and placed underground or placed on a liner. Some of the bulk 
ore collected from the evaluation adit would be used in metallurgical flotation tests as part of the 
evaluation of the ore body. If Phase II proceeded, the remaining ore would continue to be stored at the 
evaluation adit site until the mill was operational; otherwise, ore would be placed underground in the 
evaluation adit. Ore would be transported to the mill through the evaluation adit, once it was intercepted 
by the development adits, for processing. 

During all phases of the project, RCR would maintain the structures, equipment, and other facilities in a 
safe, neat, and workmanlike manner. Hazardous sites or conditions resulting from operations would be 
marked by signs, fenced, or otherwise identified to protect the public in accordance with federal and state 
laws and regulations. RCR also would comply with all applicable federal and state fire laws and 
regulations, take all reasonable measures to prevent and suppress fires on the area of operations, and 
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require employees, contractors, and subcontractors to do likewise within the permit area boundary defined 
by DEQ in its 2001 ROD. 

As described in Section 2.5, Part IV: Description of Past, Present, and Reasonably Foreseeable Actions, 
MDT reconstructed a segment of Montana Highway 200 to reduce the effects of a landslide beneath and 
adjacent to the road. The Alternative V Phase I infiltration site is about 0.75 mile east of the landslide. 
MDT’s District Geotechnical Engineer concluded that “the infiltration site…is not expected to 
significantly affect the stability of the slide. There is not positive evidence indicating that a cause and 
effect condition will exist between the proposed mine infiltration and groundwater levels/head at the slide 
area” (MDT 2008). To address concerns about the potential effects of the Phase I infiltration site on the 
landslide, DEQ required RCR to submit a plan to install piezometers between the proposed location of the 
Phase I infiltration ponds and the landslide for review and approval (DEQ 2008). In consultation with 
DEQ and MDT, RCR submitted a Final Work Plan in 2009 for the installation of five piezometers at 
specified locations (RCR 2009). DEQ approved the Work Plan in July 2009 (DEQ 2009). Following a 
series of delays, the Work Plan (RCR 2011) was revised and approved by DEQ (DEQ 2011). The revised 
Work Plan recommended installation of two piezometers just north of the drain system installed in the 
summer of 2011. RCR installed the two piezometers in September 2012 after the drain system was 
installed and collected water levels from the piezometers in October 2012 and September 2013, as well as 
a sample of the drain water in September 2012 for analysis of water quality parameters. 

2.3.1.2.3 Stormwater Control 
At the evaluation adit site, a run-on diversion ditch and berm system would prevent run-on from uphill. 
The run-on diversion system would divert stormwater flows around the adit site to level spreaders (Figure 
2-4). The spreaders would be designed so that the discharge water would not be collected by the 
downslope berms or concentrated in downslope channels. During construction of the portal pad and prior 
to storage of any rock types on the surface of the pad, RCR would install a lined ditch and sediment basin 
at the base of the talus slope excavated to bedrock. Precipitation that infiltrated the talus and runoff from 
the pad during initial construction would be collected in the ditch and routed to a sediment basin designed 
to contain runoff from a 100-year/24-hour storm event. No discharge from Outfall 006 is permitted under 
MPDES permit MT0030287 unless the measured precipitation exceeded the 10-year/24-hour storm event, 
or equivalent amount of snowmelt runoff, in a 24-hour period. During initial construction, water in the 
sediment basin would infiltrate, evaporate, or discharge from Outfall 006. Any discharges from Outfall 
006 would be regulated under MPDES permit MT0030287. No water resulting from mine dewatering 
activities would be discharged from Outfall 006. 

During adit development, once ore and alteration zone waste rock were generated and placed on the portal 
pad, all stormwater would be captured in the lined sediment basin and pumped to a lined 600,000-gallon 
containment pond on the portal pad (Figure 2-4) for use in adit development, or piped from the 
containment pond to the Phase I water treatment plant. Once ore was stockpiled at the evaluation adit site 
and until all stockpiled ore was removed, any discharge from Outfall 006 would be subject to the numeric 
technology-based effluent limits in MPDES permit MT0030287. 

Runoff from the soil stockpile would be collected in a ditch at the base of the pile and routed to a 
sediment basin designed to contain runoff from a 100-year/24-hour storm event, where it would infiltrate, 
evaporate, or discharge from Outfall 007. No discharge from Outfall 007 would be permitted under 
MPDES permit MT0030287 unless the measured precipitation exceeded the 10-year/24-hour storm event, 
or equivalent amount of snowmelt runoff, in a 24-hour period. Any discharges from Outfall 007 would be 
regulated under MPDES permit MT0030287. No water resulting from mine dewatering activities would 
be discharged from Outfall 007. 
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Stormwater controls at the Phase I support facility would consist of a stormwater ditch on the east side of 
the facilities that would convey stormwater to stormwater sumps (Figure 2-4). On the west side of the 
facilities, a ditch would convey stormwater to a level spreader. Stormwater at the Phase I support facility 
would not reach surface water and a MPDES permit for stormwater discharges at the site would not be 
needed. Stormwater runoff associated with construction of ancillary facilities at the evaluation adit site, 
excavation trenching to install a pipeline and power line, and improvements to roads to reduce sediment 
delivery to Rock Creek would be regulated at 31 outfalls covered by MPDES permit MT0031763. Road 
improvements would include new rolling dips, gravel surfacing in selected locations, and new culverts at 
selected stream crossings. The majority of the activities would occur within the existing road prism except 
for the location where directional drilling would be used to pass the pipeline and power line under Rock 
Creek and two short sections of road widening or realignment. The pipeline and power line installation 
would occur in the vicinity of NFS roads #150 and #2741 between Montana Highway 200 and the 
evaluation adit site. The potential to discharge stormwater from each outfall would only occur for a few 
days during active construction as the project progressed toward the adit. Ancillary facility construction 
would consist of installing stormwater controls (diversion ditches and berms), topsoil stripping and 
stockpiling, grading for the adit pad, and constructing a lined water containment pond at the evaluation 
adit site. 

RCR’s SWPPP outlines measures to control stormwater runoff, erosion, and sediment delivery from the 
site using BMPs. The document provides a description of sediment-control steps that would be taken in 
advance of and concurrent with construction activities to prevent sediment impacts on surface waters. 
These measures may include installation of fabric silt fences, coir/straw logs, straw bale dikes, outlet 
protection, brush and slash filter rows, rolling dips, sediment traps, and check dams in roadside ditches. 
BMPs would be installed, maintained, and inspected in accordance with the guidelines presented in the 
Forest Service’s National Best Management Practices for Water Quality Management on National Forest 
System Lands (USFS 2012a), MDT’s erosion and sediment control manual (2004), and any associated 
MPDES permit. 

2.3.1.2.4 Water Treatment 
A lined 600,000-gallon stormwater/mine water containment pond would be constructed on the portal pad. 
Excess water from the evaluation adit and the stormwater containment pond overflow would be pumped 
through a pipeline to a temporary wastewater treatment system at the support facilities site near the 
proposed paste tailings facility area. Phase I pipelines are described in more detail in Section 2.3.1.11.2, 
Pipelines and the Rock Creek Evaluation Adit License Application (RCR 2010). The wastewater 
treatment system would consist of precipitation, clarification, and filtration for solids and metals; an ion 
exchange system; and a biological nitrification/denitrification system to remove inorganic nitrogen. 
Treated water would be conveyed through a temporary buried pipeline and discharged to infiltration 
ponds within the paste tailings facility footprint (Figure 2-1). The infiltration ponds would be excavated to 
intersect basal gravel at 8 to 10 feet below ground surface. The percolation rate in the basal gravel was 
determined to be adequate for accommodating the anticipated discharge flows (Parker 2008). Discharges 
would comply with the conditions of Exploration License #00663 established by DEQ in the Final 
Environmental Assessment (EA) for the Rock Creek Evaluation Adit (DEQ 2008). Specifically, treated 
water would be required to comply with groundwater standards and nondegradation criteria, if applicable, 
at the end of pipe prior to discharge to infiltration ponds. Compliance would be shown through daily grab 
samples and weekly or quarterly (dependent on parameter) composite sampling of adit water prior to and 
after treatment for certain parameters as specified in the Final EA. Groundwater and surface water quality 
downgradient of the infiltration ponds would be monitored as described in the Rock Creek Evaluation 
Adit License Application (RCR 2010) and Appendix K. RCR would install the temporary mine water 
discharge pipeline between the evaluation adit and the discharge site by burying it in the existing road 
prism. This would minimize vegetation clearing and erosion on the steep hillside near the evaluation adit. 
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The temporary wastewater treatment system and discharge pipeline are described in detail in Appendix J 
of the Rock Creek Evaluation Adit License Application (RCR 2010). 

2.3.1.2.5 Data Collection and Monitoring 
Extensive data collection, sampling, and monitoring would be required before and during construction of 
the evaluation adit. The data collection activities and how the data would be used would be summarized 
in a Phase I Data Evaluation Plan, which would be submitted to the Agencies for approval prior to Phase I 
dewatering. Rock geochemical characterization, monitoring, and mitigations are discussed in the 
Geochemical Characterization and Monitoring Plan in Appendix K. This plan includes provisions for 
waste rock handling during adit construction as well as contingency needs should project closure occur 
before mine construction and development began. Prior to proceeding with, and as a condition to approval 
of Phase II, RCR would submit for agency approval final designs for the tailings facility and for the 
underground mine. The final designs would incorporate data collected during Phase I and would include 
updated monitoring plans that cover construction, operations, and closure. The final designs would be 
subject to review and approval by the Agencies before Phase II could proceed. A TAG or a third-party 
advisor may assist the Agencies with the review. 

Groundwater and surface water monitoring specific to the evaluation adit portal pad would be conducted, 
as discussed in Appendix K. Prior to storage of any rock types on the surface, RCR would install a 
collection ditch and sediment basin at the base of the talus slope to collect precipitation that infiltrated the 
talus from the pad. Two groundwater monitoring wells would be installed on the downgradient side of the 
evaluation adit pad at the base of the talus slope to monitor potential impacts on groundwater from the 
portal pad, evaluation support facilities, and stormwater control facilities. The monitoring wells would be 
screened at the colluvium/bedrock contact. As described in Appendix K, a third-party contractor would 
monitor groundwater levels in the two wells on a quarterly basis to monitor the effectiveness of the 
collection ditch and to monitor water quality of any groundwater that bypassed the collection system. A 
third-party contractor would monitor one surface water monitoring location downgradient of the 
evaluation adit during periods of flow. If monitoring indicated that groundwater quality reached any of the 
action levels listed in Table K-9 in Appendix K, a Contingency Action Plan would be implemented. 

2.3.1.3 Requirements to Proceed with Phase II 
As described in Appendix K, extensive geochemical, hydrological, and geotechnical rock mechanics data 
would be collected during Phase I. The KNF would use the evaluation adit data to supplement, confirm, 
refine, and modify, if necessary, data assumptions and analyses conducted in this SEIS and the 2001 
FEIS. Information collected during construction of the evaluation adit would be used to develop and 
direct monitoring programs and mine designs during operations. The KNF would assess whether the new 
data would require substantial revisions to the analyses conducted in support of the selected alternative 
that are relevant to environmental concerns. The KNF would conduct additional NEPA analysis if the 
evaluation adit data indicated the need for substantial changes in the selected alternative that are relevant 
to environmental concerns or constitute significant new circumstances or information relevant to 
environmental concerns and bearing on the proposed action, as required by 40 CFR 1502.9(c)(1). 

2.3.1.3.1 Technical Advisory Groups 
The KNF may use two approaches to obtain advice on technical matters relating to the Plan of 
Operations: 1) hiring an expert independent third-party contractor, to be funded by RCR; or 2) forming an 
informal interagency technical advisory group of experts (TAG). These approaches could be used 
separately, or in combination, to obtain this additional expertise. The KNF would determine the approach 
that would be used to address a particular issue on a case-by-case basis, based on the best source of expert 
review and the complexity and significance of the issue. RCR would fund any required third-party 
consultant services. 
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One or more TAGs would be formed to advise the KNF deciding official on issues pertinent to the Plan of 
Operations. TAGs would consist of the KNF project manager; supporting Forest Service staff or third-
party contractors with expertise on specific issues involving disciplines such as geochemistry, 
groundwater hydrology, rock mechanics, and tailings management; and staff from local, state (including 
Idaho), and federal agencies the KNF invites (and who accept) with a technical background related to the 
issues to be addressed. The Federal Advisory Committee Act restricts the ability of the Forest Service to 
allow nongovernmental entities to serve on committees. 

The KNF would be responsible for forming the TAGs, chairing them, defining the issues that the groups 
would be asked to consider, and documenting their products. If the KNF determined additional technical 
expertise or assistance was required, it would also retain the services of a third-party consultant. RCR 
would fund any required third-party services. Other agencies and governments are not obligated to 
participate but would be given the opportunity through the TAG(s) to provide technical input. The goal of 
each TAG would be to reach consensus in its technical reviews where possible. The deciding KNF official 
would consider the group’s recommendations along with any other relevant information in determining 
the final course of action on the issue being reviewed. Current or anticipated TAGs are described in the 
following paragraphs. 

Paste Tailings (PT) TAG: RCR would be required to collect geochemical data from the evaluation adit 
and produce representative tailings from evaluation adit ore that would undergo static and field kinetic 
testing (barrel tests). Before Phase II could begin, the KNF would consider and verify that evaluation adit 
tailings testing confirmed there would likely be no significant new circumstances or information relevant 
to environmental concerns and bearing on the proposed action, as stated in 40 CFR 1502.9(c)(1), 
regarding tailings stability, surface water, or groundwater impacts not disclosed in the 2001 FEIS or this 
SEIS in order for construction of the mine production adits to progress into the ore body.  

The PTTAG would consist of agency experts in geotechnical, geochemical, and water quality issues 
related to the construction and operation of modern tailings facilities, especially paste tailings. The 
PTTAG would help develop the guidance for the additive testing described in the Agencies’ conceptual 
monitoring plans (Appendix K), review all tailings geochemical data and facility designs, and provide 
advice on modifications if needed to minimize adverse impacts. The KNF would advise the PTTAG to 
consider all practicable technologies in its review. 

As part of the final design process for the paste tailings facility, but prior to the approval of Phase II and at 
other times deemed necessary by the KNF project manager, the PTTAG would be assembled to review 
information pertinent to the design and operation of the paste tailings facility. The KNF would provide the 
paste tailings facility testing, designs, and proposed monitoring plans to the PTTAG for review prior to 
implementation of any changes in design or mitigation outlined in the Plan of Operations, including the 
final paste tailings facility design that would be developed as additional site information is obtained. The 
PTTAG would review designs associated with the tailings facility and would offer comments and 
suggestions on the technical aspects of the design, operation, and closure of the facility, including factors 
that relate to the short- and long-term stability of the facility or that might affect water quality. For 
example, if additional practicable measures could be incorporated to minimize the risk of catastrophic 
paste tailings facility failure, after considering recommendations from the PTTAG, the KNF and DEQ 
would determine a timeline and mechanism for RCR to implement those measures. The KNF would 
discuss such measures with the USFWS. Existing geochemical testing shows a low potential for metal 
leaching and acid generation. If additional geochemical testing showed a potential for metal leaching or 
acid generation substantially greater than that disclosed in the SEIS, the PTTAG review would also 
include consideration of whether some form of liner beneath the paste tailings facility could alleviate 
potential effects. In addition, the PTTAG would consider and advise the KNF on whether the final design 
conformed to the general range of engineering elements presented in the preliminary design to the extent 
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that impacts from construction of the final paste tailings facility were not likely to be significantly 
different from those described in the 2001 FEIS and this SEIS. 

The KNF would guide, organize, and chair the PTTAG meetings, and consolidate and document the 
consensus review recommendations. PTTAG members could include the KNF, DEQ, EPA, Corps, Idaho 
Department of Water Resources, Idaho Department of Lands, Confederated Salish Kootenai Tribe, and 
Sanders County officials, and, if the KNF determined that additional technical expertise or assistance was 
needed, a third-party consultant funded by RCR. During the review process, RCR would be asked to 
provide necessary information or clarification to the PTTAG on certain aspects of the final paste tailings 
facility design, as determined by the KNF. 

Groundwater (GW) TAG: The KNF formed the GWTAG in 2012, consisting of Forest Service and EPA 
hydrologists, to provide guidance on the development of a 3D groundwater model and preparation of a 
report by Hydrometrics, an RCR consultant. The GWTAG reviewed draft and final versions of the 
Hydrometrics report. The final report was reviewed separately on behalf of the KNF by an independent 
third-party consultant, AquaResource. 

Before the Phase II construction started, RCR would update the 3D groundwater model, incorporating the 
hydrologic and geologic information collected during Phase I. KNF anticipates the model’s uncertainty 
for predicting inflows and water resource impacts would decrease based on the empirical data obtained 
from underground testing. Effects on surface water resources would be reevaluated by the GWTAG, and 
other TAGs, if appropriate, based on the revised modeling. Before Phase II began, the KNF would 
consider and verify that hydrologic and geologic information collected during Phase I and the updated 3D 
model confirmed there would likely be no significant new circumstances or information relevant to 
environmental concerns and bearing on the proposed action, as stated in 40 CFR 1502.9(c)(1), regarding 
surface water or groundwater impacts not disclosed in the 2001 FEIS or this SEIS in order for 
construction of the mine production adits to progress into the ore body. 

Other TAGs: Additional TAGs, such as a geochemistry TAG, may be formed as the need arises. The KNF 
may also consider retaining the services of third-party consultants with expertise on specific issues 
involving disciplines such as geochemistry, groundwater hydrology, rock mechanics, tailings 
management, and other areas of expertise. 

2.3.1.3.2 Final Underground Mine Design Process 
RCR would submit detailed mine plans, including final plans for rock mechanics data collection and 
subsidence monitoring, for the KNF’s and DEQ’s approval before any underground development begins 
for Phase II. Even with the additional monitoring and analytical data collected during Phase I, data gaps 
and uncertainties would remain. These data gaps and uncertainties include how the underground 
environment would respond to mining, which in turn would determine how best to design underground 
opening and support systems to ensure a safe working environment and minimize the risk of subsidence. 
Pre-mining designs would be modified and adapted as underground experience was gained. 

Phase II would include ongoing surface and underground monitoring. The information collected during 
mining would be used to confirm or refute design assumptions, and to modify the design accordingly. 
Mine features such as room-and-pillar dimensions, sill pillar thickness, and monitoring requirements 
would undergo a continuous evaluation and modification as new data were collected. Changes to mine 
design would be made as necessary to maintain stability of the mine workings. 

One concern with underground mining is the potential for subsidence to affect surface resources. 
Subsidence is the sudden sinking or gradual downward settling of the earth’s surface. Subsidence is a 
concern because the underground mine would be beneath the CMW. To assess the subsidence risks of 
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RCR’s proposed mining plan, and the effectiveness of the mitigations included in the agency modified 
alternative, the KNF completed a Failure Modes Effects Analysis (FMEA) of the Rock Creek Project 
underground mine. Results of the underground mine analysis are provided in Appendix Q. 

In addition to RCR’s proposed underground geotechnical monitoring discussed in Appendix F of the Rock 
Creek Evaluation Adit License Application (RCR 2010), Agency mitigations require RCR to implement 
the following measures prior to Phase II implementation to reduce the risk of subsidence: 

• Submit for KNF and DEQ approval detailed designs for the underground mine plan that 
minimize the risk of subsidence. The final designs would incorporate data collected during 
Phase I and would include updated monitoring plans that cover construction, operations, and 
closure. The mine plan would include the physical setting of the ore body (for each ore zone, 
the elevation of the floor and back, the ore thickness, and depth below surface) and the 
planned extent of mining, including drive and pillar dimensions. Roof support analysis would 
be completed during final design to finalize the support plan. As pillar designs were refined, 
numerical modeling would be undertaken to further evaluate expected design performance, 
including the potential for shear failure at the pillar/roof or pillar/floor interface. The final 
designs would be subject to review and approval by the Agencies before Phase II could 
proceed. A TAG or third-party advisor may assist the Agencies with the review. 

• Develop and submit for KNF and DEQ approval detailed Rock Mechanics Data Collection 
and Subsidence Monitoring Plans (Appendix K). Separate plans would be required for each 
phase of project development. A detailed plan for data collection and monitoring during the 
Phase I evaluation adit would be submitted for KNF approval prior to implementation of 
Phase I and a preliminary monitoring plan for full mine build-out (Phase II) would be 
submitted for Agency approval prior to Phase I dewatering (before the evaluation adit 
intercepts groundwater). A detailed plan for full mine build-out would be submitted for KNF 
and DEQ approval prior to implementation of Phase II. Collected data would include stress 
field measurements. In addition, RCR would perform pre-mining baseline surveys over the 
ore body using aerial methods (light detection and ranging (LiDAR), InSAR, or equivalent). 
Surveys would be repeated periodically prior to production mining to (a) establish the 
variability of the monitoring method employed (with respect to its technical limitations and 
outside factors such as snow and vegetation cover, natural rockfalls, landslides, etc.); and (b) 
as a reference point for evaluating potential claims of mining-related subsidence. 

• Complete detailed mapping of surficial geology and evaluation adit geology to confirm major 
geologic structures and profile the local geologic discontinuity regime. Maintain a buffer 
(barrier pillar) of 100 feet on either side of the Copper Lake Fault, the Moran Fault, and other 
faults in the study area (Figure 3-2). Review and update the hydrologic and geotechnical 
studies and modeling and submit for KNF approval before RCR could mine with a smaller 
fault barrier pillar, should RCR request it. 

• Minimize the size and number of drives constructed through the faults. KNF review and 
approval of hydrologic and geotechnical studies and an updated hydrologic model would be 
required before RCR could mine with a smaller fault barrier pillar. Perform probe drilling in 
advance of development near major faults. Improve the understanding of the structural 
setting, including faulting, jointing, bedding, and the horizontal stress regime, to improve the 
underground design. The description of one Troy Mine pillar collapse indicates that adverse 
pillar orientation with regard to bedding dip may have played a role, and the Troy Mine 
sinkhole events appear to be related to faulting. Hydrologic effects could be exacerbated by 
reactivation of fault zones or any sympathetic and/or undocumented faulting that may exist. A 
better understanding of the structural environment at Rock Creek would benefit the mine 
design effort and improve the understanding of potential impacts that may arise. These data 
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would be obtained through lineament analysis of surface features, mapping and statistical 
analysis of joint frequency and attitude, strain-relief overcoring to measure the horizontal 
stress field, and further exploratory and probe drilling in advance of development to detect 
minor faults. 

• Use a variety of pillar strength estimation approaches such as Obert and Duvall (1967), 
Wilson and Ashwin (1972), Hedley and Grant (1972), Hardy and AAI (1975), Bieniawski 
(1981), Stacey and Page (1986), Abel (1988), and Esterhuizen et al. (2008) to calculate pillar 
strength and corresponding safety factors. Using multiple approaches to calculate pillar 
strength and corresponding safety factors would allow the KNF to better evaluate the RCR 
design in relation to other standard approaches. 

• Use a minimum 0.8 pillar width-to-height ratio as a preliminary numeric criterion (AAI 
2014), to be finalized during later design efforts, and subject to KNF approval. Pillars with 
less than a 0.8 width-to-height ratio would require justification by RCR as to their stability. 

• Explicitly assess sill pillar stability during all mine planning phases, should multilevel mining 
geometries be proposed. Determine whether pillar columnization (superimposing pillars of an 
upper level with those of a lower level) would be required, and under what circumstances. 
More sophisticated and powerful modeling tools using numerical analysis have become 
available since the initial Rock Creek Mine design was proposed. Such tools would be used, 
along with current design assumptions, to further study candidate designs for the two ore 
zones as interaction of workings may be crucial to overall pillar/sill stability. 

• As a preliminary numeric criterion, production mining at cover depths less than 450 feet 
would require justification by RCR and prior approval by the KNF. 

• As a preliminary numeric criterion, maintain at least a 1,000-foot buffer around Cliff Lake 
and the north and south ore outcrops. A reduction in buffer size would require justification by 
RCR and prior approval by the KNF. 

• Prior to Phase I, submit for KNF approval a detailed Explosive Handling and Blasting Plan 
that describes the blasting agents that would be used for various conditions, powder factors 
used, housekeeping practices, and other relevant information to minimize the potential for 
elevated nitrate or ammonia concentrations occurring in surface water. Prior to Phase II, 
submit a revised Explosive Handling and Blasting Plan for KNF approval that includes 
measures to minimize pillar size reduction from overblasting. 

• Explicitly state in the Amended Plan of Operations that no secondary mining (reduction in 
pillar width or length, or increase in pillar height from designed final dimensions) would be 
allowed. 
 

During both Phase I and Phase II, RCR would fund an independent technical advisor to assist the KNF 
and DEQ in review of RCR’s subsidence monitoring plan, underground rock mechanics data collection 
plan, and RCR’s mine plan. The technical advisor would be selected and directed by the KNF and DEQ 
through an agreement with RCR. RCR would facilitate underground inspections by the third-party 
technical advisor. RCR would provide the KNF and DEQ and their representatives access to the 
underground workings to observe data collection and mine development. RCR would provide mine 
access, logistical support, and all information required by the technical advisor to complete a review of 
underground rock mechanics data collection and RCR’s mine plan implementation. Assessments of the 
underground workings by the technical advisor may occur as frequently as quarterly, with the results of 
the inspections compiled into an annual assessment report. This annual report from the technical advisor 
would incorporate data collected as part of the ongoing monitoring program and would be in addition to 
the annual report prepared by RCR. The technical advisor would have no financial interest in the Rock 
Creek Project. After data review, the KNF would require RCR to modify the mine plan as necessary to 
minimize effects on NFS surface resources. 
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During construction and operation of the paste tailings facility, QA/QC of embankment and paste 
placement construction activities would be carried out by a qualified third-party engineering consultant. 
Prior to the commencement of construction, the responsibilities of the third-party consultant would be 
detailed in an Agency-approved field manual and would include standard field and laboratory QC tests 
(Appendix K). RCR would compile the results from its surface and underground monitoring programs, as 
developed and approved by KNF and DEQ during the final design process, and provide the results to the 
Agencies in an annual report. RCR’s report would be separate from the annual report prepared by the 
Agencies’ third-party technical advisor. 

2.3.1.3.3 Phase II Approval Process 
RCR would not be allowed to implement Phase II of the Rock Creek Project (facility construction, mine 
development, and mine operation) until the KNF and DEQ reviewed and confirmed that the following 
items were submitted or completed, and were acceptable: 

• A modified and/or updated Plan of Operations/hard rock permit application, to include final 
facility design plans, mitigations, and stipulations to be implemented during construction and 
operation of the mine consistent with Alternative V, as described in the Final SEIS and 
associated ROD. 

• Modified and/or updated reclamation portion of the Plan of Operations for the mine 
consistent with Alternative V, as described in the Final SEIS and associated ROD. 

• Modified and/or updated monitoring portion of the Plan of Operations for the mine as 
outlined in Agencies’ conceptual monitoring plans (Appendix K), consistent with Alternative 
V, as described in the Final SEIS and associated ROD. 

• Modified and/or updated Monitoring Action Levels and the Contingency Action Plan portion 
of the Plan of Operations for the mine as outlined in the Agencies’ conceptual monitoring 
plans (Appendix K), consistent with Alternative V, as described in the Final SEIS and 
associated ROD. 

• Establishment and submittal of the reclamation performance bond for mine construction and 
mine development. 

• A review by the KNF’s TAGs or by a third-party expert of pertinent data outlined in the Final 
SEIS and associated ROD and completion by RCR of any additional studies the KNF and 
DEQ deem necessary. This could include review and analysis of applicable evaluation adit 
data to determine if the evaluation adit data indicated the need for substantial changes in the 
selected alternative that are relevant to environmental concerns, or identify significant new 
circumstances or information relevant to environmental concerns and that may have bearing 
on the proposed action, as required by 40 CFR 1502.9(c)(1). 

• Obtain appropriate permits and a 401 certification from the DEQ, unless certification is 
waived by the DEQ, for Phase II activities if they include a discharge into waters of the U.S. 

• Implementation of the reasonable and prudent measures, terms, conditions, conservation 
measures, and mitigation for the Construction and Development Phases of the Rock Creek 
Project established in the USFWS 2006 BO and 2007 BO Supplement (Appendix E), and any 
subsequent BO supplement provided by the USFWS, and the mitigation outlined in the Final 
SEIS and associated ROD. 

 
Once RCR has met the conditions described above, the KNF and DEQ would inform RCR in writing that 
operations may proceed. 

The public would have the right to review permit files and monitoring reports. Monitoring reports, 
technical reports, and other documents related to the Rock Creek Project would be available upon request 
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from the KNF Forest Supervisor’s Office or on the KNF website. If a person or organization believed 
there was an unreported violation or potential for environmental harm, that person or organization may 
notify the KNF and DEQ. 

If, after review of the evaluation adit information, the KNF determined there were significant new 
circumstances or information relevant to environmental concerns and bearing on the proposed action or 
its impacts, the KNF and DEQ would conduct an appropriate level of supplemental analysis before RCR 
would be allowed to proceed with constructing the mine, mill, and all other associated facilities. 

2.3.1.4 Mine Plan 
2.3.1.4.1 Mill and Adit Construction 
The mill would be sited on cut-and-fill pads at the toe of the southwest-facing ridge at the confluence of 
the West Fork and East Fork Rock Creek. The Alternative V mill site (Figure 2-5) would be above the 
10-foot flood stage (100-year flood event) of the East and West Forks Rock Creek, with up to 50 feet of 
additional fill material. The Alternative V mill site is similar to the Alternative IV mill site (2001 FEIS, 
Figure 2-25), but was modified to avoid RHCAs. In Alternative V, RCR would also avoid impacts on 
RHCAs between the mill site and streams by leaving a 300-foot buffer between the mill site and streams. 
A description of RHCAs is provided in Section 3.11, Aquatic Life and Fisheries. 

Mine development would include driving two parallel adits directly northeast of the mill site. Adit portals 
are proposed outside the CMW boundary (Figure 2-1). The portals would be adjacent to the mill site at an 
elevation of 3,040 feet, which is 1,000 feet lower than RCR’s proposal (Alternative II). The north adit 
would be used as a conveyor adit and the south adit would be used as a service adit for mine access 
(collectively referred to as production adits). A level working area at the mill site would be constructed by 
cutting into the hill to create a vertical face for adit construction at the northern end of the mill pad and 
adding fill to the south end of the mill pad. Construction of the mill pad would raise the ground level 
along the southern end of the pad by a maximum of 50 feet. This elevated pad would increase mill site 
visibility from surrounding NFS roads and CMW viewpoints that were above the mill site. To reduce mill 
site visibility from the portion of NFS road #150 that surrounds the site, RCR would maintain a minimum 
100-foot vegetative buffer around the pad. To meet ventilation requirements and accommodate mining 
equipment, each adit would be 25 feet wide by 20 feet high. The two parallel adits would be driven uphill 
concurrently at a grade of 12.7% about 9,000 feet to the site for the underground primary crusher. Each of 
the production adits would be about 6,500 feet longer than those in Alternative II. Grouting prior to 
blasting would be used during adit construction to minimize seepage into the adits during construction 
and operations. 

Waste rock production from the two production adits (1 million tons) would be greater in Alternative V 
than Alternatives II and III due to the longer adits. If geochemical testing indicated that waste rock was 
suitable for use as construction material, as defined in Appendix K, the 1 million tons of waste rock 
would be used to construct the mill site pad. Any additional suitable waste rock would be used to 
construct the foundation of the paste tailings facility and the paste tailings facility toe buttresses. Hauling 
waste rock from the mill site to the paste tailings facility site would only occur between August 1 and 
March 31 to minimize impacts on harlequin ducks. Waste rock generated outside this timeframe would be 
temporarily stored at the mill site pad (Figure 2-5). 

  



Figure 2-5.  Alternative V Mill Site Layout

!

Adits

Runoff
Stormwater

Ditch

Shop

Crusher

Mill

Ore Bin

Temporary
Waste Rock

Stockpile

Office

Mill Water
Pond

Thickener

Stormwater
Collection

Pond

150

Existing
Access
Road

Soil
Stockpile Undisturbed Area

Established to
Protect RHCA

Outfall 004Underdrain
Collection

Sump

Runon
Stormwater

Ditch

Level
Spreader

Level
Spreader

0 150 300
Feet ±

Runon Berm

Runon Diversion

Runoff Diversion

Existing 40-Foot Elevation
Contour



Chapter 2 Part II: Alternatives Description 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
2-29 

If geochemical testing indicated that waste rock was unsuitable for construction, as defined in Appendix 
K, the mill pad and paste tailings facility would be constructed from borrow material from within the 
paste tailings facility area. To the extent feasible, all unsuitable waste rock would be temporarily stored 
underground above the water table, or permanently disposed of in the underground mine below the 
groundwater table to prevent oxidation. If unsuitable waste rock was encountered before appropriate 
underground storage was available, including in the event of premature or temporary mine shutdown, it 
would be temporarily stored in an approved waste storage area within the paste tailings facility footprint 
or other KNF and DEQ approved storage area with stormwater controls and covered until adequate 
underground storage became available. RCR would develop a plan for storage or disposal of the 
unsuitable rock that specifies the location, size, and reclamation of the storage area and the system that 
would be used to detect and minimize any seepage, and submit it to the KNF and DEQ for review and 
approval. 

Electric ventilation fans would initially use the conveyor adit for intake and the service adit for exhaust. 
RCR would use the evaluation adit for air exhaust ventilation during the Operations Phase, once the mine 
intercepts the evaluation adit. Intake and exhaust ventilation fans in the evaluation and production adits 
would be required to meet the MSHA regulation (30 CFR 62.101) for noise action level, which is an 8-
hour time-weighted average sound level of 85 dBA. 

If monitoring showed additional ventilation was needed for mine personnel health and safety as required 
by MSHA regulations, an air-intake ventilation adit driven from the underground workings to the surface 
in the CMW may be needed (Figure 2-1). Fans would be no closer than 200 feet underground from the 
wilderness adit opening. If determined reasonable by the KNF and DEQ, RCR would implement other 
ventilation techniques before obtaining approval to construct the wilderness adit/portal. If it were 
necessary to construct the air-intake ventilation adit in the CMW, RCR would conduct a detailed study 
verified by a site visit with the KNF and DEQ to evaluate variations in topography and rock formations. 
Other site-selection criteria would consider possible post-closure use of the adit for bat habitat. The KNF 
and DEQ would evaluate the compatibility of this post-mine use with restoration of premining appearance 
and configuration to address visual impacts. For purposes of analysis in this SEIS, the KNF assumed the 
air-intake ventilation adit would be about 400 feet north of the west ridge of St. Paul Peak and would 
disturb about 800 square feet. Ambient CMW noise levels range from 25 to 47 dBA (Parker 1987). The 
CMW air-intake ventilation adit would be located to minimize visual impacts, and ventilation fans would 
be placed far enough away from the portal entrance into the mine workings to maintain noise levels at or 
below 45 dBA (measured 50 feet from the ventilation portal). If the proper placement of the fan within the 
ventilation adit was not sufficient to maintain noise levels at or below 45 dBA measured 50 feet from the 
ventilation portal, RCR would be required to use additional noise-suppression technology to reduce noise 
to these levels. Before construction, RCR would require KNF and DEQ approval of the final siting and 
construction methods. 

In addition to measures described above, RCR would implement the following measures to minimize 
noise and visual impacts at the mill site: 

• Treat and/or paint permanent (life-of-mine) structures within the Rock Creek Study area to 
visually blend with the surrounding landscape 

• Operate all surface and mill equipment so that sound levels do not exceed 55 dBA measured 
250 feet from the edge of the disturbance for the mill site area 

• Replace aboveground vehicle backup beepers with discriminating backup alarms that sense 
movement behind a vehicle if allowed by the MSHA 
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2.3.1.4.2 Mine Development 
A room-and-pillar system of mining would be used for the Rock Creek Project. In room-and-pillar 
mining, some ore is left unmined to give support to the mine roof (2001 FEIS, Figure 2-7). The slot-pillar 
system is a variation of room-and-pillar mining. Rather than a regular pattern of rooms and rectangular 
(approximately square) pillars, slot pillars are significantly longer in one direction (2001 FEIS, Figure 
2-8). This design is used when more ground support is needed. Generally, a regular pattern of pillars is 
more efficient than an irregular one, and the size and spacing of support pillars varies depending on local 
ground conditions (Earll et al. 1976). In Alternative V, a combination of room-and-pillar and slot-pillar 
designs would be used. A design layout similar to Revett’s Troy Mine is proposed. Planned pillar 
dimensions with square pillars are 45 feet on a side with 45-foot-wide rooms. In the slot-pillar method, 
30-foot-wide rooms are envisioned with 50-foot-wide pillars (pillar lengths would be significantly longer, 
up to several hundred feet). As described in the Rock Mechanics Data Collection and Subsidence 
Monitoring Plan (Appendix K), baseline rock mechanics data would be collected, rock conditions would 
be monitored, and data would be evaluated and used to refine the mine design to minimize the potential 
for pillar failure and surface subsidence. The use of a regular pattern versus a slot-pillar approach would 
be determined after local ground conditions and rock mechanics data are examined. 

The average depth of the ore body is about 900 feet below the surface and ranges from 0 feet at outcrops 
to about 2,000 feet at St. Paul Peak. To minimize the risk of subsidence, increased hydraulic conductivity 
through fractures, or discharges to surface water in the CMW, RCR would not develop production pillars 
in areas with less than 450 feet of overburden, unless further study supports a lesser value; any reduction 
in this preliminary criterion would require KNF and DEQ approval. A buffer of 1,000 feet around Cliff 
Lake and the north and south ore outcrops, and 100 feet on either side of the Copper Lake Fault, the 
Moran Fault, and other faults as shown on Figure 3-2 would remain unmined until the geotechnical 
conditions and hydrogeology of these areas were better characterized through monitoring and updated 
modeling. RCR could mine closer to these features only after approval of the KNF and DEQ. To ensure 
that the underground mine development adhered to required buffer zone boundaries, RCR would fund and 
facilitate biannual (twice per year) surveys of the underground workings by an independent qualified 
mine surveyor, as described in Appendix K. In the Copper Lake Fault area where ore thicknesses exceed 
100 feet, RCR would leave a large barrier pillar between the fault zone and the active mining area. The 
function of the barrier pillar would be to provide stability in this area of large ore horizon thickness and 
potential poor ground conditions. The dimensions and location of the barrier pillar(s) would be 
determined after assessing local ground conditions. 

In areas where the proposed ore extraction thickness exceeds practical mining limits, RCR would use a 
horizontal pillar (sill pillar) to facilitate extraction over the entire ore height. A sill pillar is a section of 
unmined material left in place between two room-and-pillar mining levels close to one another (Figure 
2-6). On each mining level, RCR would use a minimum 0.8 pillar width-to-height ratio as a preliminary 
numeric criterion (AAI 2014), to be finalized during later design efforts, and subject to KNF and DEQ 
approval. 

Conventional drilling, blasting, rock bolting, and mucking methods would be used underground. Broken 
ore would be processed by an underground crusher and then transported to the surface via conveyor belt 
for further processing. A surface conveyor belt would transport ore from the adit portal to the mill. Up to 
5 days of ore mined during the construction period would be stockpiled at the mill site for processing 
following construction of mill facilities. Waste rock generated underground during the production period 
would be stored in mined-out areas. 

All mobile diesel equipment used in the underground mining process would comply with 40 CFR 89 Tier 
4 emission limits for nonroad diesel engines. The equipment would also use ultralow sulfur diesel fuel, 
with a maximum sulfur content of 15 parts per million (ppm), as required by the Tier 4 rules. 



Modified from Harmin 1982

Room

Figure 2-6.  Example of Room-and-Pillar Mining on Two Levels with a Sill Pillar Between Levels
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As described in Section 2.3.1.3.2, Final Underground Mine Design Process, RCR would update the 
preliminary mine plan for KNF and DEQ approval prior to Phase II. The specifics of this review would 
focus on general design approach, design criteria and methodology, rock mechanics test data (including 
those from the evaluation adit), proposed room-and-pillar sizing and layout, identification of zones of 
rock instability and potential subsidence, and mitigations for these areas. Approval of the mine plan 
would be contingent on demonstrating that the risk to Copper and Cliff lakes and the potential for 
subsidence would be minimized, based on hydrogeologic and applicable engineering analyses. Secondary 
pillar recovery would not be allowed. 

2.3.1.5 Mine Development Schedule 
RCR would develop an underground mine that would produce 10,000 tons of ore per day, or 3.5 million 
tons per year. Ore reserves are estimated to range between 136 and 144 million tons, averaging 1.65 troy 
ounces per ton of silver and 0.68% copper. About 65% to 75% of the ore body would likely be mined, 
with about 25% to 35% remaining as pillars and other structural support. Actual underground conditions 
would govern the amount of ore removed. 

RCR would mine and mill between 88 and 108 million tons of ore, giving the mine an anticipated 
production life of 26 to 30 years and a total project life of 33.5 to 38 years depending on the actual 
amount of ore reserves and ore extraction rate. In Alternative V, the Rock Creek Project development 
schedule would be 1 to 2 years longer than Alternatives II and III because of the additional time needed to 
develop the longer adit (Table 2-2). Based on milling efficiencies at the Troy Mine, RCR anticipates about 
85% of the copper minerals and silver in the mined ore would report to the concentrate, while 15% would 
remain in the tailings. 

Table 2-2. Estimated Project Development Schedule – Alternatives II through V. 
Number of Years 

Project Development Stage 
Alts. II and III Alt. IV Alt. V 

1 1 1.5 to 2 Evaluation Adit 
1.5 2 21 Construction - Mine Production Adits 
1.5 1.52 1.51,2 Construction - Mine Development/Surface Facilities 

Construction 
0.5 0.5 0.5 Start-up/Limited Production 

26 – 30 26 – 30 26 – 30 Production/Operations3 
2 2 2 Closure/Reclamation4 

32.5 – 36.5 33 – 37 33.5 – 38 Total Project Life 
1 Waste rock would be hauled seasonally during mine development (Years 2 through 6). 
2 Includes construction of mill site, wastewater treatment plant, and utilities corridor (Alternatives IV and V) and paste plant 
(Alternative V only). 
3 Duration of mine production would vary depending on the amount of ore extracted, as determined by actual underground 
conditions and final mine design. 
4 Reclamation of tailings facility for Alternatives II through IV may take more than 2 years because of time needed to dewater the 
tailings facility before final reclamation of the surface. 
 

2.3.1.6 Ore Processing and Concentrate Shipment 
The ore processing facility would consist of an underground primary crusher, an aboveground secondary 
crushing plant, concentrator, tailings thickener, drainage sumps, pumps, and slurry and water pipelines. 
An office building, changing rooms and showers, and shop warehouse also would be at the mill site. The 
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ore processing plant would operate 7 days per week and about 354 days per year for a total processing 
capacity of 3.5 million tons per year. 

The milling process involves five major steps: crushing, grinding, flotation, concentrate dewatering, and 
tailings storage. Figure 2-12 of the 2001 FEIS illustrates the general steps used in ore processing. 
Crushing, grinding, and flotation would produce tailings and a single concentrate containing both copper 
and silver. Chemical reagents would be added during the flotation process to separate the ore concentrate 
from the tailings (see Appendix I of the 2001 FEIS for a list of reagents, physical characteristics and 
toxicity of each reagent, the addition points in ore processing, and the estimated annual consumption). 
Some reagents would be disposed with the tailings and a small portion of the flotation reagents used in 
the milling process would remain within the concentrates and tailings after milling. 

In Alternative V, the milling operation was modified to reduce particulate emissions. An underground 
scrubber would be used to control particulate emissions from the underground primary crusher, screens, 
feeders, and coarse ore conveyor transfers. Measures that would be used to control particulate emissions 
during milling are described in RCR’s MAQP (Appendix C; DEQ 2014a) which include a number of 
limitations to minimize air emissions during the mining process, such as limiting ore production to 10,000 
tons per day (tpd) and 3.5 million tons during any rolling 12-month time. Concentrate would be sent from 
the mill to the rail loadout facility as a slurry in a buried 3-inch HDPE-lined steel pipe with leak detection 
sensors. The rail loadout process including concentrate dewatering and storage and railcar loading would 
take place within an enclosed building. About 13 covered rail cars of concentrate per week would be sent 
to an off-site smelter. Reclaimed concentrate water from the loadout would be piped to the paste plant and 
then to the mill for reuse. 

All pipelines would be buried at least 24 inches deep. Burying the pipelines would provide better 
protection from vandalism, eliminate the visible presence of the pipelines, and facilitate concurrent 
reclamation in the pipeline corridor along most of the route between the mill and the paste plant. The 
pipelines would be visible at the four aboveground crossings of Rock Creek, West Fork Rock Creek, and 
Engle Creek. All lines would be encased in a larger steel pipe at creek crossings adjacent to or near bridge 
crossings to guard against the unlikely event of a leak or rupture. 

2.3.1.7 Tailings Deposition 
In Alternative V, water would be removed from the tailings slurry mass sufficient to create a tailings paste 
for deposition into the surface disposal facility. The tailings would be dewatered to paste and no coarse 
(sand-sized) fraction of material would be split from the tailings solids for other uses. A discussion of the 
types of tailings slurry disposal, including paste tailings slurry is presented in Section 2.4.3, Tailings 
Surface Disposal Methods. Paste tailings deposition was selected for Alternative V because it would 
require a smaller embankment, would be more stable, and would reduce the volume of seepage requiring 
management. 

2.3.1.7.1 Facility Design 
Klohn-Crippen Consultants, Ltd. (Klohn-Crippen 1998) conducted an engineering review of the 
feasibility and stability of the Alternative V conceptual paste tailings facility. The technology for 
dewatering tailings slurry to a paste product has advanced since the 2001 FEIS and there is a better 
understanding of the behavior and predictability of paste tailings regarding production, transport, 
deposition, seepage, and stability. The conceptual paste tailings facility design described by Golder 
Associates Ltd. (Golder 1996), and further evaluated by Knight-Piesold (1997), indicated that a stable 
tailings repository constructed of paste could be built at the Rock Creek site. A common component of the 
initial Golder design and the subsequent Knight-Piesold design includes toe buttresses constructed from 
local borrow materials and a compacted paste tailings outer shell. 
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The designs presented by both Golder and Knight-Piesold are based on preliminary laboratory test data 
from a prototype paste product generated from Troy Mine tailings. As described in Appendix K, the 
physical characteristics and strength parameters of the Rock Creek paste product would be confirmed 
prior to Phase II during final design, and the test results could require a change to the final configuration 
of the paste tailings facility. The KNF and DEQ would review and approve the final design as part of 
RCR’s updated Plan of Operations and Operating Permit. The design, construction, operations, and 
closure would conform to the requirements of the MMRA for tailings storage facilities (82-4-301 et seq. 
MCA; specifically 82-4-375 through 82-4-381, MCA). 

As described in Appendix K, the paste production plant design and paste deposition plan would also be 
finalized as part of the final design of the Rock Creek paste tailings facility. In addition, the final paste 
plant and facility design would be reviewed by the PTTAG. The PTTAG would include experts in paste 
tailings processing and paste tailings facility design and operations. PTTAG members could include the 
KNF, DEQ, EPA, Corps, Idaho Department of Water Resources, Idaho Department of Lands, 
Confederated Salish Kootenai Tribe, and Sanders County officials. The review would encompass the 
technical aspects of design, including the short- and long-term stability of the paste tailings facility, as 
presented and discussed in the Final SEIS. If supplemental rock and tailings characterization data and 
geochemical testing show a potential for acid generation not presently anticipated, the review would also 
include consideration of some form of a seepage-inhibiting layer or liner beneath the paste tailings 
facility. The PTTAG would assist in determining what additive, if any, is necessary to mitigate or 
minimize impacts on surface waters and groundwaters. The PTTAG also would advise on the 
development of quality assurance/quality control (QA/QC) protocols. The PTTAG would provide advice 
on whether any environmental impacts associated with final design remain within the scope of impacts 
identified in the 2001 FEIS, and as updated in the Final SEIS. Additional NEPA/MEPA analysis would be 
conducted if the data require substantial changes in the selected alternatives that are relevant to 
environmental concerns or significant new circumstances or information relevant to environmental 
concerns and bearing on the proposed action, as required by 40 CFR 1502.9(c)(1), are identified during 
final design. 

2.3.1.7.2 Tailings Transport 
Tailings would be transported 4.1 miles from the mill to the paste plant as a slurry (30% tailings, 70% 
water) in a 16- to 24-inch dual-walled steel/synthetic pipeline with leakage detection devices. This 
pipeline, the 16-inch reclaimed water return line (which would also be used as the makeup water line), 
and the concentrate pipeline would be buried at least 24 inches. At stream crossings, all utilities and 
pipelines including tailings pipelines would either be placed on bridges that spanned all wetlands and 
waters of the U.S. or bored beneath all wetlands and waters of the U.S. 

2.3.1.7.3 Paste Production 
In general, the tailings would be delivered to the paste plant and dewatered to make a paste tailings. The 
particle size distribution of the raw tailings would have significant bearing on the final physical 
characteristics of the paste. The preliminary laboratory work was performed on a sample of the Troy Mine 
tailings, which were used as a prototype for the Rock Creek tailings. Three bulk samples differing in 
particle size were prepared and tested (Golder 1996). Additional laboratory work, described in Appendix 
K, would be required during final design to confirm the paste characteristics and to assess whether current 
paste processing technology could meet the Rock Creek Project’s paste specifications. 

The paste plant building, about 80 feet by 80 feet by 110 feet high, would be on a slope adjacent to the 
paste tailings facility site. The building would be built into the hillside and painted to help reduce its 
visual impact. Trees and vegetation surrounding the paste plant would be retained or planted to help blend 
the plant site visually with adjacent hillsides. RCR would conduct a site study verified by a visit with the 
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KNF and DEQ before final siting of the plant and access road to select a location that would reduce plant 
visibility and avoid harlequin duck habitat to the extent feasible. 

The paste plant would be designed to receive, dewater, mix, and pump 10,000 tons of tailings per day, 365 
days per year. The paste process schematic is shown in Figures 2-30 and 2-31 of the 2001 FEIS. The 
tailings slurry would be deposited into a tailings surge tank and then fed into two cyclone/separators. The 
cyclone underflow, comprised of the coarser tailings, would be discharged into a coarse tails storage tank 
(25-foot-diameter by 50-foot-high) and could be discharged at a rate of 50 tons per hour (tph). The 
overflow, comprised primarily of finer tailings, would be fed through a distributor box into one or more of 
the four 32-foot-diameter by 60-foot-high paste dewatering tanks. The tailings would be discharged from 
each tank at a rate of 67 tph. The maximum discharge rate could reach 90 tph to allow for maintenance of 
one tank while continuing paste production in the other three tanks. 

Process water for paste production would come from the water discharged from the paste dewatering 
tanks. Process water would be stored in a 30,000-gallon tank; excess water would be pumped back to the 
mill for reuse or discharged from the mill to the wastewater treatment plant for disposal. 

The success of the paste process would depend on the strict control of paste parameters such as moisture 
content. Before implementation of a paste program, RCR would develop and submit for KNF and DEQ 
approval a comprehensive paste plant operations manual. This manual would address plant operations, 
paste parameter tolerances, contingencies for paste not meeting specifications, monitoring of the paste 
production process, and reporting. The PTTAG would provide advice on the development of the QA/QC 
protocols. 

The full plant tailings paste would be produced by combining the fine tailings paste from the dewatering 
tanks, the coarser tailings in the coarse tailings storage tank, and additional process water as needed. 
Supplemental material such as a binder (Portland cement, fly ash, or slag cement) or seed and/or fertilizer 
to facilitate reclamation may be added. The PTTAG would evaluate and make recommendations on the 
need for additives based on geotechnical and geochemical data (see the Geochemical Characterization 
and Monitoring Plan, Phase I Data Evaluation Plan, and the Paste Tailings Facility and Tailings Slurry 
Line Construction and Operations Monitoring Plan in Appendix K for more detail). Any need for cement 
could further be modified over time as a result of continued geochemical testing during mine operation. 
Cement could also be required if the PTTAG determined during final design reviews it was necessary for 
stability purposes. 

A 3-acre contingency tailings slurry feed containment site (tailings contingency pond) would be placed 
near the paste production plant to contain tailings should the paste production plant be totally inoperable 
or in the event of a major failure beyond the control of the plant design (Figure 2-7). This facility would 
be designed using traditional slurry paste tailings facility design methods with a dam or embankment and 
would be lined with low permeability native materials (clay-type soils) and a synthetic liner to control 
seepage. The tailings stored in the tailings contingency pond would be dredged and reintroduced into the 
plant for disposal as a paste after the plant resumes operation. Milling would be discontinued if the paste 
production facility was down or the contingency tailings containment pond was full. 

2.3.1.7.4 Paste Tailings Deposition 
The paste plant design would provide operational flexibility and would avoid duplication in pump 
transport. Positive displacement pumps with a combined design capacity of about 680 dry tph would be 
used in an arrangement that would allow one pump to be shut down for either preventative or 
unscheduled maintenance. The paste would be pumped to the paste delivery system. 

  



Figure 2-7.  Alternative V Paste Tailings Facility
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In the 2001 FEIS, Alternative V included three paste deposition options, named according to the direction 
in which the paste is deposited and the landform is shaped (Figure 2-8). These options are termed Bottom-
Up option (Alternative V-a), Top-Down option (Alternative V-b), and Combined option (Alternative V-c) 
and are based on preliminary designs provided by RCR’s consultant, Knight-Piesold (1997). The Bottom-
Up option was selected as the preferred option in the 2003 ROD because it would provide a more stable 
facility due to the compacted paste tailings outer shell of the embankment that would provide a resisting 
buttress for the remainder of the paste tailings facility upslope. The following description of tailings paste 
deposition is for the Bottom-Up option. The Top-Down and Combined options are described in detail in 
Chapter 2 of the 2001 FEIS and Knight-Piesold (1997). The Geotechnical Engineering section of Chapter 
4 of the 2001 FEIS discloses the analysis of the three paste deposition options. 

The Bottom-Up option would initially involve spigotting paste from the lower elevations and moving the 
spigot point upslope. A series of toe buttresses would be required to assist in containing the paste on the 
downslope sides, improving slope stability, and retaining sediment eroding off the slopes. In the 
conceptual design, the buttresses would reach a height of about 80 feet (elevation of 2,440 feet), and the 
actual height would depend upon engineering behavior of foundation soils, to be analyzed in more detail 
in the final design. The toe buttresses would be in about the same location as the starter dams for the 
Alternatives II, III, and IV paste tailings facilities. The buttresses would be built during initial stages of 
mine development and would consist primarily of about 1,360,000 cy of rockfill. The rockfill would be 
obtained from rock outcrops within the deposit site, borrow areas within the deposit site, and waste rock 
produced from mine adit development (see Table 2-3 for preliminary estimates of materials obtained from 
these sources). 

Table 2-3. Preliminary Volumes of Paste Tailings Facility Toe-Buttress Waste Rock Requirements. 
Source Quantity (cy) 

Rock Outcrops in Paste Tailings Facility Disturbance Area 480,000 
Borrow Areas in Paste Tailings Facility Disturbance Area 130,000 
Mine Waste Rock 750,000 
Total 1,360,000 
 
The paste pipeline would be on the crest of the toe buttress. A low load-bearing crawler crane would be 
used to position the pipe and spigotting would commence. Once a layer or a lift of paste was completed, 
the crane, pipes, and spigot would be relocated farther down the row onto the oldest portion of the 
previous paste layer, or to a new row if the previous one had been completed. A new layer of paste would 
then be spigotted onto the previous layer(s). Although Golder (1996) suggested paste deposit lifts of 3 to 
4 feet, the subsequent Knight-Piesold report (1997) recommended that the lifts be reduced to 1 foot to 
ensure paste tailings facility stability, until actual field construction experience indicated a thicker lift 
could be deposited. Lift thickness would be reevaluated during final design. 

A structural zone of compacted paste would be constructed upslope of the toe buttresses to permit the 
construction of a 3:1 slope. The paste would be spigotted behind the structural zone at its angle of repose. 
The outer slope of the structural zone would crest at an elevation of about 2,680 feet (320) feet high. 
RCR’s final closure plan would incorporate deposition and grading requirements to flatten slopes and 
push the tailings crest back toward Government Mountain and to create a varying topographic surface that 
blends with surrounding landforms. The paste material would be reclaimed on the surface and outer edges 
when final grade was achieved and the timing of reclamation varies somewhat depending upon the option 
used (Section 2.3.1.15, Reclamation). 
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A blanket drain adjacent to the outer slopes and beneath the compacted structural zone would be 
constructed to maintain horizontal drainage beneath the entire footprint of the structural zone (Figure 
2-8). A system of finger drains would be installed beneath the paste tailings facility to maximize recovery 
of seepage of residual process water in the paste and stormwater infiltration through the paste. 
Conceptually, the finger drains would consist of 4-inch-diameter slotted pipe surrounded by a zone of 
crushed rock 10 feet wide and 2 feet thick. The actual location of these finger drains would be determined 
during the final design. Lacustrine material would be removed from a portion of the basin beneath the 
compacted structural zone for structural stability reasons and to allow for installation of the foundation 
blanket drainage and seepage interception system. The lacustrine materials would generally be left intact 
over the remaining tailings facility basin area where paste tailings would be deposited. 

The water collected by the finger and blanket drains would be routed to a seepage collection pond outside 
the main buttresses, which would be separated from the stormwater sediment basin (Figure 2-7), pumped 
back to the paste plant and, if not needed for paste production, returned to the mill for reuse. The 
stormwater sediment basin would be sized to handle the runoff from the active portion of the paste 
tailings facility site during a 100-year/24-hour storm event as specified in MPDES permit MT0030287. 
The pumps associated with the seepage water handling would be sized appropriately for conveyance to 
the paste plant or mill. Seepage water collected in the paste tailings facility underdrain system after mine 
shutdown would be routed to the water treatment plant for treatment. This process would continue until 
the quality and quantity of seepage water would allow flow to surface water without treatment. 

As described in Appendix K, monitoring wells would be installed upgradient, downgradient, and along 
the perimeter of the paste tailings facility. RCR would collect groundwater samples from the monitoring 
well network on a quarterly basis during the Construction, Operation, and Reclamation Phases, as well as 
during temporary facility shutdowns to monitor water quality. If the final approved groundwater quality 
monitoring action levels were reached, RCR would notify the Agencies within 5 working days (proposed 
action levels are listed in Table K-9 (Appendix K). RCR would review the mitigation measures described 
in the Contingency Action Plan and propose to implement one or more of the measures described therein, 
such as pumpback wells, to ensure that groundwater quality concentrations near the paste tailings facility 
would not exceed water quality standards and applicable nondegradation criteria outside of an approved 
mixing zone. 

The paste tailings facility would encompass about 319 acres, but acreage may vary slightly based on the 
final approved design. Based on the conceptual paste tailings facility design by Hydrometrics (2014a), the 
paste tailings would be deposited in horizontal layers behind structural dikes with the deposition 
occurring in three cells. The starter dikes for each of the three cells would be completed during the Phase 
I Construction, and the cells would be progressively filled during the first few years of operations. 
Following Year 3 of operations, tailings would be deposited into each of the cells alternating as 
appropriate. Once the cells merged, the entire facility could be raised as one or could be raised in shorter 
sections of individual cells. Land would be cleared and topsoil salvaged in advance of paste deposition 
(see Section 2.3.1.15, Reclamation for more detail). While a paste tailings facility would require the entire 
footprint of the paste tailings facility to be cleared or disturbed before construction of the facility, 
disturbance would be restricted to the areas/cells where paste was being deposited (Table 2-4). 
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Table 2-4. Summary of Estimated Active versus Reclaimed Areas Over Time for Bottom-Up Paste 
Tailings Facility Construction.  

Year – Phase Active Tailings Surface Area 
(acres)1 

Fully Reclaimed Areas 
(acres)2 

1 – Evaluation 
5 – Construction 
10 – Operations 
15 – Operations 
20 – Operations 
25 – Operations 
30 – Operations 
35 – Operations 
40 – Closure 
45 – Closure 

0 
0 

167 
203 
198 
191 
175 
164 

0 
0 

0 
9 

46 
70 
92 

113 
142 
155 
319 
319 

1 Includes any area of tailings, such as structural fill areas above toe buttress. 
2 Includes any area from which precipitation would not be intercepted, but would flow as stormwater to Miller Gulch or Rock Creek. 
Source: Hydrometrics 2014a. 

2.3.1.8 Stormwater Control 
2.3.1.8.1 Phase I 
Details of the Phase I stormwater control are described in Section 2.3.1.2.3, Stormwater Control. 

2.3.1.8.2 Phase II 
Stormwater diverted from undisturbed lands above and adjacent to the mill site would be conveyed to a 
run-on diversion ditch and berm system to divert uncontaminated stormwater flows around the mill site to 
level spreaders (DEQ 2015c). Stormwater runoff from the exterior fill slopes of the mill site would be 
routed through a perimeter collection ditch and berm system to a stormwater collection pond for 
infiltration or discharge from Outfall 004. As needed, stormwater collected at the Outfall 004 stormwater 
collection pond would be pumped to the mill water pond. A 6.4-acre RHCA at the mill site would be 
protected from stormwater runoff with a native rock/soil berm. Any discharges from Outfall 004 would be 
regulated under MPDES permit MT0030287. The stormwater collection pond would be designed to 
handle a 10-year/24-hour storm event. No discharge would occur from Outfall 004 unless the measured 
precipitation exceeded the 10-year/24-hour storm event, or equivalent amount of snowmelt runoff, in a 
24-hour period. No mine drainage or process wastewater would be discharged from Outfall 004. 

Stormwater collected from the mill pad underdrain system would be routed to a lined underdrain 
collection sump (Figure 2-5) for pumping to the mill water pond, which would contain water to be used 
for processing. Mine water, ore, and process materials at the mill site would be in enclosed structures and 
would not be exposed to stormwater. 

Run-on stormwater diverted from undisturbed lands above and adjacent to the paste tailings facility would 
convey uncontaminated stormwater flows around the tailings facility to level spreaders (DEQ 2015c). The 
paste tailings facility would not retain stormwater like a conventional slurry tailings facility. Precipitation 
falling on the surface of the tailings storage facility would generally either infiltrate or evaporate. 
Precipitation falling on the outer native material or reclaimed slopes of the tailings pile would be collected 
by drainage ditches surrounding the tailings facility and routed to sediment basins surrounding the tailings 
storage facility. Two collection ponds would be constructed at the lower elevations in the paste tailings 
facility site – one to collect stormwater and a separate pond to collect process water, which would come 
from the underdrains installed under the paste tailings facility along with runoff from the active portions 
of the paste tailings facility (Figure 2-7). Stormwater runoff from the soil stockpiles would be directed to 
collection ditches or sediment basins. Water collected in the stormwater collection pond would be pumped 
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to the paste plant and then to the mill reservoir, used to irrigate reclaimed portions of the paste tailings 
facility, or infiltrate, evaporate, or discharge from Outfall 003. Runoff from reclaimed areas of the paste 
tailings facility would be sent to the mill for reuse or would infiltrate, evaporate, or discharge from 
Outfall 003. The stormwater sediment basins would be sized to handle runoff from a 100-year/24-hour 
storm event. No discharge from Outfall 003 is permitted under MPDES permit MT0030287 unless the 
measured precipitation exceeded the 10-year/24-hour storm event, or equivalent amount of snowmelt 
runoff, in a 24-hour period. Any discharges from Outfall 003 would be regulated under MPDES permit 
MT0030287. No mine drainage or process wastewater would be discharged from Outfall 003. 

Process water collected by the underdrains installed under the paste tailings facility, along with any 
stormwater runoff from the surface of the paste tailings facility, would be routed to a lined seepage 
collection pond. Water in the seepage collection pond would be pumped to the paste plant and then to the 
mill to be used as process water. The final design for the stormwater and sediment-control structures at 
the paste tailings facility would be submitted to the KNF and DEQ for approval before construction. 

2.3.1.9 Water Use and Management 
2.3.1.9.1 Use by Mine Phase 
A detailed water balance estimating water use, seepage, and discharges would be submitted annually by 
RCR to the KNF and DEQ (Appendix K). Actual volumes for a number of water balance variables would 
be measured to update previously projected calculations. These include measurements of precipitation; 
evaporation; mine and adit inflow, outflow, and storage; inflow to the paste tailings facility; seepage 
collected by the perimeter recovery system; outflow to the treatment system; and discharge to the Clark 
Fork River. RCR holds two beneficial water use permits for a maximum appropriation of 40 gpm and 
12.5 acre-feet per year. These permits would not be adequate for all of RCR’s water use requirements. 
RCR would have to obtain beneficial water use permits to appropriate water for beneficial uses during all 
phases of the operation. The status of RCR’s water right application is discussed in Section 1.5.4, 
Beneficial Water Use Permit. As a condition of the preliminary determination, the Montana Department 
of Natural Resources and Conservation (DNRC) required installation of flow measuring devices at points 
of diversion specified by the DNRC. 

The KNF and DEQ would require a bond for long-term monitoring and maintenance, and possible long-
term post-closure water treatment to ensure ground and surface water quality would be maintained into 
the future. 

Evaluation Adit Water Management. A conceptual site model illustrating the water balance during the 
Evaluation Phase is provided in Figure 2-9. Additional water may be needed for dust control in the adit. A 
small amount of potable water would also be needed for the lavatory and lunchroom in the shop. 

Water for drilling would initially be hauled to the site and stored in a pond at the evaluation adit site 
(Figure 2-9). A lined pond, with a capacity of about 600,000 gallons, would be constructed on the 
evaluation adit pad to receive collected site runoff and store the hauled water. A barrier would be erected 
around the pond to exclude wildlife. A diversion ditch would be constructed above the portal and soil 
stockpile to divert natural runoff around disturbed areas (Figure 2-4). 

  





!

!

!

T

T

T

T

T

T

T

T

!

East Fork Rock Cre ek

West Fo rk Rock Creek

Bull Rive
r

Cabinet
Gorge
Reservoir

Noxon
Reservoir

Big Cedar Gulch

Ro
ck

Cr
ee

k

East Fork Bull River

150

150A

2741

Evaluation
Adit Portal

Hwy 200

Saint
Paul
Lake

Cliff
Lake

Copper
Lake

Moran
Basin
Lakes

Clark Fork River

Evaluation
Support
Facility

South Ba sin Cre ek

Copper Gulch

Chicago Creek
Mille

r Gulc

h

Unnamed
Tri

bu
tar

y

Un
na

me
d Tri

bu
t a

ry

Un
na

me
dT

rib
ut

ar
y

Snort Creek

150 (Government

Mountain Road)

1022

Orr Creek

Saint Paul
Peak

Rock
Peak

150B

Cabinet
Mountains
Wilderness

Engle Cree
k

No
r th

Ba
sin

Cr
ee

k

Unnamed
Tributary

Unnamed
Tributary

Noxon

2741J

Infiltration Site

See Inset

See Inset

³

! Potable Water Supply Well

Existing Power Line

Road

Highway

Rail Line

Mitigated Mining Limit

Alternative V Major Facilities
Disturbance Area
Cabinet Mountains
Wilderness Boundary

Direction of Water Flow

Untreated Water

Treated Water

Groundwater

Estimated Flow Rate
(gallons per minute)

Figure 2-9.  Alternative V Conceptual Site Model: Facilities and Water Balance Phase I - Evaluation

0 2,000 4,000
Feet

!
Water

Treatment

Ponds

Soil
Stockpile

Infiltration
Site

MW06-1

MW06-3
MW06-2

Excess
Mine  and
Adit Water

!

Soil
Stockpile

600,000-Gallon
Lined Pond

Evaluation
Adit

Portal
Patio

Water needed for initial drilling
would be hauled to the site and
stored in the pond.

Excess
Adit Water

Initial
Drilling
WaterStorm Water

Runoff

Once Constructed, Excess 
Mine and Adit Water would be
Pumped to Sump Located 
~350' in Adit for use as
Main Mine Water

13

30

168

13

Waste Rock
About 178,000 tons of material
would be removed to create the
evaluation adit.  About 88,000 tons
would be mineralized and about 90,000
tons would be barren.  Nonmineralized
zone waste rock material would form 
initial portal patio and mineralized
material would be placed in a stockpile
on top of the patio.



 



Chapter 2 Part II: Alternatives Description 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
2-45 

A pump in the lined pond would provide water for drilling during initial evaluation adit construction. 
Water encountered in the adit during this phase would be pumped to the pond. After the adit advanced 
about 350 feet, an 18-foot by 18-foot by 40-foot (97,000-gallon) mine sump would be excavated to 
function as the evaluation adit water sump. An oil skimmer and pressure filter would be used at this sump 
to remove oils, grease, and suspended solids from the water supply. 

Excess water from the adit sump and pond overflow would be pumped through a temporary 6-inch 
polyethylene pipeline through a biotreatment system and an ion exchange treatment plant for treatment. 
The water would then be discharged in three infiltration ponds totaling 1 acre in the paste tailings facility 
disturbance footprint. When mine development reached the evaluation adit, evaluation adit water would 
be routed through the mine water drainage and collection system described below. Treated discharged 
water would be required to meet groundwater standards and nondegradation criteria, if applicable, at the 
end of the pipe prior to discharge (DEQ 2008). Treated water would be monitored before discharge to the 
infiltration ponds. RCR did not request, and DEQ has not granted, a mixing zone for discharges to the 
Phase I infiltration pond (Hydrometrics 2008; DEQ 2008). 

Groundwater wells would be developed to supply potable water at the adit and support facility sites. If an 
adequate supply cannot be found at the adit site, water would be trucked to the adit site and stored in a 
tank in the shop until a suitable source was found in the adit. Sewage from the shop at the adit and office 
and mine dry at the support facilities would be piped to septic tanks and drain field systems. The design of 
the Phase I sewage and septic systems is described in Appendix H and Appendix I of the Rock Creek 
Evaluation Adit License Application (RCR 2010). 

Mine Construction Water Management. A conceptual site model illustrating the water balance during 
mine construction is provided in Figure 2-10. Water management would be similar to evaluation adit 
water management. Water would be used during adit construction, and excess water would be treated and, 
if approved by DEQ and if RCR obtained a MPDES permit, discharged to the Clark Fork River. 

Mine Operation Requirements. A conceptual site model illustrating the water balance during the mine 
operations is provided in Figure 2-11. Table 2-5 provides water balance detail for the mine production 
period and Figure 2-12 provides a flow diagram of Year 30. During full production, the mill would 
require 3,052 gpm of process water, which would predominantly be from water stored in the mill 
reservoir along with concentrate water return and water in ore due to dust suppression of the ore. Process 
water for the mill would come from reclaimed paste plant water, mine and adit water, tailings thickener 
overflow, treated domestic wastewater, contingency well water as needed, paste tailings facility 
underdrain water, and runoff water from the mill site, paste plant, and paste tailings facility. Process water 
would remain in an essentially closed loop. About 10% of the flow in the process loop may be diverted to 
the wastewater treatment system and fresh water added to the circuit on an ongoing basis to prevent 
buildup of excess constituents in the process water (referred to as “bleed water”). RCR would have to 
demonstrate that the discharge was necessary and could not be eliminated through appropriate treatment 
before discharging any process water from the wastewater treatment system. The amount of mine and adit 
water and available reclaimed water from the paste plant and the dewatering system at the rail loadout 
would vary seasonally. If other water sources were inadequate for mill operational needs, RCR would use 
a makeup water well in the Clark Fork River alluvium adjacent to the discharge pipeline (Figure 2-2) 
capable of supplying full makeup water requirements. A buried 12-inch steel pipeline with an antisiphon 
device would connect the well to the reclaimed water line and convey water to the mill reservoir. 

Groundwater lost from the watershed due to the project would include groundwater inflow to the mine, 
groundwater pumped from the contingency well located near the Clark Fork River, groundwater pumped 
for domestic water use at the facilities, tailings seepage captured by the underdrain system, and runoff 
captured by both the tailings facility and mill site (Table 2-5). Water added back to the watershed would 
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include treated water discharged to the Clark Fork River. The difference between the losses and gains 
would represent the consumptive water use by the project. Based on the water balance presented in Table 
2-5, the annual average consumptive water loss would be 472 gallons per minute during the operational 
phase. Therefore, based on the assumptions used to derive the water balance, it is anticipated that during 
mine operations, the Rock Creek Project would consume 761 acre-feet of water per year. In the DNRC’s 
2016 Technical Report for RCR’s water right application, DNRC indicated that water beneficially used 
for milling at the Rock Creek Project is not returned to the source and, therefore, is considered 100% 
consumptive and is equal to the requested appropriation of 857 acre-feet per year. Consumption of water 
during the Evaluation Phase and Construction Phase would likely be much less than that consumed during 
operations. During the reclamation phase, only a small amount of water would be consumed and the 
majority of any water pumped from the mine would be treated and discharged to the Clark Fork River. 
The mine inflow values are based on the 3D groundwater model, which would be revised based on data 
collected during Phase I. 

During the early Production/Operations period, underground water storage areas would be limited and 
would initially consist primarily of constructed sumps for handling mine water. As the mine was 
developed, additional storage area would become available and would potentially be used to even out 
seasonal fluctuations in mine inflow. Water from mine inflow would be held in or released from storage 
depending on mill makeup water demand, available surface storage, and the available capacity of the 
passive biotreatment system. For example, should a problem develop with the mine water treatment 
system, excess mine water could be stored in the mine for a short time until the problem with the water 
treatment system was corrected. During the wet season, excess mine water would likely be stored 
underground. During the dry season, stored water would be released and directed to the mill reservoir. Up 
to 130 acre-feet of water per year would be stored within the mine during full mine development (DNRC 
2016a). The ore in the storage areas would be mined using conventional methods except that barrier 
pillars would be left in place along either side of the storage area. A plan view and cross-section of the 
potential underground water storage area are provided in Figure 2-13. 

Underground monitoring wells would be installed to monitor seepage to groundwater in any area where 
water would be stored. RCR would be required to maintain a low hydrostatic head for the impounded 
water to minimize seepage losses or line, seal, or grout the underground storage sumps or reservoirs to 
prevent seepage losses. If technically feasible, the underground sumps or reservoirs would be below the 
pre-mining water table to avoid seepage to groundwater. Details of monitoring of the underground storage 
sumps or reservoirs are provided in Appendix K. 

Mine effluent typically would be expected to contain high concentrations of suspended solids at a fairly 
neutral pH and an undetermined concentration of some dissolved metals. This would contribute a 
significant portion of the total metals load in the mine effluent. Initial removal of suspended solids would 
be accomplished using two 100,000-gallon mine sumps to settle out the solids, by adding chemicals to 
flocculate (clump) the particles if necessary, and subsequent filtering. Water would be pumped from the 
mining face to these sumps for the main mine water supply. 
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Table 2-5. Water Balance Summary – Project Annual Average Flows 

 
Evalu-
ation 
Year1 

Con-
struction 

Year 
Production/Operations Year Closure Year 

 2 4 3 8 13 18 23 30 1 6 30 
Mine and Adit Water 

Inflow            
Total Mine and Adit Water 13 97 299 436 436 518 531 479 479 110/75/02 110/75/02 

Subtotal 13 97 299 436 436 518 531 479 479 110/75/02 110/75/02 
Outflow                     

To Water Treatment System 
See 

Footnote 
1 

973 0 0 0 0 0 0 479 110/75/02 110/75/02 

To Groundwater Collection Sumps and 
Storage - - 299 436 436 518 531 479 0 0 0 

Subtotal 0 973 299 436 436 518 531 479 479 110/75/02 110/75/02 
Groundwater Collection Sumps and Storage 

Inflow            
Inflow to Storage - - 299 436 436 518 531 479 0 0 0 

Subtotal     299 436 436 518 531 479 0 0 0 
Outflow                     
Water Retained in Ore (2.5%) to Mill - - 42 42 42 42 42 42 0 0 0 
Mine Water Storage to Mill Reservoir - - 257 394 394 476 489 437 0 0 0 

Subtotal     299 436 436 518 531 479 0 0 0 
Mill 

Inflow            
Water in Ore (2.5% moisture) - - 42 42 42 42 42 42 0 0 0 
Concentrate Water Return - - 11 11 11 11 11 11 0 0 0 
Water from Mill Reservoir - - 2,999 2,999 2,999 2,999 2,999 2,999 0 0 0 

Subtotal     3,052 3,052 3,052 3,052 3,052 3,052 0 0 0 
Outflow                     
Concentrate Slurry (50% moisture) - - 14 14 14 14 14 14 0 0 0 
Water in Mill Tailings (65% moisture) - - 3,038 3,038 3,038 3,038 3,038 3,038 0 0 0 

Subtotal     3,052 3,052 3,052 3,052 3,052 3,052 0 0 0 
Tailings Thickener 

Inflow            
Water in Mill Tailings (65% moisture) - - 3,038 3,038 3,038 3,038 3,038 3,038 0 0 0 

Subtotal     3,038 3,038 3,038 3,038 3,038 3,038 0 0 0 
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Evalu-
ation 
Year1 

Con-
struction 

Year 
Production/Operations Year Closure Year 

 2 4 3 8 13 18 23 30 1 6 30 
Outflow                  
Water in Thickener Tailings (45% 
moisture) - - 1,338 1,338 1,338 1,338 1,338 1,338 0 0 0 

Return to Mill Reservoir (Overflow) - - 1,699 1,699 1,699 1,699 1,699 1,699 0 0 0 
Subtotal     3,038 3,038 3,038 3,038 3,038 3,038 0 0 0 

Mill Reservoir 
Inflow            
Tailings Thickener Overflow - - 1,699 1,699 1,699 1,699 1,699 1,699 0 0 0 
Paste Plant Reclaim - - 869 869 869 869 869 869 0 0 0 
Paste Fill Runoff and Underdrains - - 160 190 202 212 222 225 0 0 0 
Treated Domestic Wastewater - - 15 15 15 15 15 15 0 0 0 
Mill Site Runoff - - 67 67 67 67 67 67 75 0 0 
Mine Water Storage - - 257 394 394 476 489 437 0 0 0 
Makeup Water From Contingency Well - - 235 68 80 0 0 0 0 0 0 

Subtotal     3,304 3,304 3,327 3,339 3,363 3,314 75 0 0 
Outflow                    
To Mill - - 2,999 2,999 2,999 2,999 2,999 2,999 0 0 0 
Mill Reservoir Excess Water - - 0 0 23 35 59 10 75 0 0 
Bleed Water 4 - - 305 305 305 305 305 305 0 0 0 

Subtotal     3,304 3,304 3,327 3,339 3,363 3,314 75 0 0 
Paste Plant 

Inflow            
Water in Thickener Tailings (45% 
moisture) - - 1,338 1,338 1,338 1,338 1,338 1,338 0 0 0 

Subtotal     1,338 1,338 1,338 1,338 1,338 1,338 0 0 0 
Outflow                  
Paste to Paste Fill Area (20% moisture) - - 409 409 409 409 409 409 0 0 0 
Dust Suppression and Irrigation Paste 
Fill Area - - 60 60 60 60 60 60 60 0 0 

Return to Mill Reservoir - - 869 869 869 869 869 869 0 0 0 
Subtotal     1,338 1,338 1,338 1,338 1,338 1,338 0 0 0 

Paste Fill Active Area 
Inflow            
Precipitation - - 326 335 326 305 274 274 274 0 0 
Paste to Paste Fill Area (20% moisture) - - 409 409 409 409 409 409 0 0 0 
Dust Suppression from Paste Plant* - - 46 42 39 35 31 31 31 0 0 

Subtotal     781 786 774 749 714 714 305 0 0 
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Evalu-
ation 
Year1 

Con-
struction 

Year 
Production/Operations Year Closure Year 

 2 4 3 8 13 18 23 30 1 6 30 
Outflow                     
Sublimation - - 15 20 21 20 19 17 17 0 0 
Evapotranspiration - - 155 194 196 190 177 159 159 0 0 
Recharge to Tailings - - 75 98 100 98 91 82 82 0 0 
Seepage to Underdrains (returned to 
Mill Reservoir during production years) - - 63 74 75 74 71 66 41 0 0 

Runoff (returned to Mill Reservoir 
during production years) - - 53 61 60 57 53 47 47 0 0 

Seepage to Groundwater - - 37 49 50 49 46 41 41 0 0 
Water Retained in Paste (19% moisture) - - 384 384 384 384 384 384 0 0 0 

Subtotal     707 781 786 774 749 714 305 0 0 
Paste Fill Reclaimed and Partially Reclaimed Area 

Inflow            
Total Precipitation - - 59 100 139 176 218 259 259 534 534 
From Paste Plant Dust Control and 
Irrigation5 - - 11 14 18 21 25 29 29 0 0 

Subtotal     70 115 157 197 243 289 289 534 534 
Outflow                     
Sublimation - - 4 6 9 11 13 16 16 33 33 
Evapotranspiration - - 30 52 72 91 113 135 135 278 278 
Recharge to Tailings6 - - 12 20 28 35 44 52 52 53 53 
Seepage to Underdrains (returned to 
Mill Reservoir) - - 6 10 14 18 22 26 26     

Runoff (returned to Mill Reservoir 
during production years)7 - - 24 36 48 59 72 86 86     

Seepage to Underdrains (directed to 
water treatment) - - - - - - - - - 27 27 

Runoff to Natural Channel - - - - - - - - - 170 170 
Seepage to Groundwater - - 6 10 14 18 22 26 26 27 27 

Subtotal     70 115 157 197 243 289 289 534 534 
Concentrate Load-Out Facility 

Inflow            
Concentrate Slurry (50% moisture) - - 14 14 14 14 14 14 0 0 0 

Subtotal     14 14 14 14 14 14 0 0 0 
Outflow                  
Water in Concentrate - - 3 3 3 3 3 3 0 0 0 
Concentrate Return Water - - 11 11 11 11 11 11 0 0 0 

Subtotal     14 14 14 14 14 14 0 0 0 
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Evalu-
ation 
Year1 

Con-
struction 

Year 
Production/Operations Year Closure Year 

 2 4 3 8 13 18 23 30 1 6 30 
Domestic Water 

Inflow            

To Evaluation Support Facilities 
See 

Footnote 
1 

- - - - - - - - - - 

To Mill Site Support Facilities - - 15 15 15 15 15 15 15 0 0 
Subtotal     15 15 15 15 15 15 15 0 0 

Outflow                  
Treated Wastewater to Sewage Disposal 
During Phase I - - - - - - - -       

Treated Wastewater to Mill Reservoir - - 15 15 15 15 15 15 15 0 0 
Subtotal     15 15 15 15 15 15 15 0 0 

Wastewater Treatment Plant 
Inflow            
Mill Reservoir Excess Water - - 0 0 23 35 59 10 75 0 0 

Mine and Adit Water 
See 

Footnote 
1 

973 0 0 0 0 0 0 419 110/75/02 110/75/02 

Bleed Water 4 - - 305 305 305 305 305 305 0 0 0 
Paste Fill Underdrains - - - - - - - - 67 27 27 
Mill Site Runoff - - - - - - - - 75 0 0 
Domestic Wastewater - - - - - - - - 15 0 0 

Subtotal 0 973 305 305 328 340 364 315 651 137/102/272 137/102/272 
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Evalu-
ation 
Year1 

Con-
struction 

Year 
Production/Operations Year Closure Year 

 2 4 3 8 13 18 23 30 1 6 30 
Outflow                     

To Infiltration Ponds 
See 

Footnote 
1 

973 - - - - - - - - - 

To Clark Fork River - - 305 305 328 340 364 315 651 137/102/272 137/102/272 
Subtotal 0 973 305 305 328 340 364 315 651 137/102/272 137/102/272 

Water balance from Hydrometrics (2014b) and modified by the KNF. Mine inflow values from Hydrometrics (2014c). Values for other categories based on Hydrometrics (1997). 
All values in units of gpm and rounded to nearest whole number. Subtotal differences of 1 due to rounding. Values represent annual averages. 
- = not applicable. 
During closure period, paste underdrain seepage and mine and adit water would be sent to wastewater treatment plant until water quality standards are met. 
Water balance assumes all precipitation at the mill site would be captured as runoff due to the majority of the mill site being comprised of roofs or paved areas. 
1 The following information is from the Rock Creek Evaluation Adit License Application (RCR 2010). A lined 600,000-gallon pond would be constructed at the evaluation adit to hold site runoff water, 
hauled water, and adit water. The water would be used for initial drilling of the adit, which is estimated to require 30 gpm. After the adit advanced 350 feet, a sump would be created to store water for 
continued drilling of the adit. Any excess water in the sump or pond would be sent to the temporary water treatment system via a pipeline. Potable water for the evaluation adit facilities would be stored 
in a tank in the shop. Potable water would be either from a well(s) drilled at the adit, if potable water was found, or would be hauled to the site and stored in the tank. Sewage from the adit facilities 
would be treated with a conventional septic tank and drainfield system at the evaluation adit site. Water sent to the water treatment system would be discharged to infiltration ponds located in the future 
paste tailings facility site. 
2 The KNF and DEQ considered three mine closure options, which are assumed to occur after the first closure year: 1) no adit plugs, which would allow drainage of mine and adit inflows from the mine 
and adits; 2) plugs near the intersection of the adits and mine void, which would allow drainage from the adits only; and 3) plugs near the intersection of the adits and mine void and along the adits, 
including at the entrances, which would result in no surface drainage. For closure scenarios 1 and 2, mine drainage would be collected and pumped to the wastewater treatment plant until it met the 
MPDES permitted effluent limits. At the time drainage meets MPDES permitted effluent limits, it would no longer be treated and would be allowed to flow into the East Fork Rock Creek. The final 
closure plan would be completed as mine closure approached and would be based on monitoring data and other information gained during mine operation regarding rock stability, bedrock and ore 
geochemistry, mine seepage rates, updated 3D groundwater modeling, and other hydrologic data. The first number represents the amount of drainage from closure scenario 1, the second number from 
closure scenario 2, and the third from closure scenario 3. For numerical representation of this, it is assumed that MPDES would not be met and mine water and tailings underdrain water collected under 
the different closure scenarios are treated at the wastewater treatment plant prior to discharge. 
3 During construction, it is likely that most of the 97 gpm would be used to drill the conveyor and service adits, as well as being used for other construction purposes. If additional water was needed, it 
would likely be hauled in. Any excess water would be treated at the water treatment system and discharged to the infiltration ponds. 
4 Bleed water is sent to the treatment system under the assumption that 10% mill circuit water would be bled and replaced with fresh water. 
5 In post-closure, dust control water would come from the mine and not the paste plant. 
6 Recharge to tailings from Schafer (2014) and used to calculate seepage to underdrain and groundwater but not included in total for reclaimed area. 
7 Post-closure runoff directed to natural channel after revegetation established Year P30+4. 
  





T

T

T

T

T

T

T

T

!

East Fork Rock Cre ek

Rock
Lake

Bull Rive
r

East
Fork Bull River

Cabinet
Gorge
Reservoir

Noxon
Reservoir

Big Cedar Gulch

Ro
ck

Cr
ee

k

East Fork Bull River

150

150A

Evaluation
Adit Portal

Mill
Site

Paste
Tailings
Facility

Wastewater
Treatment

Plant - Phase II

Adits

Saint
Paul
Lake

Cliff
Lake

Copper
Lake

Moran
Basin
Lakes

Diffuser at
Discharge

Outfall

Clark Fork River

Hwy 200

S outh Basi n Cre ek

Copper Gulch

Chicago Creek
Mille

r Gulc

h

West Fork Rock Creek
2741

Unnamed
Tri

bu
tar

y

Un
na

me
d Tri

bu
ta r

y

Un
na

me
dT

ri b
ut

ar
y

Snort Creek

1022

Orr Creek

Saint Paul
Peak

Rock
Peak

Cabinet
Mountains
Wilderness

Engle Cree
k

150 (Government

Mountain Road)

Switchyard

No
rth

Ba
sin

Cr
ee

k

Unnamed
Tributary

Unnamed
Tributary

Noxon

2741J

See Inset

See Inset

³

Existing Power Line
Road
Highway
Rail Line
Mitigated Mining Limit
Alternative V Major Facilities
Disturbance Area
Cabinet Mountains
Wilderness Boundary

Direction of Water Flow
Untreated Water
Treated Water
Groundwater
Estimated Flow Rate
(gallons per minute)

Figure 2-10.  Alternative V Conceptual Site Model: Facilities and Water Balance Phase II - Construction

0 2,000 4,000
Feet

Mine and
Adit Water
to Mill Site

Excess Water to
Treatment Facility

Treated Water to Outfall or
Infiltration Ponds
(Dependent on timing
of construction)

Evaluation
Adit

Soil
Stockpile

600,000-Gallon
Lined Pond

Portal
Patio

Stormwater
Runoff

Evaluation Adit Water to Mill Site for
Initial Drilling Water as Needed

Initial
Drilling
Water

Temporary
Waste Rock

Stockpile
Mill

Service
Adit

Conveyor
Adit

Ore
Site

OfficeMill Water
Pond

Thickener

Stormwater
Collection

Pond

Crusher

Underdrain
Collection

Sump

Shop

Soil
Stockpile

Storm Water Above
Mill Site Diverted
Around Site

Waste Rock
About 1,000,000 tons of waste rock
would be produced to create the
mine adit. The nonmineralized zone
waste rock would be used to create
the mill site with remaining waste
rock used as foundation material
at the paste tailings facility site.

97

168

97



 



¨

T

T

T

T

T

T

T

T

!

!

Bull Rive
r

East
Fork Bull River

Cabinet
Gorge
Reservoir

Noxon
Reservoir

Big Cedar Gulch

Ro
ck

Cr
ee

k

East Fork Bull River

150

150A

150

Mill
Site

Paste
Tailings
Facility

Wastewater
Treatment

Plant - Phase II

Adits

Saint
Paul
Lake

Cliff
Lake

Copper
Lake

Moran
Basin
Lakes

Diffuser at
Discharge

Outfall

Clark Fork River

Hwy 200

South Ba si nCre ek

Copper Gulch

Chicago Creek
Mille

r Gulc
h

Un
na

me
d

Tr
ibu

tar
y

West Fo rk Rock Creek
2741

Unnamed
Tri

bu
tar

y

Un
na

me
d Tri b

ut
ar

y

Un
na

me
dT

ri b
ut

ar
y

Snort
Creek

Ventilation
Adit

Hwy 56

1022

Orr Creek

Saint Paul
Peak

Rock
Peak

Cabinet
Mountains
Wilderness

150 (Government

Mountain Road)

Engle Cree
k

East Fork Rock Cre ek

Switchyard

Rail
Loadout

Contingency Well

N o
rth

Ba
sin

Cr
ee

k

Unnamed
Tributary

Unnamed
Tributary

Noxon

Reclaimed
Evaluation
Adit Portal

2741J

See Inset

³

! Contingency Well
Existing Power Line
Road
Highway
Rail Line
Mitigated Mining Limit
Alternative V Major Facilities
Disturbance Area
Cabinet Mountains
Wilderness Boundary

Direction of Water Flow
Untreated Water
Treated Water
Groundwater
Estimated Flow Rate
(gallons per minute)

Figure 2-11.  Alternative V Conceptual Site Model: Facilities and Water Balance Phase II - Operations

0 2,000 4,000
Feet

Soil
Stockpile

Paste
Plant

Tailings
Contingency

Pond

Soil
Stockpile

Lined Seepage
Collection Pond

Paste Tailings
Facility

Water
Treatment

Facility
Stormwater

Collection Pond

Mill Water Bleed to
Treatment Facility

Dust Suppression and
Irrigation Water

Treated Water
to Outfall

305

315

Underdrain Seepage
Water to Pond

Seepage from
Tailings to
Groundwater

67
60

869

Paste
Water 409

1,338

Tailings Slurry Water
from Tailings Thickener
to Paste Plant

Flow Rates Based on Final Year (30)
of Water Management Plan
(Hydrometrics 2014b)

Mill Site Runoff
to Mill Reservoir

67

149

Mill Reservoir
Excess Water to
Treatment Facility

66

Seepage and Runoff
to Mill Reservoir

225

Reclaim to
Mill Reservoir

Mine Storage to
Mill Reservoir

437

10

Concentrate
Return Water

Concentrate
Loadout

11

14



 



14 gpm
42 gpm

42 gpm 437 gpm

3 gpm

11 gpm
0 gpm

67 gpm

1699 gpm

10 gpm305 gpm

869 gpm

15 gpm

15 gpm

60 gpm

225 gpm

29 gpm 31 gpm

259 gpm  
274 gpm

151 gpm 176 gpm

112 gpm 113 gpm

384 gpm

41 gpm 26 gpm

15 gpm

409 gpm

479 gpm 479 gpm

 2999 gpm3038 gpm

1338 gpm

315 gpm

CONCENTRATE
LOADOUT

GROUNDWATER

WATER IN
CONCENTRATE 

MINE

MAKE UP WELL

TAILINGS
THICKENER

PASTE PLANT

GROUNDWATER GROUNDWATER

MILL

GROUNDWATER
COLLECTION SUMPS

AND STORAGE

OFFICE

TAILINGS
RECLAIMED

AREA 

TAILINGS
ACTIVE AREA 

MILL RESERVOIR

SEWAGE
TREATMENT

FACILITY

POTABLE
WELL 

MILL  SITE
RUNOFF

PRECIPITATION
PRECIPITATION

EVAPOTRANSPIRATION
AND SUBLIMATION

EVAPOTRANSPIRATION
AND SUBLIMATION

TAILINGS
RUNOFF &

UNDER
DRAIN

DUST
SUPPRESSION

WASTEWATER
TREATMENT

PLANT

DISCHARGE
TO CLARK FORK

RETAINED IN
TAILINGS

WATER IN ORE

Figure 2-12. Alternative V Conceptual Site Model: Water Balance Year 30 Flow Diagram



Barrier Pillar

Barrier Pillar

Pillar
(typical)

Full Filling Partial Filling Pump
Station

Drive

Extraction Ratio:  75%
Mining Height:  20 ft.

Grade:  Approximately 10%

Pillar Height:  20 ft.
Pillar Width:  45 ft.

Pump

Mined Areas

Pillar (typ.)

Water Level

NOTE:
Pump would be located as shown to
allow fine particle settling time in sump.

Not to Scale

SOURCE:  Water Management Plan, Hydrometrics, Inc., 1997

Figure 2-13.  Underground Water Storage Schematic



Chapter 2 Part II: Alternatives Description 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
2-59 

Water originating from the mill site also would be collected and routed to a drainage sump at the mill site 
and then to the mill reservoir for use as process water. Reclaimed water from the paste plant and the 
concentrate dewaterer at the rail loadout would be returned to the mill reservoir and mill, respectively, for 
reuse. Water filters and an oil skimmer would be located in the mill reservoir to remove suspended solids 
and oil and grease from the water supply. Filter backwash would be sent to the tailings thickener. Filtered 
water from mine and mill sumps in excess of the requirements for mine development and mill makeup 
water would flow through a buried 12-inch polyethylene pipeline to the wastewater treatment plant before 
discharging to the Clark Fork River. 

Wastewater would not be discharged to the Clark Fork River unless approved by the DEQ. If approved by 
the DEQ, the wastewater would be treated and discharged to the Clark Fork River. Treated discharge 
would be required to meet MPDES permitted effluent limits. 

Segregation of water in the mine and underground workings would be considered in the later stages of 
active mining. Such segregation could potentially reduce the volume of water requiring treatment before 
discharge. Segregation would be accomplished by separating groundwater inflow from nonactive mining 
areas and conveying this water in a separate pipeline to the wastewater treatment plant. Water from 
nonactive mining areas would be lower in suspended solids, heavy metals, ammonia, and nitrate than 
water from the active mining area. This water may not require treatment before discharge or may only 
require partial treatment to meet MPDES permitted effluent limits. 

Mine Closure Requirements. A conceptual site model illustrating the water balance during mine closure 
is provided in Figure 2-14. Water treatment would be similar to the Operations Phase and mine and adit 
water along with water from the paste fill underdrains would continue to be collected and treated until it 
met the MPDES permitted effluent limits without treatment. Sections 2.3.1.14, Adit Closure and 2.3.1.15, 
Reclamation discuss adit closure and reclamation in greater detail. 

2.3.1.9.2 General Wastewater Treatment 
Mine drainage prior to treatment typically is expected to contain high concentrations of suspended solids 
at a neutral pH and some dissolved metals similar to the Troy Mine. This would contribute a significant 
portion of the total metals load to mine drainage. Initial removal of suspended solids would be 
accomplished using large mine sumps to settle out the solids, by adding chemicals to flocculate (clump) 
the particles if necessary, and subsequent filtering. Water would be pumped from the mining face to these 
sumps for the main mine water supply. 

Phase I wastewater treatment is described in Section 2.3.1.2, Evaluation Adit. Phase I work would allow 
the collection of additional information about the geologic, hydrologic, and geochemical systems of the 
deposit, and use this information to complete a detailed final design and determine the needed capacity 
for the Phase II wastewater treatment systems. In Phase II, two wastewater treatment systems designed 
primarily for nitrate removal are currently envisioned to be installed: an anoxic (low oxygen content) 
semipassive biotreatment system and a RO treatment system. However, when engineering designs were 
begun, another technology or an improvement in current technology might better fit the needs of the 
project. 

A diagram of the general biotreatment wastewater process is shown on Figure 2-15. Figure 2-16 displays 
the proposed general layout of the water treatment facilities. At the final design stage, modifications to the 
treatment system may be made depending on a number of factors, including the actual discharge water 
characteristics, the final MPDES permitted effluent limits, and the technology available at the time. Any 
modified wastewater treatment system would have to comply with MPDES permitted effluent limits. If 
during final design modifications were identified that were relevant to environmental concerns or 
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constituted significant new circumstances or information relevant to environmental concerns and bearing 
on the proposed action, NEPA/MEPA analysis would be conducted, as required by 40 CFR 1502.9(c)(1). 

Mine water would flow through a buried pipeline to the wastewater treatment plant. Sedimentation tanks 
(clarifiers) would remove a high percentage of suspended solids in the discharge water (at least 95%). The 
sludge from the clarifiers would be taken to the paste plant and incorporated into the tailings paste for 
deposition. Water leaving the clarifiers would also flow through sand filters for final suspended solids 
removal (80% of the remaining fraction). The partially treated water would then be directed to one or both 
of the water treatment systems depending on system capacity, amount of flow, and other variable 
conditions. 

Anoxic Biotreatment System. The semipassive biological system for treating mine water may consist of 
one or more anoxic biotreatment cells containing gravel-packed, attached-growth denitrification reactors. 

After biological treatment for nitrate removal, the effluent would flow to an aeration pond with a 12-hour 
minimum residence time before reaching the final monitoring point and before discharging to the Clark 
Fork River. If the effluent did not meet MPDES permitted effluent limits, it would be returned to the 
treatment facility for further treatment. 

Reverse Osmosis Water Treatment. RO is envisioned as the second water treatment system instead of 
ion exchange, which was proposed in Alternative II. The RO system is less complex, requires less 
operator attention, generates a smaller waste stream, and has no added chemicals. In addition, RO 
technology has been proven capable of removing dissolved pollutants, such as nitrate, from water in many 
large-capacity wastewater treatment facilities throughout the world. Because the reject water or waste 
stream could not be easily disposed of at the Rock Creek Project site, the RO system, if selected during 
final design, would operate at a high recovery rate to minimize waste volume. 

The RO system may be the primary wastewater treatment system used during early stages of mine 
operation in Phase II. The modular nature of RO would allow simple installation of additional RO units if 
RO was still required for the treatment of 100% of the mine wastewater in later years of mine operation. 
After the biotreatment system became fully operational, the RO system would primarily be used during 
biotreatment system upsets or maintenance. RO also may be used as a polishing step if needed. During 
such an event, a portion of the biotreatment system effluent would be treated with RO so that the 
recombined effluent from both systems met the MPDES permitted effluent limits. 

Only minimal quantities of brine (liquid waste from the RO process containing elevated levels of nitrate, 
nitrite, ammonia, metals, and other ions) would be generated if biotreatment became the primary 
treatment system, with occasional use of RO. The generated waste brine, about 10% of system inflow 
when RO treatment was required, would either be stored and gradually blended back into the biotreatment 
treatment system or crystallized/evaporated. The waste brine would not be classified as hazardous waste. 
The brine or crystallized solid would not be ignitable, corrosive, or reactive and it would be nontoxic 
based on EPA’s Toxicity Characteristic Leaching Procedure (TCLP) criteria (Hydrometrics 1997). Waste 
brine concentrations would decrease in direct proportion to nitrogen removal efficiencies in biotreatment. 
A crystallizer/evaporator would be installed on-site to treat any RO brine generated. The product would 
be a solid that could be disposed as a regulated waste in an approved landfill such as those in Missoula, 
Kalispell, and Spokane, or used by fertilizer companies in western Montana, Idaho, eastern Washington, 
and Canada. 
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After wastewater was treated by settling, filtration, and the wastewater treatment systems, treated water 
would be discharged to the Clark Fork River from a permitted outfall and engineered in-stream diffuser 
downstream from Noxon Reservoir. The purpose of the diffuser would be to distribute treated water 
though a perforated steel pipe to allow more mixing with river water. The in-stream diffuser also would 
reduce discharge velocities. The diffuser would be fixed at the bank on concrete thrust blocks and 
surrounded by cobble riprap to provide shoreline protection. The diffuser would lie in the river channel, 
perpendicular to the flow of the river. The perforations of the diffuser system would be designed to reduce 
the discharge velocity to less than 2 feet per second, and allow mixing to occur across a broad cross-
sectional profile of the river. The diffuser would be about 750 feet above the confluence of the river and 
Rock Creek and would run the entire width of the river. Before installation, a design study would be 
performed to reevaluate streamflow conditions and streambed characteristics at the selected outfall 
location. The diffuser design would be finalized after the study was complete, and an appropriate method 
of anchoring would be selected. If the diffuser were relocated from the proposed location, the KNF and 
DEQ would determine the impacts of the discharge on the river and if the MPDES permitted effluent 
limits needed to be adjusted. 

2.3.1.9.3 Sewage Treatment 
A sewage treatment facility would be incorporated into the mill complex design. This facility would 
contain the standard aeration tank with activated sludge, a settling tank with a sludge return to the aeration 
tank, and a chlorine contact chamber. Treated effluent from the contact chamber would be directed to the 
mill reservoir, and sludge would be disposed of at an approved off-site facility. 

2.3.1.10 Transportation 
2.3.1.10.1 Phase I 
Access to the evaluation adit would be via NFS road #150, NFS road #2741, and a short spur road, NFS 
road #2741J (Figure 2-1). NFS road #2741J would be closed to the public until the evaluation adit portal 
pad was reclaimed. An easement through RCR claims would be maintained for public access to the 
Chicago Peak Trail. 

Improvements to existing NFS road #2741 would include a minimum road width of 14 feet, improved or 
added road turnouts about every 1,000 to 1,500 feet, and reconditioning of the road surface for year-round 
use and maintenance. Two new culverts would be installed on NFS road #2741 at current stream ford 
locations; open bottom arch culverts may be used at these locations, if practical, to minimize stream 
impacts. Minor amounts of clearing may be necessary for turnouts and snowplowing. The short spur road 
would require a 14-foot-wide surface to accommodate equipment. This work would be done in 
consultation with the KNF. Design of evaluation adit access road improvements was completed by RCR, 
in consultation with the Forest Service, and is described in detail in Appendix Q of the Rock Creek 
Evaluation Adit License Application (RCR 2010). 

Because of the yearlong schedule for evaluation adit construction, it would be necessary to plow snow on 
NFS road #2741 for one winter. Snowplowing for a portion of NFS road #150 would occur over the mine 
life. Sidecasting of snow or soil would be avoided and sidecasting of road material would be prohibited 
on road segments within or abutting RHCAs. 

Inland Native Fish Strategy (INFS) guideline RF-2 requires the development and implementation of a 
Road Management Plan (RMP). The Transportation Monitoring and Mitigation Plan for Phase I is 
described in Appendix L of the Rock Creek Evaluation Adit License Application (RCR 2010). 



Chapter 2 Part II: Alternatives Description 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
2-66 

2.3.1.10.2 Phase II 
Prior to Phase II, a segment of NFS road #150 would be realigned and paved from Montana Highway 200 
about 0.23 mile west of NFS road #1022 (McKay Creek Road) to just north of the confluence of Engle 
and Rock creeks. The intersection of NFS road #150 and Montana Highway 200 would be relocated to 
meet applicable MDT siting requirements. Due to improvements made since 2001 at the intersection of 
NFS road #1022 and Montana Highway 200, a tie road between NFS road #1022 to the new NFS road 
#150 would not be needed. From Montana Highway 200, the new segment would run west and north 
through NFS land and RCR land, connecting to an old existing road heading east, if final siting proved 
the old road to be suitable. This existing road would be upgraded and paved and a new segment 
constructed to connect to existing NFS road #150 approximately 0.25 mile above the confluence of Rock 
and Engle creeks. The first 1.36 miles of NFS road #150 are under Sanders County jurisdiction; therefore, 
the realignment of NFS road #150 would need to be approved by Sanders County officials. 

One new bridge would be constructed where the realigned NFS road #150 would cross Engle Creek. The 
new bridge would be built in compliance with the 2015 KFP INFS direction and aligned nearly 
perpendicular to the stream. Construction of realigned NFS road #150 close to Rock Creek and the new 
bridge would be conducted between August 1 and March 31. Prior to mine operations, two existing 
bridges over Rock Creek would be reconstructed – one upstream of the confluence with Engle Creek and 
one near the mill site. Reconstructed bridges over Rock Creek would be realigned nearly perpendicular to 
the stream. Culverts would be replaced where NFS road #150 crosses Big Cedar, Orr, and West Fork 
Rock creeks. Construction activities would take place only during periods of low flow and dry weather to 
minimize impacts on the stream and harlequin ducks. 

After the realigned segment of NFS road #150 was built, the existing segment of NFS road #150 from just 
west of the Rock Creek crossing to Government Mountain Road would become NFS road #150B, and 
would be gated at both ends and restricted to mine-related traffic. During construction, RCR would time 
its road closure schedule for NFS road #150 to accommodate essential local access needs. NFS road 
#150B from the junction with realigned NFS road #150 to the paste tailings facility would be upgraded as 
a gravel road and used only for pipeline maintenance after mine production begins. All roads used during 
mine operation between the mill, mine, paste plant, wastewater treatment plant, highway, and rail loadout 
facility would be paved or graveled (Table 2-6; Figure 2-1). NFS road #150 below the mill would have 
minimum width shoulders to provide structural support to the driving lane, but would not be conducive to 
parking along the road. No turnouts would be provided along NFS road #150 below the mill to minimize 
stopping along the road. NFS road #150 from the mill site to the junction of NFS road #2741 would be 
graveled. 
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Table 2-6. Summary of Roads to be Used in Alternative V. 

Road Section Type Length 
(mi) 

Width of 
Road 

Surface 
(ft) 

Access 

NFS road #150 Montana Highway 200 to mill site Paved, 
recon-

structed 
and 

existing 

5.04  24  Open 

NFS road #150 Mill site to NFS road #2741 Gravel, 
existing 

2.7  14  Open 

NFS road #2741 NFS road #2741 to evaluation adit 
portal spur road NFS road #2741J 

Gravel, 
existing 

4.45  14  Open only when there is no 
snow, plowed during Year 1, 
but no public parking/ 
turnarounds available during 
winter 

NFS road #150B From NFS road #150 to east side of 
paste tailings facility 

Gravel, 
existing 

1.09 24  Locked gates/RCR pipeline 
maintenance access only 

NFS road #150B From east side of paste tailings 
facility to Government Mountain 
Road 

Paved, 
existing 
and new 

1.10 14  RCR and supply traffic only 

NFS road #150 Government Mountain Road from 
NFS road #150B to rail loadout 
access road 

Gravel, 
existing 

0.51 24  Open, county road 

Access Road Government Mountain Road to rail 
loadout 

Gravel, 
new 

0.06 14 RCR and supply traffic only 

Access Road North from NFS road #150B along 
west side of paste tailings facility 

Gravel, 
existing 

0.52 10  RCR maintenance only 

Access Road From NFS road #150 to mill site Paved, 
new 

0.03 10  RCR and supply traffic only  

Access Road From Montana Highway 200 to 
existing railroad right-of-way 

Gravel, 
new 

0.51 10  RCR pipeline maintenance 
only 

Access Road NFS road #150B to paste plant, 
existing 

Paved 0.28 14  RCR and supply traffic only 

 
The service road (NFS road #150B) around the outer edge of the paste tailings facility from the paste 
plant to Government Mountain Road would be paved and a short stretch of maintenance road along the 
west side of the paste tailings facility would be graveled. NFS road #150B from the junction with NFS 
road #150 to the paste plant would be used only for pipeline maintenance after mine production begins. 

A new 10-foot-wide gravel maintenance road would be constructed along the discharge water pipeline 
from the realigned NFS road #150 to Montana Highway 200. From Montana Highway 200 to the existing 
railroad right-of-way, an existing single-lane road would be upgraded to a 10-foot-wide gravel 
maintenance road along the discharge water pipeline. 

Additional gravel roads or maintenance trails would be required to provide access to the utility corridor 
where it does not follow NFS road #150. RCR would be responsible for maintaining these mining-related 
roads and trails. Maintenance of NFS road #150 would be RCR’s responsibility, unless additional use by 
the Forest Service or other interests warranted a cost-share agreement. 

All road improvements, realignments, or modifications, including stream crossings, would be constructed 
in compliance with KFP’s INFS standards and all new or improved bridges or culverts would be built to 
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accommodate a 100-year flood event. An unaltered vegetation buffer would be left between Rock Creek 
and the road and utility corridors where possible to protect bull trout habitat. The existing culvert on the 
West Fork Rock Creek above the last bridge on NFS road #150 has been identified as a barrier to fish 
migration; RCR would improve or replace this culvert as determined in consultation with the Forest 
Service. To reduce the risk of vehicles and their contents from reaching Rock Creek in the event of an 
accident, barriers would be installed at the two new bridges on Rock Creek and the culvert on West Fork 
Rock Creek. Other culvert improvements or replacements may be necessary and would be determined 
during final road design. Some repairs to the existing bridge over Rock Creek near the junction of NFS 
road #150B and #150 may be necessary to provide safe crossings for trucks hauling waste rock to the 
paste tailings facility site during mine development. If this bridge deteriorated during mine operation and 
the Forest Service determined it was unsafe, RCR would remove it. 

A portion of NFS road #150B may be removed and reclaimed after the paste tailings facility was 
reclaimed and the paste plant decommissioned, removed, and reclaimed. The KNF would determine the 
need for closure, reclamation, or modification of NFS roads used by RCR during mine operation to gravel 
or dirt roads at mine closure. The post-mining treatment of roads would depend on forestland uses, 
needed road densities, and KNF’s ability to maintain paved roads versus gravel or dirt roads. Road 
closures are described in the Threatened and Endangered Species Mitigation Plan for Alternative V in the 
2006 BO in Appendix E and in Section 2.3.1.16, Monitoring and Mitigation Plans. 

Prior to Phase II construction, RCR would develop for KNF and DEQ approval and implement a RMP for 
Phase II (called a traffic management plan in the 2001 FEIS) to minimize effects on RHCAs, reduce total 
average daily traffic (ADT) to the mill site, and mitigate impacts on harlequin ducks as well as grizzly 
bears. The plan would address all phases of mine-related traffic. Mine-related construction traffic would 
be limited to 30 roundtrips per month on NFS road #150B between April 1 and July 31, and would be 
unlimited from August 1 to March 31. The plan would describe how mine-related construction traffic 
would be monitored between April 1 and July 31 and how effectiveness of road access changes associated 
with grizzly bear mitigation would be monitored. A travel lane would be maintained for traffic on NFS 
road #150 during road construction and reconstruction. 

The plan would also describe how emergency medical access to the mill and mine sites would be 
provided and how reasonable access for private landowners to their property and public access to NFS 
lands would be maintained. The plan would include provisions for busing employees during mine 
construction and operation between the wastewater treatment plant area and the mill and mine. Mine 
construction workers would be bused from the support facilities site until NFS road #150 was relocated 
and a parking lot at the wastewater treatment plant was constructed. The parking lot at the wastewater 
treatment plant would be capable of handling the parking needs of the largest shift plus visitors to the 
mine, estimated at 150 to 175 vehicles (Figure 2-16). Busing employees would then continue from this 
location and would reduce the mine construction- and operation-related traffic to primarily supply 
vehicles, mine management vehicles, and two or three buses twice per shift, including the administrative 
workers’ shift. A small parking lot for six to eight vehicles would be required at the paste plant for 
operator and mine management vehicles and supply deliveries. 

In addition, the plan would describe for all new or reconstructed roads used for the mine the following: 

• Criteria that govern road operation, maintenance, and management 
• Requirements for pre-, during-, and post-storm inspections and maintenance 
• Regulation of traffic during wet periods to minimize erosion and sediment delivery and 

accomplish other objectives 
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• Implementation and effectiveness monitoring plans for road stability, drainage, and erosion 
control 

• Mitigation plans for road failures 
 
The plan would incorporate safety signing such as “Caution Truck Traffic” signs at several locations 
between Montana Highway 200 and the mill site on NFS road #150 where sight distance was limited. 
Other appropriate wording could be used as approved in the RMP. The plan would describe management 
of road surface materials during plowing, such as snow and ice. Sidecasting of snow mixed with soil 
would be avoided. Sidecasting of road material would be prohibited on road segments within or abutting 
RHCAs. RCR would install or fund the installation of signage where sidecasting would be avoided. 

2.3.1.11 Utilities 
2.3.1.11.1 Power Supply 
Phase I. Power would be supplied to the evaluation adit through a 13.8-kV three-phase power line 
beginning in the vicinity of the adit support facilities near Montana Highway 200. The 13.8-kV power 
line to the adit site would be buried in the same trench as the water line in the existing NFS road prism. 
The line would be a standard insulated shielded underground cable. The power line and pipeline would 
cross Rock Creek in two locations, where they would be bored under stream channels, attached to existing 
bridge structures, or placed on trestles above the stream. At the adit site, the line would be stepped down 
from 13.8 kV to 480 volts in a transformer near the portal (Figure 2-4). From the transformer location, 
electrical power would be supplied to the office, shop, and underground as needed. During Phase I, a 300-
kW backup generator would provide power when line power was not available. The backup generator 
would not operate more than 100 hours per year, unless approved by the KNF due to unavoidable 
circumstances encountered, and the engine would conform to 40 CFR 89 emission limits for Tier 4 
engines between 130 kW and 560 kW manufactured after 2011. Aboveground fuel tanks would be near 
the shop building at the adit site. 

Phase II. RCR would construct 5.3 miles of 230-kV electric power line with 61-foot-high wooden utility 
poles, dark porcelain or polymer insulators, and nonspecular conductors to reduce contrast within a 100-
foot ROW. From Montana Highway 200, the power line would parallel new NFS road #150 until it 
intersected existing NFS road #150. It would continue parallel to NFS road #150 to the mill site except 
for a short cross-country segment above the confluence of the east and west forks of Rock Creek. RCR 
would construct the new switchyard adjacent to the existing Noxon/Libby 230-kV line near Montana 
Highway 200 in a dedicated power line ROW. 

Two new substations would involve clearing a 100-foot by 100-foot area and fencing it (Figure 2-1). The 
substation at the mill site would distribute electricity through lower voltage lines to equipment within the 
mill site, adit, and mine. The substation near the Phase II water treatment plant would distribute electricity 
to that area. RCR would be responsible for paying all construction costs for the substations. 

A local distribution line along Government Mountain Road would supply power to the rail loadout 
facility. Annual power consumption is estimated at 95 million kW-hours, with a peak demand of 13,300 
kW. No power provider has been selected for supplying the mine’s estimated annual consumption of 95 
million kW-hours. 

2.3.1.11.2 Pipelines 
Phase I. Excess water from the evaluation adit and the stormwater containment pond overflow would be 
pumped through a temporary 6-inch polyethylene pipeline to a temporary wastewater treatment system 
located at the support facilities site near the proposed paste tailings facility footprint. To minimize 
vegetation clearing and erosion on the steep hillside near the evaluation adit, the temporary mine water 
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discharge pipeline between the evaluation adit and the wastewater treatment system would be buried in 
the existing road prism (Figure 2-1). The pipelines would be bored under stream channels, attached to 
existing bridge structures, or placed on trestles above the stream at the two Rock Creek crossings. Treated 
water would be conveyed through a temporary buried HDPE pipeline and discharged to infiltration ponds 
within the paste tailings facility footprint. Phase I pipelines are described in detail in the Rock Creek 
Evaluation Adit License Application (RCR 2010), specifically Section 2.0, Operating Plan and Appendix 
J, Discharge Pipeline and Water Treatment Plant for the RC Resources, Inc. Rock Creek Evaluation Adit 
Support Facilities Site Plan. Spill prevention measures for Phase I are provided in Appendix R, Spill 
Plan, of the Rock Creek Evaluation Adit License Application (RCR 2010). 

Phase II. All utility lines would be within a single corridor along NFS road #150 and would include a 
tailings slurry pipeline, ore concentrate pipeline, mine discharge pipeline, return water pipeline, and 
power line (discussed in Section 2.3.1.11, Utilities). The pipelines would split into two corridors at the 
junction of NFS roads #150 and #150B. The tailings slurry pipeline, concentrate pipeline, and return 
water line would follow or parallel the NFS road #150B road alignment to the paste plant. The 
concentrate pipeline and return water line would continue along NFS road #150B and a short stretch of 
the Government Mountain Road to the rail loadout facility. The mine water discharge line and a return 
reclaimed water line would follow the new NFS road #150 alignment to the wastewater treatment plant 
and the discharge line would continue to the discharge outfall in the Clark Fork River and connect, if 
needed, with the contingency makeup water well adjacent to the river (Figure 2-2). See Table 2-7 for 
information on the size and type of pipe proposed for use. 

All pipelines would be buried at least 24 inches deep. Burying the pipelines would help reduce vandalism, 
eliminate the visible presence of the pipelines, and facilitate concurrent reclamation in the pipeline 
corridor along most of the route between the mill and the paste plant. The design of the six Phase II 
pipeline stream crossings at Rock Creek (2 crossings), Engle Creek, Big Cedar Creek, Orr Creek, and 
West Fork Rock Creek would be determined at final design. The pipelines would be visible at any 
aboveground crossings. All lines would be encased in a larger steel pipe at creek crossings adjacent to or 
near bridge crossings to guard against the unlikely event of a leak or rupture. A Pipeline Spill Monitoring, 
Maintenance, and Repair Plan is provided in Appendix K. 

2.3.1.11.3 Utility Corridor Right-of-Way Clearing 
RCR would use the following measures to reduce right-of way clearing and help produce a feathered, 
more natural-appearing edge of timber along the utility and road corridor. These measures would be 
applied to appropriate segments of the corridor during final design: 

• Retaining nonhazardous trees and brush on the right-of-way 
• Cutting trees at ground level to reduce visibility of stumps 
• Disposing of felled material with the least possible impact on remaining vegetation 
• Selective clearing of timber adjacent to the corridor to soften the edge between cleared and 

uncleared areas 
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Table 2-7. Summary of Phase II Pipeline Information for Alternative V. 

Pipeline Location Size Type 
Leak 

Detection 
System 

Maintenance and 
Monitoring 
Measures 

Tailings slurry 
pipeline 

Mill to paste plant 16 to 24 
inches1 

Steel/synthetic 
dual-walled pipe 
with leak 
detection 

Pressure 
Interstitial Fluid 
Alarm 

Quarterly 
Inspections/ 
Tightness Testing 

Reclaimed water 
return pipeline 

Paste plant to mill 16 inches Dual-walled pipe 
with leak 
detection2 

Pressure 
Interstitial Fluid 
Alarm 

Annual Inspections/ 
Tightness Testing 

Mine water discharge 
pipeline/makeup 
water pipeline3 

Mine to wastewater 
treatment plant to Clark 
Fork River diffuser 

12 to 14 
inches 

Single-walled 
pipe with leak 
detection 

Pressure 
Flow Meters 

Annual Inspections/ 
Tightness Testing 

Mine segregation 
water pipeline (option 
for later 
development) 

Mine to wastewater 
treatment plant 

10 inches Dual-walled pipe Pressure 
Interstitial Fluid 
Alarm 

Annual Inspections/ 
Tightness Testing 

Concentrate pipeline Mill to rail loadout 
facility 

3 inches Dual-walled pipe 
with leak 
detection2 

Pressure 
Interstitial Fluid 
Alarm 

Annual Inspections/ 
Tightness Testing 

Concentrate return 
water line 

Rail siding to paste plant 2 inches Dual-walled pipe 
with leak 
detection2 

Pressure 
Flow Meters 

Annual Inspections/ 
Tightness Testing 

Stormwater return 
pipeline 

Paste tailings facility site 
stormwater sediment 
basin to paste plant 

6 inches Dual-walled pipe 
with leak 
detection 

Pressure 
Flow Meters 

Annual Inspections/ 
Tightness Testing 

1 The final pipeline diameter would be determined upon final engineering design. 
2 The dual-walled pipe specifications would be determined upon final engineering design. 
3 A contingency makeup water well site has been identified near the Clark Fork River in the event that insufficient mine water is available. In this 
event, makeup water would use the discharge pipeline. 
Source: Hydrometrics 1997. 

2.3.1.12 Erosion and Sediment Control 
Wind and water erosion-control measures are described in detail in the 1989 Plan of Operations 
(ASARCO 1989), Appendix J of the Rock Creek Evaluation Adit License Application (RCR 2010), and 
the MAQP Application for the Rock Creek Project (Bison Engineering (Bison) 2014) and these general 
measures, which are summarized below, would be used throughout the Rock Creek Project and would 
involve 1) mechanical practices to minimize fugitive dust, 2) grading to reduce erosion potential, 3) 
soil-handling techniques to enhance stability, 4) hydrologic systems to control runoff and sedimentation, 
and 5) revegetation practices to provide a stabilizing cover. Sediment and runoff from all disturbed areas 
would be minimized using BMPs developed in accordance with the Forest Service’s National Best 
Management Practices for Water Quality Management on National Forest System Lands (USFS 2012a) 
and Forest Service soil and water conservation practices. Those measures that would be used specifically 
during Phases I and II are also summarized below and described in detail in Section 3.0 and Appendix J of 
the Rock Creek Evaluation Adit License Application (RCR 2010). 

2.3.1.12.1 Fugitive Dust Control 
RCR would develop and implement a Fugitive Dust Control Plan that would include, at a minimum, 
specific elements described in the final Air Quality Permit (Appendix C; DEQ 2014a) and in Table 5-4 of 
the MAQP Application for the Rock Creek Project (Bison 2014). The Fugitive Dust Control Plan would 
be submitted to and reviewed and approved by the KNF and DEQ prior to construction of the evaluation 
adit and the mine. During the Construction and Operations Phases of the Rock Creek Project, the 
following procedures would be used to control emissions affecting air quality: 

• The main access road (NFS road #150) to the mill facilities would be paved. 
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• All unpaved roads would be watered or a dust palliative used as needed to reduce fugitive 
dust. 

• Waste rock, soil, and other dust-forming debris would be promptly removed from roads. 
• Vehicle speeds would be restricted on haul roads to reduce the amount of fugitive dust. 
• Revegetation, mulching, and stabilization of road cut-and-fill areas would occur in the first 

appropriate season after construction. 
• Revegetation of other disturbed soils would occur in the first appropriate season after 

disturbance. 
• Vehicular traffic would be restricted to established roads. 
• The area of land disturbance would be minimized. 
• Dust generated at loading and transfer points would be restricted with dust collection 

systems. 
• Emissions from ore processing would be restricted with water sprays or dust collection 

systems. 
• Heavily used haul and access roads would be chemically stabilized with nontoxic soil cement 

or dust palliatives mixed into the upper 1 to 2 inches of road surfaces as necessary. Process 
water would not be used for dust suppression on roads or at the mill site unless RCR could 
demonstrate that it would not reach a navigable water. 

• A covered conveyor system would be used to minimize emissions. 
• Blowing tailings would be controlled using a sprinkler system and, if necessary, through 

chemical stabilization. 
• Proper maintenance would be performed to minimize gaseous emissions from internal 

combustion engines. 
 

For the paste tailings facility, the Fugitive Dust Control Plan would include cell configurations, a general 
sprinkler arrangement, and a narrative description of the tailings facility operation, including tonnage 
rates, initial area, and plans related to how the tailings facility operation might change over the mine life. 

2.3.1.12.2 Site Grading 
Erosion potential would be minimized using the following measures: 

• Rills and gullies would be stabilized and revegetated. 
• Slopes would be visually inspected periodically throughout the operation to detect early signs 

of impending slope failure. 
• Road grades would be designed to disrupt natural drainage patterns as little as possible. 
• Surface drainage from unpaved roads would be routed to ensure that sediment was filtered or 

settled out before delivery to streams. 
• The overall slope of the tailings dam face would be 3:1. 
• Erosion bars or drive-through dips would be constructed on unpaved roads. 
• Equipment would work along contours where possible to minimize creation of channels. 

When work on slopes must be perpendicular to contours, crawler tracking or dragging would 
be used to reduce the channeling effects of grading. 

• Snow would be removed according to Forest Service guidelines, as described in Section 
2.3.1.10, Transportation. 
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2.3.1.12.3 Soil-Handling Techniques 
The following activities would be conducted to reduce potential erosion: 

• Soil salvage would occur incrementally (when feasible) with disturbances to minimize the 
area exposed at any given time. This would reduce the length of time soil remains stockpiled 
and reduce wind and water erosion associated with soil salvage. 

• Soil stockpiles would be located and designed to minimize wind and water erosion. 
Stockpiles would be located away from drainages on the gentlest slopes available. Stockpiles 
would be designed with 2.5:1 sideslopes and would be revegetated for stabilization. 

• RCR would direct-haul (taking directly from the excavated site to a reclamation site) soil 
whenever feasible. 
 

2.3.1.12.4 Hydrologic Measures 
The following steps would be taken to control runoff and sedimentation: 

• Drainage and diversion systems would be constructed at all disturbance sites to control runoff 
and sedimentation during all phases of the project. These systems would include diversion of 
off-site runoff waters and containment of runoff and sediment from disturbed areas. 

• A sediment containment system downstream of disturbed areas would minimize 
sedimentation in natural drainages in the area. 

• Naturally occurring runoff from undisturbed hillsides above the evaluation adit, mill, and 
paste tailings facility sites would be diverted around the site. 

• All water originating from the evaluation adit site during Phase I operations would be routed 
to the lined pond at the evaluation adit portal. Excess water from the evaluation adit would be 
pumped through a pipeline to a wastewater treatment system at the support facilities site near 
the proposed paste tailings facility area. Treated water would be discharged to infiltration 
ponds within the paste tailings facility footprint. 

• Water originating from the mill site underdrain system would be collected and routed to an 
underdrain collection sump for use as make-up water at the mill. 

• Windrows of woody debris or logs would be placed parallel to slope contours below long fill 
slopes. 

• ROW clearing would be minimized to reduce the total area susceptible to erosion. 
• Numerous sediment-control and reduction measures would be utilized for NFS and other 

roads used to access project components, such as rolling dips, ditches, gravel or rock check 
dams, culverts, silt fencing, wattles, sediment catch basins, rock riprap, and hydro-seeding. 
 

Measures that would be implemented to control runoff and sedimentation are described in detail in 
Section 2.3.1.16, Monitoring and Mitigation Plans and RCR’s Revised Water Management Plan 
(Hydrometrics 1997), and for Phase I, RCR’s Storm Water Permit application MT0031763. BMPs to 
reduce sediment and control runoff would also be included in the permit to discharge stormwater during 
Phase II that RCR would be required to obtain. 

2.3.1.12.5 Revegetation Practices 
The following practices would be used during the Operations Phase to provide a permanent stabilizing 
plant cover: 
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• Rapidly developing and sod-forming plant species would be included in the seed mixture to 
provide rapid stabilization. 

• Revegetation would occur in the first appropriate season after soil redistribution. 
• Mulch (or tackifiers on hydromulched areas) would be applied to aid in erosion control and 

moisture retention. 
• Revegetated areas would be protected from disturbance by banning traffic until vegetation 

establishes. 
• Interim revegetation would be used to stabilize disturbed areas. 
• Concurrent topsoiling and reclamation would allow the portion of the top and outer slopes of 

the paste tailings facility that had achieved final grade to be reclaimed while the next segment 
was constructed. Final reclamation would occur on an annual basis unless specified otherwise 
by the KNF and DEQ. 

• Shrubs would be planted on road cut-and-fill slopes if necessary to reduce erosion. 
• Seedbed preparation and seeding activities would be conducted on the contour on all slopes. 

Slopes less than 33% would be drill seeded. Rocky areas and slopes exceeding 33% would be 
broadcast seeded. 
 

The Revegetation Plan is described in detail in Appendix J of this SEIS. A vegetation management plan 
(VMP) would be developed by RCR and approved by the KNF and DEQ to minimize disturbance during 
clearing and construction and to maximize revegetation success on all cut-and-fill slopes and reclaimed 
road segments. Prior to construction, all road and facilities would be staked in the field for agency review 
and approval. Agency hydrologists/soil scientists would also identify any additional site-specific BMPs 
that were needed. 

2.3.1.12.6 Phase I and II Soil and Erosion Control Plan 
The Soil and Erosion Control Plan for Phase I is described in detail in Section 3.0 and Appendix J of the 
Rock Creek Evaluation Adit License Application (RCR 2010). During Phase I, stored soil would be tested 
before respreading to identify any deficiencies or limitations in soil physical and chemical properties that 
may be affecting plant growth. Appropriate fertilizer, liming, organic matter, and other amendments 
would be determined and added as necessary. 

To reduce erosion and sedimentation during the life of the operation, disturbances would be vegetatively 
stabilized immediately after construction. Noxious weed seed-free straw mulch may be applied and 
anchored on slopes of 3:1 or less at a rate of 1.5 tons per acre. On steeper slopes, cellulose fiber 
hydromulch may be applied at a rate of 2,000 pounds per acre (slopes >3:1 but <2:1) or 3,000 pounds per 
acre (slopes 2:1 or greater). Except in rocky substrates, geotextile fabric may be applied per the 
manufacturer’s recommendations on selected sites as needed. Woody debris may be respread on waste 
rock portal pad slopes and road fill slopes to provide microsites for plant establishment, minimize erosion, 
and mitigate visual impacts. 

For all of the proposed pipelines, erosion-control BMPs consisting of the installing silt fences across 
drainages downstream of disturbance areas, using diversion ditches and berms, topsoil stripping and 
stockpiling, and revegetating those areas would help manage stormwater erosion and minimize sediment 
movement related to trenching for pipeline burial. Once the reclamation grasses have established, no other 
permanent BMPs would be necessary and the silt fence would be removed. Silt fencing would be installed 
downgradient of any disturbance in the drainageways adjacent to the highway or railroad associated with 
work pads constructed for horizontal boring of the pipeline. During construction (and to remain following 
completion of the crossings), gravel or hay-bale check dams would be installed in the drainage (borrow) 
ditches adjacent to the highway and railroad to control runoff from the work pads. 
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Erosion monitoring would be conducted at the evaluation adit site, waste rock portal pad, and access 
roads to identify areas where slumps, rills, gullies, and sheetwash are occurring. Any identified erosion 
problems would be immediately corrected. Routine long-term maintenance monitoring would be 
conducted during spring and fall after heavy storm events. 

During Phase II, soils would be tested for fertilizer needs and macronutrient content. Tailings and waste 
rock would be sampled for constraints to revegetation including texture, coarse fragment content, and pH. 
Structural measures would be taken to minimize erosion and sedimentation. 

All reclaimed areas would be inspected for erosion in spring and fall until they become stabilized. 
Evidence of erosion would be repaired and reseeded. An approved monitoring schedule would be 
developed for the paste tailings facility during final design. 

After final reclamation, revegetated areas would be protected for 2 years, where necessary, from vehicle 
and livestock use. Wildlife damage control would be attempted. A noxious weed management plan would 
be developed in accordance with the Sanders County Weed Control District and, where applicable, with 
Forest Service guidelines. No post-operational treatments (except nitrogen fertilizer, if appropriate) would 
be implemented other than normal forest practices. 

2.3.1.13 Employment 
Development of the evaluation adit would take about 18 to 24 months. Mine development would take 
place over a longer period than projected in the other alternatives, and peak employment levels would be 
lower. The increased length of the evaluation adit would require more time for its construction than the 
evaluation adit in the other alternatives. 

Work on the evaluation adit would start with 16 RCR employees in the first quarter (RCR 2010) and 
increase to a maximum of 80 workers (USFS 2013a). Phase I would include an additional 4 employees 
associated with wildlife work (USFS 2013a). Mine construction could begin after the Phase II approval 
process described in Section 2.3.1.3.3, Phase II Approval Process was completed. A period of inactivity 
between the two phases could last months or years. 

Direct mine employment during Phase II Construction would be about 73 RCR employees annually, with 
an additional 4 jobs attributable to wildlife mitigation work (USFS 2013a). The remaining 155 direct jobs 
would be associated with contracted construction work. Employment would be highest during the second 
year of the Construction Phase (Year 4 of the Rock Creek Project) when the majority of the construction 
work would likely occur. It is expected that the contractor would use a 7-day workweek with more than 
one shift per day. 

As contract construction ended, the RCR workforce would be expanded to an estimated 180 workers and 
would continue to increase to an estimated 344 permanent full-time workers, including 4 employees 
associated with wildlife work, about 2 years later as the mine reached full production (USFS 2013a). The 
Rock Creek Project would operate 24 hours per day, 7 days per week, and 354 days per year. The Rock 
Creek Project would have an expected operating life of up to 30 years. At the end of production, there 
would be a 2-year shutdown and reclamation period, employing 35 workers. Limited employment would 
continue as long as water treatment was necessary. Because the available labor force initially would not 
have all of the skills needed to develop and operate the mine, RCR would conduct an intensive training 
program. 
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2.3.1.14 Adit Closure 
The evaluation adit would be plugged with waste rock or reinforced concrete at mine closure. If RCR did 
not pursue Phase II activities (mining) after completing Phase I, excavated material stockpiled at the 
evaluation adit site would be backfilled in the evaluation adit, the portal area and the patio surface 
reclaimed. 

If Phase II were completed, closure of the main access adits would depend on the impacts, if any, 
occurring or anticipated to occur on water resources surrounding the mine as a result of the Rock Creek 
Mine operations and closure. RCR would use one of three mine closure options: 

1) Mine adits would be closed at the portal with nonmineralized waste rock to prevent access. An 
estimated 110 gpm (Hydrometrics 2014c) of mine water would drain freely from the adit portals. Mine 
drainage would continue to be pumped to the wastewater treatment plant until it met the MPDES 
permitted effluent limits without treatment. If the drainage met MPDES permitted effluent limits without 
treatment, it would flow without treatment into the East Fork Rock Creek. 

2) The mine adits would be plugged with reinforced concrete near the intersection of the adits and the 
mine void and the mine allowed to flood above this location. The adits would be closed at the portal with 
nonmineralized waste rock to prevent access. An estimated 75 gpm (Hydrometrics 2014c) of inflow from 
adits below the plug would drain from the portal. Drainage from the portals would be handled in the same 
way as in Option 1. 

3) The mine adits would be plugged at the intersection of the adits and the mine void, at the adit 
entrances, and at several places along the adits and the mine would be allowed to flood above the plugs. 
This would allow the recovering hydraulic head to more closely resemble the premining head distribution 
(water table), without placing the full head within the adits on single plugs at the mouths of each adit. No 
water would drain from the mine. 

Regardless of which plugging option is selected, RCR would install appropriate seals to minimize or 
eliminate air circulation within the mine void. The intent of this provision is to reduce or minimize 
ongoing oxidation of minerals exposed within the mine void. Barriers or plugs would be designed to 
allow water to drain from the mine (if that option is selected), but would prevent air circulation. 

RCR would develop and submit to the KNF and DEQ for approval during Phase II Construction a 
preliminary closure plan, including the two preliminary mine adit closure plans for the options described 
above: one for closure option 1 and one for closure options 2 and 3. The plans would be in sufficient 
detail to allow development of a reclamation bond and would address the potential for surface subsidence 
along the adit. The preliminary mine adit closure plan for closure option 1 would include a description of 
long-term maintenance of the pumping equipment and adit closure mechanisms in the event the KNF and 
DEQ determined that water would not meet MPDES permitted effluent limits and must be treated and 
discharged to the Clark Fork River. The final closure plan would be completed as mine closure 
approached and would be based on monitoring data and other information gained during mine operation 
regarding rock stability, bedrock and ore geochemistry, mine seepage rates, updated 3D groundwater 
modeling, and other hydrologic data. Appendix K describes monitoring data that would be collected 
during the various phases of the Rock Creek Project. 

Until additional data were obtained during Phase I and during Phase II Operations, the KNF and DEQ 
have determined that the initial mine closure plan would be to pump and treat the mine water in 
perpetuity. As described in Section 2.3.1.9, Water Use and Management, the KNF and DEQ would 
require a bond for perpetual water treatment for the mine operation. If the KNF and DEQ decide at a later 
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date to change the initial closure plan, such as plugging the mine adits at mine closure so that no water 
would drain from the mine, the change would require additional MEPA/NEPA analysis. 

If constructed, the wilderness air-intake ventilation adit would be reclaimed. RCR would develop a final 
plan to reclaim the air-intake ventilation adit within the CMW to its premining appearance and 
configuration following mine closure. The air-intake ventilation adit closure plan would be finalized and 
submitted to the KNF and DEQ for review and approval before mine closure. The grate and fan would be 
removed internally and the adit would be sealed with a minimum 12-inch-thick bulkhead. The bulkhead 
would be constructed from within the adit using reinforced concrete. Equipment removal and plugging 
would be conducted primarily from inside the adit. Rock from adjacent areas and/or waste rock treated 
with oxidizing compounds would be used for the surface closure to replicate natural conditions and 
appearances. RCR would investigate the potential for creating bat habitat at both the evaluation and air-
intake ventilation adits. Depending upon the results of the study, the KNF and DEQ may require 
modification to adit closure plans to accommodate bats. 

2.3.1.15 Reclamation 
Alternative V reclamation is described on pages 2-137 through 2-143 of the 2001 FEIS. RCR would be 
required to submit an updated detailed reclamation plan for all mine facilities that would be submitted for 
KNF and DEQ review and approval before mine construction. Short-term reclamation objectives are to 
stabilize disturbed areas and prevent air and water pollution. The long-term reclamation objective is to 
establish a post-operational environment compatible with existing land uses and consistent with the 2015 
KFP. Specific reclamation objectives include: 

• Permanent protection for air, surface water, and groundwater resources 
• Protection of public health and safety by removing potential hazards 
• Maintenance of public access through the Rock Creek Study area 
• Restoration of wildlife habitat 
• Design of a land configuration compatible with the watershed 
• Reestablishment of an aesthetic environment allowing for visual quality and recreational 

opportunities 
• Reestablishment of post-operation biological resources suitable for supporting vegetative 

cover appropriate to the area 
 

To accomplish these objectives in Alternative V, RCR would implement interim and post-mine 
stabilization of most disturbed areas, follow measures described under Section 2.3.1.12, Erosion and 
Sediment Control and, after mining, reclaim all disturbed areas by recontouring and redistributing soil, 
and revegetating. Specific measures are described below. 

If after 5 years from initiating construction of the evaluation adit, or after 5 years of any cessation of mine 
development or operation, the remaining Alternative V activities have not proceeded for reasons other 
than litigation, the KNF would consult with RCR, DEQ, FWP, EPA, USFWS, tribal representatives, and 
other interested agencies on interim or final reclamation plans to be implemented as outlined below, and 
the timeframes for implementation. 

2.3.1.15.1 Post-Mining Topography 
Phase I. Post-mining topography for Phase I is described in detail in Section 3.0 of the Rock Creek 
Evaluation Adit License Application (RCR 2010). The portal patio would be backsloped at 2% with the 
fill slope remaining at the angle of repose. The edges of the fill slope face would be graded to blend with 
the surrounding topography. If necessary to meet visual quality objectives, waste rock surfaces that 
remain exposed after reclamation would be treated with oxidizing compounds to blend them with adjacent 
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talus (Reynolds 1995). The ephemeral unnamed tributary of the West Fork Rock Creek located along the 
east end of the portal patio would be maintained to connect drainage areas above and below the portal 
patio. If after consideration of the information collected during Phase I it is decided that the mine would 
not proceed, the ore stockpile would be backfilled into the adit. 

Phase II. RCR would develop plans to shape slopes of the mill site and mine portal areas to more closely 
resemble the surrounding landscape. A portion of these activities would be achieved during construction 
of the mill site. The mill pad face would be reclaimed immediately after construction. The remainder of 
the work would be done during the Reclamation Phase and would involve regrading and shaping flat 
surfaces to blend with the adjacent landscape. Additional fill would be used as necessary to create smooth 
transitions between human-made and natural landforms. If necessary to meet visual quality objectives, 
rock surfaces that remained exposed after reclamation would be treated with oxidizing compounds to 
blend with the adjacent talus. Post-mining topography of the mill site is shown in Figure 2-17. 

RCR would be required to submit more detailed design and regrading plans for all mine facilities for KNF 
and DEQ approval in conjunction with the final design of the paste tailings facility. Landform design for 
the paste tailings facility would incorporate topographic features from the surrounding area to help meet 
reclamation goals and Forest Service visual standards. The plans’ objectives would be reclaimed sites that 
decrease landform and vegetation differences between mine facilities and surrounding natural landscapes. 

The diversion structures above the reclaimed paste tailings facility would remain as permanent stream 
channels to route runoff around the reclaimed tailings facility. All mechanical facilities associated with the 
paste tailings facility would be removed. The remaining surface disturbances (e.g., runoff control ditches, 
seepage capture and stormwater pond, facility pads, soil stockpile sites, emergency dump ponds, and 
internal and perimeter access roads) would be returned to approximate original contours. To address 
erosion and disturbance requirements of MMRA (82-4-336 (9), MCA) the paste tailings facility would be 
covered with 2 feet of soil at closure. The post-mining topography of the paste tailings facility is shown in 
Figure 2-18. 

Final reclamation of portions of mine facilities, such as outer slopes of the mill site pad and completed 
portions of the paste tailings facility, would be done as early as possible to assist in decreasing the visual 
impact of the Rock Creek Project. Toe buttresses and paste layers creating the deposit surfaces and the 
compacted paste zone would be designed to minimize straight horizontal crests, long linear contours, and 
uniformly sloping surfaces; however, stability requirements would have precedence. Contours of 
reclaimed surfaces, including those on the top surface of the deposit, would mimic those of surrounding 
topography. Both regrading and selective placement of the paste during deposition would be used to 
create topographic pockets, swales, ridges, and surface water drainages. Rocky soils, and possibly cement 
additive, would be used in steepened drainageways to create naturalized swales and help blend the 
reclaimed facility into the surrounding landscape. 

2.3.1.15.2 Post-Mining Solid Waste Disposal and Adit Closure 
Phase I. Evaluation adit support facilities structures, other than buildings, would be removed once the 
mill site was operational. It is estimated that the support facilities would be used through exploration and 
the first 3 to 4 years of mine construction and operation. This site would either be recontoured to 
approximate original contours or otherwise be developed for facilities associated with the operation of the 
paste tailings facility. Buildings at the evaluation adit support facility on private land would remain and 
would be used as a commercial/industrial facility following mine closure. Monitoring wells would be 
plugged and abandoned according to ARM 36.21.810 once monitoring was no longer required. Once the 
pipeline was no longer needed, it would be abandoned and reclaimed by removing all surface expressions 
(e.g., pipe, pipe connections, air release valves, and manholes) and plugging all buried open pipe ends by 
filling with concrete or a bentonite-cement slurry. 
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Phase II. After mining and ore processing was completed, all mill buildings and related equipment and 
infrastructure, the conveyor, and the power line would be dismantled and removed. Because the mill, 
paste plant, wastewater treatment plant, and part of the paste tailings facility would be on NFS lands, 
RCR would comply with Forest Service policies when disposing of demolition debris during closure. It is 
Forest Service policy (FSM 2130) to discourage the disposal of solid waste on NFS lands unless such use 
is the highest and best use of the land. Reinforced concrete foundation materials may be buried on NFS 
lands under the following conditions: 

• The concrete must be free from contaminants, such as petroleum products. 
• Contaminated sections of concrete would be removed and disposed of at an approved waste 

disposal facility off of NFS lands in accordance with Montana’s solid and hazardous waste 
regulations (ARM 17-50-101 et seq. and ARM 17-53-101 et seq.). 

• The concrete must be cut or broken into sections no larger than 4 feet square and buried in a 
manner that would not create large voids that could lead to future settling of the materials. 
This may involve mixing glacial borrow material with the concrete sections during backfill 
operations. The rebar could remain in the concrete provided it was cut flush with the 
individual sections. 

• The concrete would be buried with a minimum of 4 feet of glacial or other inert borrow 
material graded in a manner that would not concentrate surface water runoff or allow water to 
pond. 

• If new federal regulations prohibit burying of any materials at the time of mine reclamation 
and closure, all materials would be hauled off-site. 

• All other demolition materials, whether originating above or below ground, would be 
disposed of off NFS lands in an approved off-site waste disposal facility. 
 

All other wastes would be removed and disposed of at a disposal facility authorized by the county solid 
waste district or recycled. Once the pipelines were no longer needed, they would be removed at stream 
crossings, including 15 to 20 feet on either side, but would otherwise remain in place. Pipelines would be 
filled with nonacid-generating and nonmetal-leaching materials and capped. Streambanks would be 
regraded and reclaimed. 

Once groundwater quality beneath the paste tailings facility met groundwater quality standards and 
MPDES permitted effluent limits without treatment, and RCR was authorized to shut down the seepage 
collection system, all remaining paste tailings facility-related surface components would be removed, and 
the sites regraded according to approved plans. Any well used by RCR during any project phase, 
including monitoring or potable water supply wells, would be plugged and abandoned according to ARM 
36.21.810 once monitoring was no longer required or the well was no longer required. The well casing 
would be removed below the ground surface and the well covers removed and disposed off-site. The area 
associated with the monitoring well would be regraded to blend with the natural surroundings. When the 
wastewater treatment plant was not needed for treating tailings seepage and/or mine adit discharge, the 
buildings, related equipment, and surface discharge pipelines would be removed in accordance with FSM 
2130 and Montana’s solid and hazardous waste regulations (ARM 17-50-101 et seq. and ARM 17-53-101 
et seq.) and the sites regraded to approximate original contours. 

2.3.1.15.3 Vegetation Removal and Disposition 
Phase I. Vegetation removal and disposition for Phase I is described in detail in Section 3.0 of the Rock 
Creek Evaluation Adit License Application (RCR 2010). Disturbance would be minimized during clearing 
and construction activities. Commercial timber would be harvested and removed in accordance with 
Forest Service timber removal requirements. Noncommercial timber and slash from timber-clearing 
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operations would be salvaged for use in soil protection, physical barriers and catchments, mulch, or as an 
additive to stored topsoil. The remainder would be removed, burned, or chipped and stockpiled for later 
use. Storage sites would be carefully selected to prevent off-site impacts from the production of low-
quality organic acids as the materials decay. 

Phase II. RCR would prepare a Vegetation Removal and Disposition Plan prior to Phase II Construction 
that addressed the potential uses of vegetation removed from areas to be disturbed. The plan would detail 
disposition and storage plans during mine life. Vegetation debris piles and surface lift soil piles containing 
large quantities of organic debris would be stored in carefully selected storage sites to prevent off-site 
impacts from the production of low-quality organic acids as the materials begin to decay. However, 
because of the metal leaching from soil stockpiles containing large amounts of coniferous vegetation at 
other mine sites in Montana (Plantenberg, pers. comm. 2016), coniferous forest debris would be removed 
as much as possible before soil salvage. See soil storage site requirements in the Soil Salvage and 
Handling Plan section below. 

Before soils were salvaged, trees and shrubs would be removed. Commercial timber would be harvested 
and removed in accordance with Forest Service timber removal requirements on NFS lands, and qualified 
personnel would be retained to ensure cutting boundaries are not exceeded. Where possible, 
noncommercial timber and slash from timber-clearing operations would be salvaged for soil protection. 
Large or whole pieces could be used as physical barriers and catchments, and ground-up slash would be 
used as mulch or as an additive to stored topsoil. Large or whole pieces could also be used to enhance or 
create desirable fisheries habitat in the permit area described in the Appendix A of the 2006 BO, 
according to the aquatic/fisheries mitigation plan. Remaining slash would be removed, burned, or chipped 
and stockpiled for later use as mulch. All mulching materials would be certified weed-seed free. 
Hazardous trees would be identified prior to construction of the Phase II power line and during routine 
maintenance inspections and that clearing of hazardous trees and tall shrubs would continue until the 
power line was decommissioned. 

2.3.1.15.4 Soil Salvage and Handling Plan 
Phase I. Soil salvage and handling for Phase I is described in detail in Section 3.0 of the Rock Creek 
Evaluation Adit License Application (RCR 2010). The suitability of soils proposed for reclamation was 
determined from physical and chemical data collected during the baseline soil survey. Soil salvage 
quantities are limited by slope, shallow depth to bedrock, and exposed bedrock at the adit site. Slopes 
greater than 50% are considered unsafe for conventional salvaging techniques. Due to a shortage of cover 
soil, soils containing coarse fragments in excess of 50% by volume would be salvaged for use in 
reclamation. 

Soils would be salvaged from 9.07 acres at the evaluation adit site in two lifts, where soil is available and 
accessible, except for 0.31 acre that would be salvaged in a single lift due to a lack of suitable subsoil. 
The soil would be stockpiled northwest of the evaluation adit (Figure 2-4). First lift and second lift soils 
would be stored in separate stockpiles at both the adit and support facility sites. Piles would be signed. 
Stockpiles would be constructed with 2.5h:1v side slopes and 3h:1v ramps. The estimated life of each 
stockpile is the life of the adit. Soils would be stockpiled and signed separately according to erodibility to 
facilitate replacement of appropriate soils according to reclaimed slopes. Direct haul of topsoil would be 
maximized to the extent practical to retain soil structure and allow for germination of existing seeds. 

Prior to soil redistribution, compacted areas (especially the portal patio, roads, and parking at the support 
facilities area) would be ripped to relieve compaction. Soil materials would be applied in lifts as thick as 
possible to decrease compaction. Reapplied soils would be tilled to break up the soil mass to improve 
water and air movement. Fifteen inches of second-lift soil followed by 5 inches of first-lift soil would be 
evenly spread over the 4.9-acre flat portal patio and 2.4 acres of the portal pad slope area. About 1.8 acres 
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on the portal patio slope face would be left as talus to achieve a more natural appearance. To protect 
slopes from erosion, rocky soils would be used on slopes greater than 8%. Soil replacement at the 
evaluation adit support facility site would average 24 inches on areas to be resoiled. 

Soil redistribution at the support facility site would occur on 1.0 acre of the site (water treatment system) 
while the remaining area (buildings to be retained and the associated parking lot) would not require 
reclamation. Soil redistribution depth on the 1.0 acre of the support facility that would be resoiled and 
reclaimed would be a minimum of 24 inches. The infiltration ponds would disturb 1.0 acre and would be 
backfilled, regraded to original topography, covered with 24 inches of cover soil, and revegetated with a 
native grass/forb mix. 

Phase II. Direct haul soil salvage and replacement would be maximized as much as possible to enhance 
germination of existing seeds and help retain soil structure. Most soil, however, would have to be 
stockpiled. Soil would be salvaged when it was moderately dry and exhibits good tilth, whenever 
possible. Areas such as road cut-and-fill slopes, power line pole locations and access roads, and other 
disturbances that would remain post-mine should be reclaimed as soon as final grades are achieved with 
direct haul soil or soil that has been stockpiled for less than 1 year. This would increase the chances of 
direct transplantation and propagation of many of the local ecotypes on the reclaimed surface. 

Soil stockpiles would be constructed with a 2.5:1 side slope and 3:1 ramps. Stockpiles within 300 feet of 
surface water or less than 6 feet above groundwater levels would be limed to minimize contamination 
from runoff and seepage through the soil stockpiles. Soil stockpiles would be incrementally stabilized 
(rather than waiting until the design capacity was reached) to reduce erosion and maintain soil biological 
activity in the surface. The stockpile surface would be loosened if necessary to provide a proper seedbed, 
and seeding would be done as soon after disturbance as possible rather than waiting until the next 
appropriate season. Fertilizer and mulch would be applied to the piles as necessary to stimulate plant 
growth and protect surfaces from erosion. Sediment traps would be used downslope where necessary to 
minimize sediment from entering waterways and wetlands. First and second lift soils would be stockpiled 
separately and signed according to first lift/second lift and to erodibility to facilitate replacement of 
appropriate soils according to reclaimed slopes. 

In forested soils, it is advantageous to stockpile the organic enriched surface horizons and store them 
separately from subsoil horizons. Ideally, this would mean the surface 6 to 12 inches of organic materials 
and organic-enriched soil would be separated from the subsurface 12 to 18 inches of soil in a 24-inch soil 
replacement profile. Because it is difficult to pick up a uniform 6- to 12-inch organic and mineral layer in 
a forested setting and given the variability of soil quality and thickness, some soils would be salvaged to 
36 inches to average a total salvage depth of 24 inches. Soil would be salvaged in a two-lift process with 
the first lift being the more suitable topsoil and the second lift being subsoils excavated up to 36 inches. 
Replaced soil depths would average 24 inches over the paste tailings facility, mill site, evaluation adit 
support facility site, and wastewater treatment plant site. If extra soil was available at the mill site, it 
would be stockpiled for use at the paste tailings facility or other locations. DEQ requires salvage of rocky 
soil (less than 50% rock fragments) if it was characteristic of the area. Shallow and rocky soils would be 
salvaged at the mine portal. Prior to Phase II Construction, RCR would be required to submit a revised 
soil salvage and handling plan that deals with two-lift salvage and storage practices, water quality 
concerns from leaching within soil stockpiles, and direct-haul soil replacement on areas reclaimed during 
mine life. Two-lift salvage and replacement would be used along segments of new roads that already have 
cleared areas to store additional soil and along road segments that are near other soil stockpile areas. 

Because the paste would be deposited layer upon layer, soil at the paste tailings facility would be stripped 
just ahead of the extent of the proposed disturbance for each layer within each of the three cells. The first 
soil stripped for the first two or three layers would be stockpiled for reclaiming the final segment and 
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outer slope. At times, salvaged soil may not be suitable for the portions of the facility to be reclaimed; this 
soil would also be stockpiled until needed for other purposes. The soils would be segregated according to 
rocky or nonrocky soils and first lift versus second lift and, if necessary, stockpiled adjacent to the deposit 
site (Figure 2-7). Sufficient volumes of the colluvial and alluvial soils, including their rocky subsoils, 
within the paste tailings facility footprint would be salvaged and stored for use in reclaiming slopes 8% or 
greater and along reconstructed drainageways to minimize erosion. Based on experience and preliminary 
research to control erosion at Golden Sunlight Mines, the lacustrine soils could be mixed with the rocky 
subsoils or crushed bedrock to produce a soil with 20% rocks greater than 1 inch in diameter. The mixed 
soil must also have less than 20% very fine sand in the fine soil matrix (Golden Sunlight Mines 1995). 
The lacustrine soils could be placed on all slopes less than 8% (about 12.5:1) without the addition of rock 
materials as long as the slope length is limited by armored drainageways or other erosion-control features. 
Soil would be salvaged in a two-lift process with the first lift being the more suitable topsoil and the 
second lift being subsoils excavated up to 36 inches, with the average total salvage depth equaling 24 
inches. Replaced soil depths would average 24 inches over the paste tailings facility. The final design of 
the paste tailings facility would include a volume determination of soil types needed based on the slope 
breakdown of the paste tailings facility. 

RCR would conduct a more detailed soil survey to more accurately determine the amounts and types of 
soils available for reclamation before construction of the paste tailings facility and associated facilities. 
Because rocky materials also would be needed for constructing the toe buttresses, the survey would be 
especially important to ensure there was enough material available for both requirements or to identify the 
need to obtain more rocky material from other sources than has been estimated in Table 2-3. 

The tailings paste could, if needed, have organic amendments or fertilizer added to the uppermost lift. 
This material, which would have no cement added, may be ripped before topsoil replacement to minimize 
the development of a root-barrier zone. Both regrading this material and selective placement of the paste 
during deposition would be used to create diverse topographic pockets, swales, ridges, and surface water 
drainages constructed to a predetermined surveyed gradient in the final design. The overall outer slopes 
would range between 2H:1V and 5H:1V. These slopes would be protected against erosion using BMPs 
described in detail in the Erosion and Sediment Control section above. The compacted slopes of the 
Bottom-Up option would have less potential for slope variability due to the method of construction and 
would have a general appearance similar to that of a conventional paste tailings facility. 

Disturbed areas, especially parking lots, roads, and building sites, would be ripped before soil 
replacement to reduce any root zone barriers due to compaction and to facilitate stormwater infiltration 
after reclamation. Any disturbed area to be seeded would be scarified to a depth of 6 to 12 inches before 
seeding for best seed establishment. To minimize soil compaction, soil replacement would be scheduled 
when precipitation was lowest and when soils were not wet. Before planting, a Forest Service-approved 
organic amendment would be incorporated into the upper 4 inches of the respread soil to raise organic 
matter levels to a minimum of 1%. This would increase the water-holding capacity of the soil, enhance 
nutrient levels, stimulate soil biological activity, and thereby help ensure successful revegetation. 

2.3.1.15.5 Revegetation 
Phase I. Revegetation for Phase I is described in detail in Section 3.0 of the Rock Creek Evaluation Adit 
License Application (RCR 2010). Revegetation would be conducted at the adit site, the adit access road 
from the Chicago Peak Road, and the support facilities area not retained for future use. The revegetation 
mixture presented in Table 10 of the Rock Creek Evaluation Adit License Application (RCR 2010) would 
be used to permanently revegetate the adit site and access road. The mixtures are based on agency 
recommendations described in the 2001 FEIS and include native species present in preoperation 
vegetation types as well as species typically used to reclaim sites in similar settings. Forest supervisor 
direction (Savage 2014) requires use of local native seed from the Forest Service Coeur d’Alene Nursery 
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or the Kootenai Seed Mix (defined in Savage 2014). The use of palatable grasses and forbs has been 
emphasized to facilitate use by wildlife. Native shrubs and tree stock are included in the mixture. Trees 
and shrubs would be grown from locally collected seed inoculated with appropriate mycorrhiza. 

Species and seeding/planting rates may be modified as needed per agency approval. Locally collected 
seed would be used whenever possible. Seeding would be conducted immediately following construction 
to maximize plant establishment and minimize erosion, weed invasion, and visual impacts. Interim 
seeding would use a grass and forb species suited for quick stabilization. 

Seedbed preparation would be conducted immediately after grading, soiling and, if used, fertilizer 
application. On slopes less than 33%, the seedbed would be disced and harrowed along the contour to 
break up large clods. On slopes exceeding 33%, on sites too narrow to negotiate equipment, or on sites 
where organic debris has been respread, the soil surface would be left in a roughened condition. Seed and 
mulch would be applied to fresh road cuts and fills as soon after construction as possible to ensure 
coverage by natural sloughing. 

Permanent revegetation would be coordinated with other reclamation activities to occur as soon as 
possible after seedbed preparation. Fall seeding is recommended, based on local soil moisture conditions 
and germination requirements of selected species, however, permanent seeding would be conducted as 
soon as areas are ready for revegetation and access is possible (the permanent mixture includes annual rye 
and a sterile hybrid grain to promote rapid initial establishment). Interim revegetation of topsoil 
stockpiles, sediment-control structures and cut-and-fill slopes of temporary roads would occur 
immediately following construction, using 10 pounds of annual rye. Disturbances would be broadcast 
seeded or hydroseeded due to rockiness, steepness of slope, and the relatively small acreage associated 
with the evaluation adit and associated roads. 

Trees and shrubs would be hand-planted on the adit site, on portions of road cuts and fills, and all slopes 
exceeding 30% except the adit portal pad slope where a portion of the slope would be left as talus. Based 
on the ultimate tree stocking goal for 30 to 50 years after planting of 150 trees per acre, and assuming a 
30% mortality rate, 240 trees per acre would be planted. Planting patterns would not be uniform, rather, 
planting would be conducted to mimic natural patterns on adjacent undisturbed ground. Netting would be 
used to protect trees and shrubs from wildlife browsing. 

RCR would implement the Weed Management Plan provided in Appendix P of the Rock Creek 
Evaluation Adit License Application (RCR 2010) and submitted to Sanders County in April 2007. RCR 
would coordinate with the Sanders County Weed Board and the KNF to determine the types of weed-
control measures to be used and the implementation schedule. 

Phase II. RCR would develop an updated detailed reclamation plan for all disturbed areas, including the 
area between the paste tailings facility footprint and the highway. This primarily entails incorporating the 
additional KNF and DEQ requirements into the revegetation and reclamation plans for all mine facilities 
that are contained in RCR’s permit applications and submitting them to the KNF and DEQ to verify that 
all requirements have been added and to approve the plans if acceptable. The plan would be submitted for 
KNF and DEQ review and approval before mine construction. The plan would provide the means to 
ensure adequate reclamation and minimize visual impacts of the Rock Creek Project. Final designs would 
avoid uniform distributions of plants, with planting densities, species selection, and their distributions 
repeating natural patterns in the surrounding landscape. A combination of planting designs, natural 
mortality, and possible thinning of thick tree stands would achieve a natural-appearing mosaic of 
vegetation on reclaimed areas. Forest Service standards for revegetation would be required on NFS lands. 



Chapter 2 Part II: Alternatives Description 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
2-86 

RCR would meet short- and long-term objectives stated in its revegetation plan. The plan specifically 
addresses species selection for final and interim seed mixtures and planting schemes, seeding and planting 
rates, seedbed preparation, seeding and planting methods, cultural treatments, and interim revegetation. 
The proposed seeding and planting mixes are presented in Appendix J of the 2001 FEIS and RCR’s 
proposed Reclamation Plan (ASARCO 1989, 1992). Weed seed-free seed mixes would be modified to 
include grass and forb species suited for quick stabilization as well as those needed for long-term wildlife 
habitat needs. Locally collected seeds and plants would be used whenever possible, and trees and shrubs 
would be grown from locally collected seed inoculated with mycorrhiza. 

The proposed species selection and seeding/planting rates are based on preoperation vegetation types, 
environmental tolerance, species that exhibit hardiness on post-operational sites, and a variety of other 
factors. An understory seed mix consisting of grasses and forbs would be used on all disturbance areas. 
Shrubs would be seeded on most sites, but not on the transportation and utility corridors. 

Grass species proposed, including both native (preferred) and nonnatives (where other options are not 
feasible), are typical of those used for reclaiming sites in similar settings. The proposed forbs and shrubs 
are native species that typically occur in one or more of the communities identified in the Rock Creek 
Study area. No clovers would be planted on any disturbed areas during mine operation as clover is a bear 
attractant. No cereal grains are to be added to the seed mixes. Seed mixtures may be modified due to 
limited species availability, poor initial performance, advances in reclamation technology, or a variety of 
other factors. 

Seeding rates would average about 120 pure live seeds per square foot (13 to 16 pounds per acre) for drill 
seeding and roughly twice that amount for broadcast seeding. Drill seeding would occur on slopes of less 
than 3:1 (horizontal to vertical) that are not rocky as determined by the KNF and DEQ. Steeper slopes and 
rocky areas would be broadcast or hydroseeded (a technique where seed is mixed into a slurry and 
sprayed onto a slope). Seeding would occur in the first appropriate season following site preparation, and 
interim seeding would be done as soon as possible after disturbance. 

RCR would implement a number of cultural treatments for seedbed preparation. Sites would be prepared 
for seeding by grading; ripping to prepare the surface for soil placement; respreading salvaged soil; and 
tilling soils on gentle slopes (3:1 or less) to break up clods and relieve compaction, as needed. Seeding of 
permanent vegetation would occur as soon after seedbed preparation as possible. To determine plant 
growth deficiencies of soils that have been stockpiled for prolonged periods, just before respreading, soil 
samples collected from deep within soil stockpiles would be analyzed for parameters that affect plant 
growth. Phosphorus fertilizer and other soil amendments, important for seedling establishment, would be 
applied before seeding at a rate determined from soil analytical results by a reclamation specialist. Once 
seeding occurred, noxious weed seed-free straw mulch would be applied and anchored on slopes 3:1 or 
less. On steeper slopes, cellulose fiber hydromulch or geotextiled fabric may be applied at rates and 
specifications as outlined in the Rock Creek Evaluation Adit License Application (RCR 2010). Nitrogen 
fertilizer would be applied early in the subsequent growing season to enhance growth. 

Successful establishment and growth of trees are necessary to obtain the greatest visual mitigating effects 
on and adjacent to mine facilities. Given the importance of mycorrhizal fungi for tree growth and 
establishment, RCR would obtain locally grown tree seedlings from an appropriately inoculated soil 
medium and may also incorporate mycorrhizai as pellets into the upper few inches of respread soil where 
trees and/or shrubs are to be planted. Legume species would be inoculated with appropriate nitrogen-
fixing bacteria. Other methods such as transplanting native shrubs and/or very small trees could be 
proposed. Fertilizer requirements and planned fertilizer applications would be carefully calculated to 
minimize nutrient losses due to deep leaching. 
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New tree and shrub plantings would be protected from wildlife browsing by netting. Netting would be 
used during April through early June for up to 3 years after planting trees and shrubs on the paste tailings 
facility face to help with plant establishment. 

Trees and shrubs would be planted at the paste tailings facility area, mill site, other facility areas, and 
access roads. Trees and shrubs would be planted by hand on slopes exceeding 30%. Trees would be 
planted by hand in random patterns to better resemble natural surroundings, instead of planted in strips as 
proposed in the other alternatives. To achieve a stocking goal of 150 trees per acre after 30 to 50 years of 
planting, a planting rate of 240 trees per acre is proposed. Shrubs would also be planted by hand at 
stocking rates of 108 shrubs per acre at the tailings deposit, and 100 shrubs per acre at the mill site. 
Shrubs would be planted on the access road cuts only if herbaceous vegetation was not providing 
adequate erosion control. The minimum vegetation cover after a 3- to 5-year monitoring period would be 
80% of the total plant cover of a specific control site. 

Noxious weeds would have less than 10% cover of species listed as Category 1 (existing infestations) and 
0% cover of Categories 2 and 3 (new invasives and potential invasives, as described in the KNF Noxious 
Weed Handbook, Spring 2008, Edition 5.0) in reclaimed areas. Data collected by RCR on control sites 
would be used to update/validate these values based on site-specific data. Noxious weeds would not 
dominate any area greater than 400 square feet. No bare areas greater than 200 square feet would be 
allowed in reclaimed areas. 

During mine life, RCR would also reclaim all cut-and-fill slopes along the access roads and adit portal 
slopes to maximize native plant establishment and minimize erosion, weed invasion, and visual impacts 
during mine life. Interim reclamation plans would be developed with KNF and DEQ reclamation 
specialists to reduce slopes, if practicable, to approximate post-mine contours wherever possible. Slopes 
reclaimed during operations would be revegetated with the permanent seed mix and planted per the 
approved plan. This aggressive reclamation program is designed to increase native plant establishment, 
increase sediment and erosion control, limit noxious weed invasion, and reduce visual impacts during 
mine life. 

Throughout mine life, disturbances would be seeded as they occurred with the permanent seed mix. Final 
revegetation (seeding) would occur in some areas prior to Operations; others would be revegetated 
incrementally when possible, such as the paste tailings facility. Final revegetation of all other disturbances 
not previously reclaimed would be completed within 2 years after mining. 

RCR would finalize a detailed planting plan for the mill site. Final revegetation of pad faces would occur 
as soon as the pad was completed. The mill site would be seeded with grasses and forbs and planted with 
containerized shrubs and trees. Plantings would mimic natural patterns of vegetation. 

Reclamation of the paste tailings facility would be somewhat different from that of a traditional tailings 
facility. Concurrent topsoiling and reclamation would allow the portion of the top and outer slopes of the 
paste tailings facility that had achieved final grade to be reclaimed while the next segment was 
constructed. Final reclamation of the Bottom-Up option would occur on an annual basis unless specified 
otherwise by the KNF and DEQ. Interim revegetation would occur on an ongoing basis. An interim seed 
mix would be added to the paste before its deposition to limit erosion of paste slopes during operations 
and to reduce aesthetic impacts. A color tackifier or hydroseeding would also be applied to deposit lifts as 
needed for interim reclamation and stabilization before initiation of final reclamation activities. Both toe 
buttresses and paste deposit slopes for any of the deposition options would be seeded annually with final 
revegetation mix on any portion that reaches final grade. 
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Trees would be planted on each segment as it was reclaimed, and seeded with approved planting mixes of 
grasses, forbs, and shrubs. RCR has planted trees for screening between the main power line and Montana 
Highway 200; RCR would inspect the planting during evaluation activities and any dead, dying, or 
missing trees would be replaced to achieve the required density. 

Sludge would be removed from the aeration pond after the water treatment plant was decommissioned 
and dismantled, dried, and enclosed in a geomembrane-lined cell in the paste tailings facility. The 
substrate would be buried in the paste tailings facility under a graded compacted layer of at least 6 feet of 
tailings near the embankment face. Topography in the area of the sludge would be mounded to prevent 
excess water from potentially moving through the substrate. 

Reclamation of the mounded tailings over the aeration pond slurry cell substrate would be completed by 
applying a minimum of 24 inches of soil, followed by revegetation. The pond would be backfilled with 
clean subsoils to a mounded configuration to produce an area that would limit infiltration through the old 
pond area. The mounded subsoil area would then be covered with a surface lift of soil and revegetated. A 
bond would be calculated to cover this reclamation modification and would include the salvage and 
storage of the materials needed to complete the reclamation at mine closure. 

Plans for reclaiming any NFS roads, if required, would be submitted to the Forest Service for review and 
approval. 

At the end of mine life, KNF and DEQ reclamation personnel would review the reclamation success on 
the slopes and decide if the successful portions with up to 20 to 30 years of vegetation growth could be 
left in the final reclamation plan. Portions with unsuccessful reclamation would be recontoured per the 
reclamation plan and soiled or rocked accordingly. 

RCR submitted a Weed Management Plan that addresses all Phase I and Phase II disturbances to Sanders 
County in April 2007 and subsequently provided annual reports to the KNF and DEQ. The plan would be 
modified as described in this section and submitted to the KNF and DEQ during final design for their 
approval. Following KNF’s and DEQ’s approval of the final Weed Management Plan, RCR would submit 
it to the Sanders County Weed Control District. These measures would be applied to all disturbed areas. 

RCR would submit an annual report to the KNF and DEQ describing weed-control efforts. The report 
would provide a map showing areas of weed infestation that were treated in the preceding year. It also 
would provide a qualitative evaluation of the weed-control efforts. 

RCR would implement all weed BMPs identified in Appendix A of the KNF Invasive Plant Management 
FEIS (USFS 2007b) for all weed-control measures. RCR would focus mitigation on prevention as the 
most effective and least expensive weed management strategy, and early detection and eradication as the 
best alternative once a new species was introduced. For established invasives, treatment and containment 
of noxious weed species would be the main objective. RCR would include integrated noxious weed 
management in the environmental training. 

RCR would comply with state and local laws and the KNF’s and DEQ’s guidelines for all noxious weed-
control activities, specifically FSM 2900 Invasive Species Management (USFS 2011e), Appendix A of the 
KNF Invasive Plant Management Final EIS (USFS 2007b), the 2015 KFP, and DEQ’s requirement that 
mine operations have a weed control plan approved by the Sanders County Weed Board. All herbicides 
used by RCR on NFS lands would be approved for use in the KNF and would be applied according to the 
labeled rates and recommendations to ensure the protection of surface water, ecological integrity, and 
public health and safety. Herbicide selection and application timing would be based on target species on 
the site and site factors (such as soil types and distance to water), and with the objective to minimize 
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impacts on nontarget species. RCR would coordinate with the KNF weed specialist for use of biocontrol 
agents as they become available. 

To the extent possible, RCR would survey all proposed ground disturbance areas for noxious weeds prior 
to initiating disturbance. Where noxious weeds were found, RCR would treat infestation the season before 
the activity was planned. For example, if timber clearing were planned for spring, the survey and control 
would be implemented the previous fall. Areas surveyed would include roads, borrow areas, paste tailings 
facility, power line, and any other areas designated for timber removal. RCR would describe in final 
design plans the extent to which surveys and pretreatment would not be feasible. The proposed survey 
and treatment approach would be a part of the final Weed Management Plan, to be reviewed and approved 
by the KNF and DEQ. 

RCR would include road-related weed mitigation in any road access that was approved for the Rock 
Creek Project. RCR would treat noxious weeds along all haul and access roads yearly with the 
appropriate herbicide mix for the target species. RCR would broadcast treat every other year and spot 
treat the alternate years. 

RCR would minimize soil disturbance and mineral soil exposure during ground-disturbing activities. 
Ground disturbance would be no more than needed to meet Rock Creek Project objectives. RCR would 
prevent road maintenance machinery from blading or brushing through known populations of new 
invading noxious weed species. In areas where noxious weeds are established and activities require 
blading, RCR would brush and blade areas with uninfested segments of road systems to areas with 
noxious-weed infested areas. RCR would limit brushing and mowing to the minimum distance and height 
necessary to meet safety objectives in areas of heavy weed infestations. 

RCR would pressure wash all off-road equipment including equipment for mining, vegetation clearing, 
road construction and maintenance, and reclamation before entering the Rock Creek Study area to help 
prevent the introduction of new invasive noxious weed species to the area. 

RCR would continue to monitor/survey the Rock Creek Study area for new invasive weed species on a 
yearly basis. RCR would monitor weed population levels with particular emphasis on haul routes, access 
routes, borrow areas, soil stockpiles, and the power line corridor. RCR would treat weed infestations as 
needed. 

In areas where timber was to be removed (particularly the access corridor), RCR would consider winter 
vegetation clearing to reduce mineral soil exposure and the chance of spreading existing noxious weeds. 

RCR would implement site-specific guidelines to be followed for weed treatments within or adjacent to 
known sensitive plant populations. RCR would evaluate all future treatment sites for sensitive plant 
habitat suitability; suitable habitats would be surveyed as necessary prior to treatment. 

2.3.1.15.6 Soils and Erosion Control Plan 
Erosion and sediment control measures, including the Phase I and II Soil and Erosion Control Plan, are 
summarized above in Section 2.3.1.12, Erosion and Sediment Control and described in detail throughout 
the 1989 Plan of Operations (ASARCO 1989) and in Section 3.0 and Appendix J of the Rock Creek 
Evaluation Adit License Application (RCR 2010). 

2.3.1.15.7 Pipeline Corridor Reclamation 
Phase I. Pipeline corridor reclamation for Phase I is described in detail in Section 3.0 and Appendix J of 
the Rock Creek Evaluation Adit License Application (RCR 2010). The temporary adit water discharge 
pipeline from the portal patio to the water treatment system would be buried under access roads and 
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would cross Rock Creek in two locations where it would be bored under stream channels, attached to 
existing bridge structures, or placed on trestles above the stream. The pipeline trench area would be 
seeded with both fast-growing temporary grasses and slower-growing permanent grasses in accordance 
with RCR’s Exploration License as approved by DEQ and Forest Service. Once the pipeline is no longer 
needed, it would be abandoned and reclaimed by removing all surface expressions (e.g., pipe, pipe 
connections, air release valves, and manholes) and plugging all buried open pipe ends by filling with 
concrete or a bentonite-cement slurry. The pipeline from the water treatment system to the infiltration 
ponds would be plugged with concrete at both ends and left buried in place. 

Phase II. The pipelines to transport slurry and water to and from the paste tailings facility would be built 
within the rights-of-way of access roads and in places directly under roads. Where pipelines are not under 
roads, they would be covered with at least 24 inches of soil that had been salvaged before construction, 
and, as much as possible, topsoil would be placed back on top. 

No trees or shrubs would be seeded along the pipeline corridors, but any trees or shrubs that volunteered 
would be left. Trees that encroached on power line conductors or were in the way of maintenance vehicles 
would be removed. Maintenance or replacement of a pipeline liner would require some redisturbance of a 
small area that would be immediately reclaimed after the work was done. When the pipelines were no 
longer needed, they would be removed for a distance of 15 to 20 feet from stream crossings and where the 
pipes surfaced at the mill, the paste plant, the wastewater treatment plant, and the Clark Fork River. The 
pipes would be completely drained, capped, and sealed; the ends reburied; and the redisturbed section 
regraded, stabilized (if necessary), and revegetated. The remaining buried segments of pipelines would 
remain in place. 

2.3.1.16 Monitoring and Mitigation Plans 
Mitigation plans for the Rock Creek Project are briefly described below. Note: Plans with a “*” contain 
components that would be required during evaluation adit construction. Monitoring measures are 
described in Appendix K and are not discussed in this section. Appendix K includes a Geochemical 
Characterization and Monitoring Plan, Phase I Data Evaluation Plan, a Groundwater Dependent 
Ecosystem Inventory and Monitoring Plan, and monitoring plans for: 

• Air Quality 
• Water Resources, including Water Quality and Quantity 
• Rock Mechanics 
• Wildlife 
• Aquatics and Fisheries 
• Springs and Seeps Vegetation 
• Reclamation, including Soil Erosion and Control 
• Plant Species of Special Concern 
• Threatened, Endangered, and Proposed Terrestrial Species 
• Cultural Resources 
• Paste Tailings Facility and Tailings Slurry Line Construction and Operations 
• Water Treatment Plant Construction and Operations 
• Mine, Mill, and Associated Facilities Construction and Operation 

 
Sediment Mitigation*. RCR would mitigate for unavoidable fine sediment impacts on Rock Creek 
resulting from construction of facilities and changes in the road system. As described in Section 4.7.3.4, 
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Surface Water Quality, and a technical memorandum prepared by the KNF (2013), Alternative V is 
predicted to result in, using a very large factor of safety, an estimated 400 tons per year of annual fine 
sediment loading to Rock Creek. The Sediment Mitigation Plan was developed to address predicted 
impacts for all phases of the entire mine project. Sediment and runoff from all disturbed areas would be 
minimized using BMPs developed in accordance with the Forest Service’s National Best Management 
Practices for Water Quality Management on National Forest System Lands (USFS 2012a). 

Phase I. A total disturbed area of 482 acres (based on disturbance area in 2001 FEIS) was used to 
calculate the 400-ton mitigation requirement for Alternative V (KNF 2013). Methods used to estimate the 
amount of sediment reduction needed to mitigate the effects of Phase I are described in Appendix N. A 
reduction in 17 tons of sediment per year would be needed to mitigate for the effects of Phase I. 

For Phase I, sediment mitigation measures would be implemented at 20 sites on NFS roads #150 and 
#2741 (Figure 2-19). To quantify sediment reduction from Phase I mitigation, existing sediment load to 
Rock Creek and reduction in sediment load from implementation of mitigation measures were modeled. 
Mitigation measures would include: 

• Installing water diversion structures (e.g., rolling dips, open tops, or rubber flaps) 
• Implementing sediment delivery mitigation in the form of slash filter windrows or settling 

basins installed at the outfall of each newly constructed water diversion structure 
• Installing two new culverts on the Chicago Peak Road (NFS road #2741) at current stream 

ford locations 
• Applying new 4- to 6-inch gravel surface to road segments between the new diversion 

structures and stream crossings 
• Installing ditch relief culverts or cross drains to alleviate excess road drainage to streams 

 
At seven sites (sites 17, 18, 31, 59, 62, 66, and 67 in Table 2-8), additional BMPs would be required, and 
could include: 

• Installing erosion-control fabric and rock-lined ditches 
• Hydromulching disturbed ground to ensure quick revegetation 

 
Table 2-8 provides the modeled sediment loads for the 20 sediment mitigation sites. Implementation of 
Phase I sediment mitigation would reduce the current sediment load by about 234 tons per year, which 
would be about 218 tons per year more than required to mitigate Phase I effects. Data collected at the sites 
shown in Table 2-8 would be used to help determine road improvements and other measures required to 
mitigate for the 400 tons per year of predicted increase in sediment for the entire mine project. After the 
road improvements were completed, sediment levels at the mitigation sites would be remeasured and the 
estimated reduction in sediment from the improvement work reevaluated. In some instances, road BMPs 
and in-stream sediment monitoring (streambed core sampling) would also be used to monitor the 
implementation and effectiveness of the sediment mitigation program. 

Phase II. To achieve the total estimate of 400 tons per year needed for mitigation of the entire mine 
project, additional sediment mitigation of about 165 tons per year would be required during Phase II of 
the Rock Creek Project. Because conditions may change before the start of Phase II of the Rock Creek 
Project, specific sites for sediment mitigation for Phase II would be chosen late in the Evaluation Phase of 
the Rock Creek Project, after a field survey was conducted and modeling was updated to quantify the 
baseline sediment loads and the expected sediment reduction for each site. 
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Before Phase II Construction began, RCR would submit a final Phase II mitigation plan to the KNF and 
DEQ for approval for offsetting in aggregate 400 tons of annual fine sediment loading to Rock Creek by 
mitigating sediment sources in the Rock Creek watershed. The USFWS would advise the KNF in 
developing the sediment mitigation plan. Sediment mitigation measures would be maintained for the term 
of the Rock Creek Project. Concurrent with project start-up, RCR would update the inventory on the Orr 
Creek and Snort Creek basins to identify potential sediment mitigation opportunities on those streams. 
RCR would estimate the annual fine sediment production in tons per year for all identified floodplain 
sediment sources in the Rock Creek watershed. As described in Appendix K, monitoring would be 
implemented to determine if any additional mitigation would be needed to maintain the 400-ton per year 
fine sediment reduction and to ensure effectiveness of the mitigation program for the life of the Rock 
Creek Project. In addition, after each sediment mitigation site was installed, sediment modeling would be 
completed to provide an estimate of the annual sediment load reduction at each site. Alternative V 
sediment monitoring and modeling are described in detail in Appendix K. Sediment mitigation measures 
are described in greater detail in Appendix N, and sediment monitoring is described in Appendix K. Phase 
II sediment monitoring and mitigation would meet the Terms and Conditions of the 2007 BO Supplement 
(BO for bull trout; Appendix E). 

Table 2-8. Summary of Modeled Sediment Load at Proposed Mitigation Sites, Phase I Rock Creek 
Project. 

Sediment Mitigation 
Site NFS Road Number Existing Sediment 

Load Total 1 
Phase I Modeled 

Sediment Loads with 
Mitigation 2 

0 150 0.02 0.01 
1A 150 32.36 10.55 
1B 150 0.90 0.58 
17 150 2.92 1.75 
18 2741 1.74 1.04 
20 150 0.38 0.10 
26 150 0.27 0.09 
31 150 0.53 0.32 

35A 150 67.28 11.20 
35B 150 6.61 3.85 
38 2741 11.12 7.99 
41 2741 9.10 7.81 
42 2741 56.11 15.53 
45 150 99.71 14.42 
46 150 26.53 10.51 
59 150 0.26 0.15 
61 2741 2.54 1.72 
62 150 0.07 0.04 
66 150 1.85 1.11 
67 150 7.35 4.41 

Total Sediment Load 327.65 93.18 
Change in Sediment Load from Existing Conditions -234.47 
1 Based on a Traffic Factor of 5.0 (Light Truck) for existing road use, would increase to 27.5 (Light-Heavy Truck) for mine-
related travel. 
2 Traffic factor increased to 27.5 (Light-Heavy Truck) for mine-related travel. 
Table adapted from Table N-2, Appendix N of the Rock Creek Evaluation Adit License Application (RCR 2010). 
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Plant Species of Special Concern Surveys*. Mitigation for plant species of special concern would apply 
to all NFS lands within the permit area boundary described in Appendix A of the 2006 BO. Additional on-
site verification studies would be performed during development of final facility designs to precisely 
locate any additional KNF sensitive plant populations as well as populations of Montana Natural Heritage 
Program (MNHP) plant species of special concern for avoidance. RCR would be required to conduct or 
fund a conservation assessment if wavy moonwort or other sensitive species were located during final site 
surveys and populations could not be avoided. Whenever the KNF sensitive species list was updated, 
RCR would be required to revisit the various surveys conducted in the Rock Creek Study area to 
determine whether those species, as well as any new MNHP plant species of special concern, had been 
identified, and to determine whether suitable habitat for any of those species was located within the Rock 
Creek Study area and sites scheduled for disturbance but not yet disturbed. If species are found or if 
suitable habitat exists, RCR would conduct additional surveys to either relocate the populations 
previously identified in the surveys or determine whether the new species would be found in the Rock 
Creek Study area and if they would be disturbed. These reports would be submitted to the KNF and DEQ 
along with plans, if necessary, for changes to the Operating Permit needed to avoid disturbance of these 
species. If avoidance cannot be achieved, a conservation assessment may be required by the Forest 
Service. 

Wildlife Mitigation Plans*. The Fish and Wildlife Mitigation Plan was developed to minimize and/or 
mitigate the effects of the mine operation. Phase I wildlife mitigation is described in Appendix K of 
RCR’s Rock Creek Evaluation Adit License Application (RCR 2010). Mitigation measures for aquatics 
and fisheries are described separately in a later subsection. 

Alternative V mitigation measures, including mitigation measures applicable to Phase I only, as specified, 
include: 

• Conspicuously posting all applicable federal and state hunting, fishing, trapping, and 
recreation regulations; and meeting with appropriate regulatory agencies (e.g., FWP and 
KNF) to discuss regulations to be posted, locations of signs, and any special regulations 
pertinent to adjacent lands 

• Developing and enforcing wildlife policy to prohibit carrying firearms in RCR vehicles, 
hunting within RCR property by employees or the public, and unauthorized off-road vehicle 
use in the Rock Creek Project study area, and discouraging wildlife harassment and littering 

• Minimizing vehicular disturbance by dust suppression, paving, speed limit enforcement, and 
encouragement of carpooling 

• Cooperating with appropriate agencies regarding trespass, game violations, and other wildlife 
problems 

• Maintaining access to public lands adjoining the Rock Creek Project study area 
• Monitoring or funding Forest Service monitoring of closed roads and trails (such as 

Government Mountain and Orr Creek roads) to determine if inappropriate use was occurring 
• Creating bat habitat in the evaluation adit and/or the air-intake ventilation adit, if determined 

appropriate by the KNF and DEQ 
• Using selection criteria for the air-intake ventilation adit site in the CMW that would help 

minimize impacts on mountain goat habitat 
• Constructing power lines following Suggested Practices for Avian Protection on Power Lines 

(APLIC 2006) and Reducing Avian Collisions with Power Lines (APLIC 2012) to reduce 
potential for electrocution of bald eagles 
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Mitigation measures to prevent or minimize disturbance to harlequin ducks during the breeding season 
(April 1 to July 31) include: 

• Relocating the evaluation adit support facility to a lower elevation away from harlequin duck 
habitat (Phase I) 

• Limiting Phase II mine-related construction traffic to 30 round-trips per month on NFS road 
#150B between April 1 and July 31 (Section 2.3.1.10.2, Phase II) 

• Restricting road construction/reconstruction (Section 2.3.1.10.2, Phase II) and hauling of 
waste rock from the production adits and mill to the paste tailings facility between April 1 
and July 31 

• Retaining and planting vegetation zones between NFS road #150 and Rock Creek and 
attaching screening to bridges to provide visual screening of the road 

• Redesigning NFS road #150 to minimize vehicles stopping adjacent to the creek while being 
consistent with appropriate safety standards, which includes designating turnouts for parking-
emergency use only; the road design must be approved by the Forest Service prior to 
construction 

• Limiting access to the paste plant on NFS road #150B from the junction with NFS road #150 
to mine staff and the KNF and DEQ 

• Aligning constructed and reconstructed bridges over Engle and Rock creeks perpendicular to 
streams 

• Eventually closing and reclaiming NFS road #150B; busing mine employees from a parking 
lot in the lower Rock Creek area 

• Prohibiting camping on RCR lands within 100 feet of Rock Creek in Section 10 from April 1 
through July 31 

• Monitoring harlequin ducks on four main tributaries of the lower Clark Fork River where 
there are known breeding sites: Rock Creek, Marten Creek, Swamp Creek, and Vermillion 
River and monitoring water quality parameters that would be appropriate for evaluating 
impacts on harlequin ducks (Appendix K) 

 
The KNF and DEQ would continue working with FWP to institute a delay of the fishing season opening 
date on Rock Creek to reduce the number of people potentially in or near the creek during critical 
harlequin duck season. 

Mitigations to minimize road impacts on fishers include wildlife crossing structures along NFS road 
#150. Lighting mitigations would be incorporated at the mill site to avoid attraction of and mortality to 
night migrating songbirds. 

Mitigation for several species would be accomplished concurrently with grizzly bear mitigation. Road 
access changes (installation of gates or barriers and public access restrictions, as shown on Figure 2-20) 
would increase habitat security for species sensitive to the effects of roads, and reduce the risk of vehicle-
caused mortality. Although securing private land through habitat acquisition would not create any 
additional habitat, it would improve habitat where road access changes occurred and would secure the 
sites from almost inevitable habitat alteration as a result of regional increases in human development 
unrelated to the Rock Creek Project. Acquired parcels would be managed for grizzly bear use in 
perpetuity and could improve or contribute suitable habitat for other species if the acquired parcels 
provided appropriate habitat characteristics and could be managed to improve habitat. Removal of 
carcasses killed by vehicles from roadsides would reduce mortality risks to carrion eaters other than 
grizzly bears. 
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Other mitigations would include funding for FWP law enforcement personnel to protect mountain goats 
and other wildlife species, and development and implementation of informational and educational 
programs for the public about wildlife species. This mitigation would be accomplished with the positions 
required under the Threatened and Endangered Species Mitigation Plans discussed below. 

Terrestrial Threatened and Endangered Species Mitigation Plans*. The Alternative V mitigation plan 
for terrestrial T&E species consists of the Terrestrial Threatened and Endangered Species Mitigation Plan 
in Appendix B of the 2006 BO (see Appendix E of this SEIS), plus the Terms and Conditions in the 2006 
BO. The mitigation plan requires the KNF to form and lead a grizzly bear Oversight Committee, which 
would develop a Comprehensive Grizzly Bear Management Plan. The Oversight Committee would 
oversee implementation of all mitigation requirements, and collect and review new information on grizzly 
bears and other information relevant to CYE grizzly bears over the life of the mine. The final mitigation 
plan must be approved by the KNF and DEQ before construction of the evaluation adit, and several 
components of the plan would be implemented before or during evaluation adit construction. The USFWS 
would advise the KNF in developing the Terrestrial Threatened, Endangered, and Proposed Species 
Monitoring Plan described in Appendix K. Key elements of the Alternative V terrestrial T&E species 
mitigation plan are described below. 

To reduce mortality risk to T&E species, RCR would: 

• Develop a RMP (called a transportation plan in the mitigation plan attached to the 2006 BO) 
that would include busing mine workers and visitors from the Lower Rock Creek area to the 
mill site. The RMP would describe how the amount of mine-related traffic on Rock Creek 
Project roads, total traffic on major public roads in the Rock Creek Study area, and as 
described in the 2006 BO, the effectiveness of road closures would be monitored. The RMP 
would be based on the Transportation and Monitoring Plan developed for the Rock Creek 
Evaluation Adit License Application. 

• Prohibit the use of road salt in the winter. This would reduce big game mortality that could 
draw bald eagles, wolves, and grizzly bears (in spring) to the road corridor and increase 
mortality. 

• Remove road-killed animals daily from road rights-of-way within the permit area described 
in Appendix A of the 2006 BO and along roads used for access or hauling ore. Road kills 
would be moved at least 50 feet beyond the right-of-way clearing and further, if necessary, to 
be out of sight from the road. 

• Monitor the number of big game animals killed by vehicle collisions. The need for 
monitoring would be reevaluated after 5 years of operation. 

• Monitor and report (within 24 hours) all grizzly bear, lynx, wolf, and black bear mortalities 
within the permit area described in Appendix A of the 2006 BO. 

• Fund two FWP grizzly bear management specialists in the lower Clark Fork River Valley for 
the life of the mine that would focus on providing public information and education and a 
program for grizzly bear conservation. RCR would fund the first 5 years of one grizzly bear 
management specialist prior to Phase I, and the first 5 years of the second grizzly bear 
management specialist prior to construction of Phase II. Proponents of future projects that 
may have adverse effects on the grizzly bear in the CYE could be required to contribute 
funding for these positions, potentially changing the proportional funding required by RCR. 
RCR has provided $468,603 to FWP toward funding of the grizzly bear management 
specialist. 

• Fund a FWP law enforcement position for the life of the mine in the lower Clark Fork River 
Valley. RCR would fund the first 5 years of the law enforcement officer prior to Phase I. 
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Proponents of future projects that may have adverse effects on the grizzly bear in the CYE 
could be required to contribute funding for this position, potentially changing the proportional 
funding required by RCR. 

• In coordination with the KNF and FWP, fund and/or conduct an enhanced outreach and 
education program to build support and understanding for the conservation of the CYE 
grizzly bear population. This would involve educational materials, public service 
announcements, newspaper ads, and billboards supporting grizzly bear conservation. The 
program could include installing signs at entrance roads to all grizzly bear habitats on the 
KNF, implementing education programs for schools and civic clubs, and offering a reward 
leading to arrest and conviction of people illegally killing grizzly bears in the CYE. 

• Use bear-resistant containers to hold attractants at all Rock Creek Mine facilities and remove 
contents in a timely manner. 

• Coordinate with bear specialists and provide funding for bear-resistant garbage containers for 
personal use by all mine employees associated with Phase I or Phase II who live in or near 
grizzly bear habitat. 

• Provide funding for an additional 100 bear-resistant garbage containers plus an additional 20 
per year, after the first year of construction phase, for distribution to the community at large 
by the grizzly bear specialists. 

• Fund the acquisition of bear resistant garbage containers to be placed in all developed 
campgrounds within Bear Management Units 1, 2, 3, 4, 5, 6, 7, 8, and 9 (pack in/pack out 
sites will not require garbage containers). 

• Coordinate with bear specialists, the USFWS, and the counties to prioritize and provide 
funding for fencing and electrification of garbage transfer stations in grizzly bear habitat in 
the CYE. RCR would provide funding for and work with the USFWS and Sanders County to 
make the Noxon Rock Creek garbage collection site bear-resistant prior to the start of 
evaluation adit construction. Prior to construction of the mine, the KNF, FWP bear specialists, 
and USFWS grizzly bear personnel would assess 16 other county garbage transfer stations, 
working with the counties to prioritize the sites and set a schedule for upgrading sites to be 
grizzly bear-resistant. 

• Fund an initial 10 electric fencing kits for use at bear problem sites that can be installed by 
FWP bear specialists and then 2 replacement kits per year, for use as needed. 

• Avoid the use of clovers or other plants attractive to black or grizzly bears in the seed mix 
used on open roads or any facility associated with the Rock Creek Mine (except as 
rehabilitation on closed roads or mitigation habitat where attracting bears would be 
encouraged). 

• Prohibit on-duty employees from carrying firearms within the permit area described in 
Appendix A of the 2006 BO, except for security officers and other designated personnel. 

• Prohibit employees from feeding wildlife within the permit area described in Appendix A of 
the 2006 BO to avoid attracting bears or other wildlife into conflicts with people and 
encouraging habituation. 

• Require employees to attend regular training related to living and working in grizzly bear 
habitat prior to starting work and on an annual basis thereafter. 
 

To mitigate for displacement due to disturbance (referred to as habitat effectiveness in the 2006 BO) of 
T&E species, RCR would: 

• Acquire perpetual conservation easements or purchase replacement grizzly bear habitat 
(2,350 acres). Of this, 53 acres would be acquired prior to evaluation adit construction, an 
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additional 1,721 acres prior to mine construction, 10 acres prior to the construction of the air-
intake ventilation adit, if the adit becomes necessary, and 566 acres prior to mine operation. 
Details of the process for transferring these lands to the Forest Service are described in the 
mitigation plan in the 2006 BO. RCR has acquired 928 acres of grizzly bear habitat to be 
conveyed to the Forest Service or placed in a permanent conservation easement. Prior to 
transferring fee title or conservation easement on lands acquired for grizzly bear mitigation to 
the KNF, RCR would complete road access changes, where appropriate. 

• Fund grizzly bear habitat enhancement activity on 484 acres that include, but are not limited 
to, prescribed fire. 
 

To reduce mortality risk, mitigate for displacement due to disturbance (referred to as habitat effectiveness 
in the 2006 BO), reduce incidental take, and avoid jeopardy for T&E species, RCR would: 

• Fund monitoring of trail use on the Rock Lake and St. Paul Lake trails. 
• Comply with the food storage order for BMUs 4, 5, and 6 before starting the evaluation adit. 

 
To reduce mortality risk for T&E species and mitigate for displacement due to disturbance, KNF would 
close 5.22 miles of roads: 1.61 miles of NFS road #2285 (Orr Creek Road), 0.51 mile of NFS road 
#2741A, 0.18 mile of NFS road #2741X, and 2.92 miles of NFS road #150 (Government Mountain Road) 
(Figure 2-20). About 2 miles of Bear Creek Road (NFS road #4784) also would be closed and about 6 
miles of the South Fork Miller Creek Road (NFS road #4724) would be gated and closed during spring, as 
required by the 2006 BO. Chicago Peak Road (NFS road #2741) would remain open. These road closures 
would be completed before mine construction and development. The KNF would maintain for the life of 
the mine the year-long access restriction currently in place on a portion of Midas Howard Creek Road 
(NFS road #4778). As RCR acquires the remainder of the 2,450 acres of lands to mitigate for 
displacement due to disturbance, the KNF and USFWS would evaluate the need for additional road and 
trail closures on those lands. The KNF would ensure that road or trail closures on mitigation lands that 
would reduce OMRD and/or TMRD or increase core areas would be in place within 3 years of acquisition 
or easement. As stipulated in the 2006 BO, at a minimum, upon acquisition or easement, where legally 
allowed the KNF would determine whether it would immediately close access routes temporarily to 
reduce OMRD. Final access route planning processes would then be conducted. 

To address habitat constriction, RCR would secure or protect from development and use 100 acres of 
replacement habitat that would enhance the north to south habitat corridor in the Cabinet Mountains. 
These lands are in addition to the 2,350 acres identified under mitigation item B-1 (see Threatened and 
Endangered Species Mitigation Plan in Appendix A). 

Finally, the 2007 BO Supplement requires that construction of the mine would begin only after at least six 
female grizzly bears were augmented into the Cabinet Mountains and monitored (USFWS 2007a) (all six 
females have been augmented to date). 

RCR would be required to finalize a monitoring plan to determine the effectiveness of the various 
mitigations on grizzly bears and their habitat. Monitoring measures are described in Appendix K. 

RCR would establish a trust fund and/or post a bond, prior to the evaluation adit, to cover the mitigation 
plan implementation costs. The amount in the fund or posted in a bond would be commensurate with 
projected work and associated mitigation items. See the revised mitigation plan in the 2006 BO for more 
detail. 
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In 2006, RCR and FWP established a collection agreement for RCR to fund the three FWP positions 
described above. In 2009, the Forest Service, FWP, and DEQ (Oversight Committee) entered into an 
agreement to work cooperatively to fulfill the requirements of the Terrestrial Threatened and Endangered 
Species Mitigation Plan, including the development of a Comprehensive Grizzly Bear Management Plan 
(USFS et al. 2009). The MOU establishes the roles and responsibilities of all participants and outlines 
their commitments. The Oversight Committee would specify when all components of the plan would be 
finalized and implemented as required by the Reasonable and Prudent Measures and Terms and 
Conditions in the 2006 BO for grizzly bears. The Oversight Committee would also set timelines for 
development of access management plans, describe the process for approving mitigation land, specify the 
wording for conservation easements, provide the framework for any proposed land exchanges related to 
mitigation acres, and outline job descriptions and work tasks for the three FWP positions. 

Aquatics and Fisheries Mitigation Plans (Including Bull Trout)*. The aquatics and fisheries mitigation 
plan was prepared and would be implemented in cooperation with the FWP, USFWS, KNF, and DEQ and 
would comply with the Terms and Conditions of the 2007 BO Supplement for bull trout (Appendix E) and 
any subsequent BO Supplement provided by the USFWS. The effects of sediment loading on aquatic 
resources and fisheries would be mitigated through implementation of the Sediment Mitigation Plan 
described above. Mitigation plans for chemical spills and tailings pipeline rupture would be developed 
prior to mine operation. Spill prevention measures for Phase I are provided in Appendix R, Spill Plan, of 
the Rock Creek Evaluation Adit License Application (RCR 2010). A Pipeline Spill Monitoring, 
Maintenance, and Repair Plan is described in Appendix K of this SEIS. 

Term and Conditions 1a and 1c of the 2007 BO Supplement (Appendix E) require RCR to conduct a 
watershed assessment to: (1) better define bull trout populations (distribution, densities, age class 
structures, genetics, growth rates, fecundity, and status of resident and migratory populations); and (2) 
better define habitat conditions (spawning, rearing, and overwintering conditions, including temperature 
monitoring). In 1997, Watershed Consulting prepared a report, 1996 Field Data Summary Report for Rock 
Creek Near Noxon, Montana, that addressed aquatic habitat issues raised during the environmental review 
for the proposed Rock Creek Mine pursuant to the ESA, NEPA, NFMA, and MEPA. The Watershed 
Consulting (1997) report addressed streamflows, substrate composition, sediment sources, large woody 
debris (LWD), fish populations and distribution, and potential bull trout spawning habitat. In 2012, 
Salmon Environmental Services prepared a report, Rock Creek Fisheries and Aquatic Habitat Assessment 
Supplement that incorporates data collected in the Rock Creek drainage since 1997 and provides 
information that addresses changes in management and legal direction implemented since 1997. The 
Watershed Consulting (1997) and Salmon Environmental Services (2012) reports meet the intent of the 
Terms and Conditions of the 2007 BO amendment for the watershed analysis. To further evaluate pre- and 
post-project riparian conditions, RCR would, in consultation with the Rock Creek Watershed Council, 
Forest Service, and USFWS, update the watershed assessment with any new data collected prior to the 
initiation of Phase II Construction and update mitigation and monitoring plans, if appropriate. 

RCR would be required to implement a stream habitat enhancement program to improve the ability of 
bull trout to move throughout the year in Rock Creek and increase habitat availability and diversity for 
migratory and resident bull trout populations. Whenever possible, these mitigations would be coordinated 
with work being done by Avista or the local watershed council to avoid duplication of efforts. RCR would 
improve or replace the existing culvert on the West Fork Rock Creek above the last bridge on NFS road 
#150 that has been identified as a barrier to fish migration as determined in consultation with the Forest 
Service. 

A sediment source reduction plan would be required to reduce sediment in spawning gravels. The 
Sediment Mitigation Plan described above provides a detailed sediment source reduction plan for Phase I 
activities. RCR would be required to submit a final Phase II mitigation plan to the KNF and DEQ for 
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approval prior to Phase II. The USFWS would advise the KNF in developing the sediment mitigation 
plan. Sediment source reduction activities would be completed before the mine construction period and 
maintained throughout the life of the mine. The Sediment Source Reduction Plan would incorporate the 
BMPs described under Section 2.3.1.12, Erosion and Sediment Control above. The plan also would 
include measures to improve in-stream sediment transport such that streambed scouring and sediment 
storage would be enhanced. This strategy also would result in the development of pools and stable riffles, 
thereby increasing habitats for fish and macroinvertebrates as required under the habitat enhancement 
plan described above. RCR would be responsible for: 

• Identifying sediment sources within the Rock Creek watershed such as culverts, road impacts, 
bridges, past bank stabilization efforts, and utility right-of-way impacts (one specific site, an 
eroding cutbank where Engle Creek joins Rock Creek, could be included for mitigation) 
focusing initially on NFS lands, lands within the drainage acquired to mitigate impacts on 
grizzly bears, and then other privately owned lands. 

• Developing a plan, based on modeled sediment reduction from mitigation measures, to 
reduce 400 tons of sediment per year within and outside of the permit area described in 
Appendix A of the 2006 BO, in the Rock Creek drainage, upstream of spawning areas, and 
during or before mine construction. A sediment monitoring program would be implemented 
throughout the life of the mine to ensure the sediment reduction mitigations are effective in 
improving stream conditions. 

• Leaving an unaltered vegetation zone between Rock Creek and the road and utility corridors, 
where possible during new construction, to protect bull and westslope cutthroat trout habitat. 

• Leaving a 300-foot buffer between the mill site and streams. 
• Installing sediment catchment basins in road ditches in areas where fine sediments could be 

transported to streams from application of sand during winter. 
• Working with the KNF to complete a road systems analysis to define existing and future road 

uses and closures. 
 

Mitigation would include funding for personnel (the law enforcement personnel mentioned under the 
Wildlife Mitigation Plan and the Terrestrial Threatened and Endangered Species Mitigation Plan above) to 
protect bull and westslope cutthroat trout through enforcing the law and informing and educating the 
public. Angling pressure in Rock Creek and its tributaries would likely increase due to improved access 
and increased use. Bull trout harvest is not allowed, but the fish is often misidentified by the public. 
Westslope cutthroat trout are highly susceptible to angling; therefore, harvest rate information and 
protection are needed. 

RCR would be required to complete and submit an evaluation of locations for the wastewater diffuser in 
the Clark Fork River. The evaluation would be completed in consultation with the Forest Service, DEQ, 
and USFWS and focus on recommendations to minimize potential effects on migrating or resident bull 
trout using the Clark Fork River habitats adjacent to the mouth of Rock Creek and the spring area 
immediately upstream. 

RCR would be required to submit an assessment of accident risk related to haul routes for mine vehicles. 
The assessment would identify areas that pose the greatest risk to bull trout and make recommendations 
for additional measures and responses to minimize risk. To reduce the risk of vehicles and their contents 
from reaching Rock Creek in the event of an accident, barriers would be installed at two bridges and one 
culvert along NFS road #150. 

Alternative V also includes measures described in Section 2.3.1.3.2, Final Underground Mine Design 
Process, Section 2.3.1.4.1, Mill and Adit Construction, and Section 2.3.1.4.2, Mine Development to 
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mitigate mine impacts on surface water quantity and quality that would indirectly mitigate impacts on bull 
trout, namely: 

• Maintaining buffers between mine voids and water-bearing faults and Cliff Lake 
• Minimizing the risk of subsidence reaching the surface and mine water flowing to surface 

water by implementing the subsidence mitigation measures described in Section 2.3.1.3.2, 
Final Underground Mine Design Process and Section 2.3.1.4.2, Mine Development 

• Grouting ahead of blasting to minimize groundwater inflows to the mine and adits 
 

The measures listed above would reduce impacts on surface water resources in the CMW, reduce impacts 
on stream baseflows, minimize sediment delivery to streams, and reduce or minimize detrimental effects 
on surface water quality. 

As described in Section 4.6.2, Geotechnical Engineering - Alternative V, the Alternative V paste tailings 
facility would greatly reduce the risk of surface water quality impacts from a failure compared with other 
tailings disposal options. The KNF and DEQ would require review and approval of final designs for the 
paste tailings facility and the paste plant before construction of Phase II could begin. If any additional 
measures could be incorporated to minimize the risk of catastrophic paste pile or facility failures, the 
KNF and DEQ, in coordination with the USFWS, would determine the timeline and mechanism for 
implementation of those identified measures. In addition to design details, supporting data, and 
assumptions associated with the final design, RCR would be required to submit detailed construction and 
operations monitoring plans. 

A conceptual monitoring plan is found in Appendix K and addresses all monitoring items required by the 
Terms and Conditions of the 2007 BO Supplement. Aquatic and fisheries monitoring would be 
coordinated with water quality and streamflow monitoring. RCR would monitor impacts on benthic 
macroinvertebrates, fish populations, and periphyton. Metals accumulations in fish tissues and sediments, 
increases in sediment loads, and water quality, including temperature, would also be monitored. RCR 
would need to identify additional monitoring sites. Monitoring of sediment sources during construction 
would be conducted under the Reclamation Monitoring Plan found in Appendix K. 

To ensure early detection of any surface water reductions potentially caused by the mine, there would be 
periodic monitoring of springs, streams, and the mouth of Rock Creek as specified in the Groundwater 
Dependent Ecosystem Inventory and Monitoring Plan in Appendix K. Additional groundwater monitoring 
may be necessary to comply with the Terms and Conditions for implementing the Reasonable and Prudent 
Measures in the 2007 BO Supplement and would be incorporated into the appropriate monitoring plans as 
needed. Prior to Phase II Construction, RCR would submit a plan (see Water Resources Monitoring Plan 
in Appendix K) to monitor groundwater effects as they relate to bull trout habitat requirements to the 
KNF and DEQ for approval. The USFWS would advise the KNF in developing the Water Resources and 
Aquatics and Fisheries Monitoring Plans. 

Hard-Rock Mining Impact Plan. The Montana Hard-Rock Mining Impact Act requires preparation of a 
Hard-Rock Mining Impact Plan to allow local government entities to respond in a timely fashion to the 
increased demand for their services resulting from mine construction and startup. RCR completed this 
plan in coordination with Sanders County and other affected jurisdictions (ASARCO 1997), and the plan 
was approved by Sanders County in 1997. The plan provides a coordinated mechanism for allocating 
project tax revenues to local government jurisdictions that would experience increased capital and 
operating costs, but would not receive appropriate project tax revenues. The plan also calls for 
prepayment of selected local taxes where revenues would lag behind demands on local government 
services. 
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The impact plan forecasts project-induced increases in operating revenues, and net operating costs for 19 
affected local government jurisdictions. Under the plan, an estimated total of $725,000 in tax 
prepayments would be made during project construction and startup. These prepayments would be treated 
as credits against RCR’s future local tax liabilities. In addition, special grant payments (estimated at 
$158,500) would be made to alleviate inequities in location and timing of local government receipts. The 
plan includes conditions that would trigger adjustments or amendments to the plan if impacts prove to be 
greater than expected. 

Wetland Mitigation Plan. Effects on wetlands were avoided and minimized to the maximum extent 
practicable. Mitigation measures for Alternative V include avoidance, minimization, and wetland creation 
for isolated wetland impacts. RCR would implement the following design changes or measures to avoid 
and minimize effects on isolated and jurisdictional wetlands and other waters of the U.S. within the study 
area of the Rock Creek Project for Alternative V: 

• The Alternative V mill site design was modified to avoid 0.15 acre of isolated wetlands. 
• The surface disturbance footprint of the paste tailings facility was modified to avoid 0.21 acre 

of isolated wetlands on NFS lands. 
• Realignment of NFS road #150 was shifted at its intersection with Montana Highway 200 to 

avoid 0.29 acre of isolated wetlands. 
• Where it would cross Engle Creek, the realigned NFS road #150 would be located to avoid 

wetlands, and bridge abutments would be placed outside of the ordinary high water mark. 
• During Phase I, where the upgraded NFS road #2741 would cross two ephemeral streams, 

open bottom arch culverts may be used, if practical, to avoid stream impacts. 
• Culvert replacements where NFS road #150 crosses Big Cedar, Orr, and West Fork Rock 

creeks would be within the existing road disturbance footprint. Impacts outside of the existing 
disturbance footprint would be temporary. Construction would be implemented to avoid 
wetlands where practicable. 

• Power line footings would be placed outside of wetlands and the ordinary high water mark of 
streams. 

• Pipelines would be bored under stream channels, attached to existing bridge structures, or 
placed on trestles above the stream. The pipeline that would cross Rock Creek would be 
placed on an elevated trestle with no footings below the ordinary high water mark. Over any 
stream the pipe would have a secondary containment to control any leakage. 

 
When construction occurred near a wetland or other water of the U.S., BMPs would be implemented. 
BMPs are described in RCR’s application for Storm Water Permit MT0031763. RCR would need a permit 
to discharge stormwater during Phase II. BMPs for Phase II would be described in the Phase II 
stormwater permit and may include but are not limited to: 

• Infiltration basins, runoff and run-on ditches, and berms to avoid sediment transport to waters 
• Sediment filters such as silt fence or straw berms 
• Settling basins to capture sediment 

 
RCR would construct the paste tailings facility to avoid all wetlands on NFS lands, as reflected in the 
revised conceptual paste tailings facility disturbance footprint shown on Figure 2-2. As described in 
Section 2.3.1.7, Tailings Deposition, the paste tailings facility design would be finalized during the final 
design investigation process and reviewed by a PTTAG established by the KNF and DEQ. 
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Based on preliminary design, effects on jurisdictional wetlands within the Alternative V disturbance 
boundary have been avoided, and no compensatory mitigation under the Clean Water Act would be 
required. If, after final design, effects on jurisdictional wetlands could not be avoided, the appropriate 
authorization would be requested from the Corps and any required compensatory mitigation would be 
implemented. RCR’s plan for mitigating the 3.5 acres of isolated wetlands affected by the paste tailings 
facility is described in Appendix L. 

RCR would monitor wetlands potentially impacted by changes in water quantity due to the mine as part 
of the Groundwater Dependent Ecosystem (GDE) monitoring described in Appendix K. If impacts on 
wetlands were identified during monitoring, RCR would implement the Contingency Action Plan 
described in the Water Resources Monitoring Plan in Appendix K. 

2.3.2 Alternative IV—Modified Rock Creek Project with Mitigations 
Figure 2-21 shows Alternative IV facilities and access roads. Table 2-1 summarizes features and 
components of Alternative IV. In Alternative IV, tailings would be deposited as a slurry and not as a paste, 
as proposed for Alternative V. The location of Alternative IV adit portals and mill at the confluence of the 
east and west forks of Rock Creek is similar to Alternative V, and is about 1.5 miles closer to the Clark 
Fork Valley than Alternatives II and III. Relative to Alternatives II and III, in Alternatives IV and V the 
utility corridor would be shorter but the production adit would be longer and more waste rock would be 
produced. Alternative IV incorporates modifications and mitigation measures proposed by the KNF and 
DEQ to reduce or eliminate undesirable environmental impacts that are in addition to or instead of the 
mitigations proposed by RCR. Modifications and mitigation measures were developed in response to the 
significant issues identified during the scoping process. Modifications incorporated in Alternative IV 
include relocated mine adits, a relocated mill site, a modified mine portal access route, a revised tailings 
facility design, relocation of the intersection of NFS road #150 with Montana Highway 200, changes to 
the road and utility corridor, an alternate rail loadout location in Miller Gulch, an alternate air-intake 
ventilation adit location, and relocating the wastewater treatment plant away from a proposed wetland 
mitigation site. Additional mitigations due to the mill site relocation include site-specific changes in the 
reclamation/revegetation plan, a 300-foot stream buffer along the mill site, a 100-foot visual buffer 
between the mill site and NFS road #150, and changes to grizzly bear mitigation (replacement acreage 
changes). A full description of Alternative IV is available in the 2001 FEIS. 

2.3.3 Alternative III—Proposed Project with Modifications and Mitigations 
Alternative III (Figure 2-22) incorporates modifications and mitigation measures proposed by the KNF 
and DEQ to reduce or eliminate undesirable environmental impacts. Table 2-1 summarizes features and 
components of Alternative III. These measures are in addition to or instead of the mitigations proposed by 
RCR. Proposed modifications were developed in response to the significant issues identified during the 
scoping process. The seven modifications incorporated in Alternative III include a modified mine portal 
access route, a revised tailings facility design, relocation of the intersection of NFS road #150 with 
Montana Highway 200, changes to the road and utility corridor, an alternate rail loadout location in Miller 
Gulch, an alternate air-intake ventilation adit location, and relocating the wastewater treatment plant away 
from a proposed major wetland mitigation site. Like Alternative IV, in Alternative III, tailings would be 
deposited as a slurry. 
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Mitigations include: 

• Geochemical and rock testing programs 
• Rock mechanics studies 
• Measures to protect scenic resources 
• Changes in reclamation/revegetation plans 
• Measures to reduce noise levels 
• Additional grizzly bear mitigations 
• Expanded monitoring for hydrology, soils and revegetation, fisheries/aquatics, and wildlife 
• A subsidence control and monitoring plan (contained within the rock mechanics data 

collection and monitoring plan) 
• An aquatics/fisheries mitigation plan 

 
A full description of Alternative III is available in the 2001 FEIS. 

2.3.4 Alternative II—RCR Project Description (Proposed Action) 
Alternative II (Figure 2-23) is RCR’s proposed action as described in the Application for a Hard Rock 
Operating Permit and proposed Plan of Operations. Table 2-1 summarizes features and components of 
Alternative II. RCR would construct, operate, monitor, and reclaim the Rock Creek Project as proposed in 
the Plan of Operations and application. Important highlights of the proposed exploration, operating, and 
reclamation plans are described in the 2001 FEIS. Like Alternatives III and IV, tailings would be 
deposited as a slurry in Alternative II. More specific details are provided in RCR’s Exploration and 
Operating Permit Applications and Plans of Operations. 

2.3.5 Alternative I—No Action 
Under this alternative, RCR would not develop the Rock Creek Project and no surface-disturbing 
activities would occur on NFS land. The environmental, social, and economic conditions described in 
Chapter 3 would not be affected by the construction and operation of the Rock Creek Project. Any 
existing exploration-related or baseline collection disturbances by RCR would be reclaimed in accordance 
with existing laws and permits. The No Action Alternative provides a baseline for estimating the effects of 
other alternatives. A detailed description of the No Action Alternative is available in Chapter 2 of the 2001 
FEIS. The Forest Service currently does not have the authority to deny the Rock Creek Project if RCR 
demonstrates compliance with all applicable laws and regulations. The Corps can deny a Section 404 
permit if the permitted action would not comply with the Guidelines (40 CFR 230.10), or if the permit 
issuance would be contrary to the public interest (33 CFR 320.4). 

2.3.6 Forest Plan Amendment 
Alternative V would require a project-specific amendment to the 2015 KFP to allow a variance 
suspending the requirement for full consistency with two forestwide guidelines and one management area 
guideline to be consistent with the plan (KNF 2015a, 2015b). The two forestwide guidelines and one 
management area guideline suspended would be: 

• Forestwide guideline FW-GDL-WL-09 related to avoiding native ungulate winter range areas 
during the critical mid-winter period. Because it would not be practicable to avoid or 
minimize construction and operation activities during January and February, the project-
specific variance would allow the mine to operate yearlong in elk, mule deer, and white-tailed 
deer winter range. 
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• Forestwide guideline FW-GDL-AR-01 (i.e., consistency of management activities with the 
mapped scenic integrity objective (SIO)). Mine facilities (i.e., paste tailings facility, mill site, 
and air-intake ventilation adit), the realignment of NFS road #150, and the overhead power 
line along NFS road #150 that would result in a scenic integrity lower than the mapped SIOs 
in the 2015 KFP would be granted a variance. The project-specific variance would not change 
the desired SIO under the Scenery Management System (SMS) in the 2015 KFP for the study 
area. 

• Guideline MA1a-GDL-AR-01 (management activities should be consistent with the Scenic 
Integrity Objective of Very High). In a mapped SIO of very high, the landscape is intact with 
changes resulting primarily through natural processes and disturbance regimes. The air-intake 
ventilation adit, which would result in an SIO lower than very high, would be granted a 
variance. The project-specific variance would not change the SIO for the CMW. 

 
The amendment would be completed in accordance with the regulations governing forest plan 
amendments found in 36 CFR 219 and Forest Service Manual 1921.03. The analysis disclosed in this 
SEIS satisfies the requirements for an evaluation for the amendment. 

  



}}
}}

}}

}}

}}
}}

}}

X
X

X
X

X
X

X
X

X
X
X
X

X

X
X

X
X

XXXXXX

}}

}}
}}

}}

}}

}}
}}

}}
}}

}}
}}

}}
}}

}}

}}
}}

}}
}}

}}
}}

}} }}
}}

}}

}}
}}

}}
}}

}}
}}

}}
}}

}}

X

XXX

X
X

X
X

X
X

X
X

X

}}
}}

!
!

!

!

!

X X

XXXXX XX

¨

T

T

!

East Fork Rock Cre ek

West Fork Rock Creek

Bull Rive
r

East
Fork Bull River

Cabinet
Gorge
Reservoir

Noxon
Reservoir

Big Cedar Gulch

Ro
ck

Cr
ee

k

East Fork Bull River

150

150A

2741

Saint
Paul
Lake

Cliff
Lake

Copper
Lake

Moran
Basin
Lakes

Clark Fork River

Copper Gulch

Chicago Creek
Mille

r Gulc

h

Cabinet
Mountains
Wilderness

Hwy 56

Ventilation
Adit

Wastewater
Treatment

Plant - Phase II

Mill
Site

Evaluation
Support
Facility

- Phase I

Evaluation
Adit

Pro
du

cti
on

Ad
its

Switchyard

2284

Creek

150
 (G

ov
ern

men
t

Mou
nta

in 
Ro

ad
)

1022

Hwy 200

South BasinCreek

Orr Creek

150B

Tailings
Facility

Waste
Rock
Dump

150

Unnamed
Tributary

Unnamed
Tributary

Engle

Saint Paul Peak

Chicago Peak

Noxon

Evaluation
Adit Portal

2741J

±

Access Road Types
Existing Single Lane
Proposed New Single Lane
Existing Double Lane
Proposed New Double Lane

Utility Lines and Pipelines
! ! Overhead Powerline
}} }} Overhead Powerline and Pipeline
X X X Pipeline

Existing Power Line
Existing Road
Highway
Mining Limit
Alternative II Disturbance
Footprint
Cabinet Mountains
Wilderness Boundary

Figure 2-23.  Alternative II Facilities, Pipelines, and Roads

0 2,000 4,000
Feet

Rail
Loadout

Hwy 200

Cabinet
Gorge
Reservoir



 



Chapter 2 Part III: Alternatives Considered but Eliminated from Detailed Study 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
2-115 

2.4 Part III: Alternatives Considered but Eliminated from Detailed 
Study 
A number of alternatives to proposed Rock Creek Project components or options were suggested during 
scoping or in public or KNF and DEQ comments. This section describes alternatives that the KNF 
considered but eliminated from detailed study and the reasons for their elimination. 

2.4.1 Other Recoverable Deposits 
The USGS completed a review of copper-silver deposits in western Montana and eastern Idaho (Boleneus 
et al. 2005). A stratabound deposit is a mineral deposit that occurs within a specific stratigraphic bed or 
horizon, but which does not comprise the entire bed. Worldwide, stratabound copper-silver deposits 
contain 23% of all known copper resources and are the second most important source of the metal. These 
deposits typically consist of disseminated copper sulfide minerals restricted to a narrow range of 
mineralized layers within a sedimentary sequence. The Rock Creek, Montanore, and Troy deposits, which 
are currently the most significant undeveloped resources identified in the western Montana copper belt, 
are also among the largest stratabound copper-silver deposits in North America and contain about 15% of 
the copper in such deposits in North America (Boleneus et al. 2005). 

The USGS used the term “world-class deposit” to provide the relationship of the Rock Creek and 
Montanore deposits to other known stratabound copper-silver deposits in North America. World-class 
deposits are significant because production from any of them would affect the world’s supply-demand 
relation for the metal. World-class deposits are those that exceed the 90th percentile of discovered metal 
and contain more than 2.2 million tons of copper. Only four world-class stratabound copper-silver 
deposits are found in North America: the Rock Creek and Montanore deposits and the Kona and White 
Pine deposits in Michigan (Boleneus et al. 2005). 

According to Boleneus et al. (2005), mineral deposits in the Revett Formation are unusual because they 
are also rich in silver, a characteristic that sets them apart from many other stratabound copper deposits. 
Individually, the Rock Creek and Montanore deposits are considered world-class silver deposits, and 
collectively they contain 680 million troy ounces of silver. Such deposits represent a “supergiant” silver 
deposit, which Singer (1995 as cited in Boleneus et al. 2005) defined as the largest 1% of the world’s 
silver deposits. 

RCR has made an extensive evaluation of the surrounding area. In 1993, ASARCO relinquished all of its 
rights and interests in two other deposits because no economic concentrations of copper and silver were 
found. In June 2015, Hecla acquired Revett Mining Company, Inc. and all associated subsidiaries, 
including RCR, the project proponent for the Rock Creek Project. In September 2016, Hecla acquired 
Mines Management, Inc. and all of its subsidiaries, including Montanore Minerals Corporation, the 
project proponent for the Montanore Project. In November 2016, Hecla notified the KNF that it did not 
intend to modify the proposed action for either project. Further, Hecla stated it fully intends to maintain 
the present corporate structure of separate standalone companies and projects into the foreseeable future 
so that the projects will remain owned and operated by two separate legal entities. 

Currently, RCR’s mining claim holdings in the western Montana copper-sulfide belt are solely related to 
the Troy Mine and the Rock Creek Project. Consequently, the KNF and DEQ did not identify any 
alternative mineralized resources in northwest Montana that RCR could reasonably obtain. 

2.4.2 Facility Location Alternatives Analysis 
Placing fill in jurisdictional waters of the U.S. requires a Section 404 permit from the Corps because such 
activities are regulated under Section 404 of the Clean Water Act. The Corps and the EPA use regulations, 
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informally called the “404(b)(l) Guidelines” or “Guidelines,” to evaluate impacts from dredged or fill 
disposal activities on waters of the U.S. and to determine compliance with Section 404 (40 CFR 230 et 
seq.). The Guidelines require analysis of “practicable” alternatives that would not require disposal of 
dredged or fill material in waters of the U.S., or that would result in less environmental damage. During 
preparation of the 2001 FEIS, it was assumed that all wetlands in the Rock Creek Study area were 
jurisdictional waters of the U.S. and that an individual Section 404 permit would be required for the Rock 
Creek Project. To demonstrate compliance with the Guidelines, the KNF and DEQ prepared a Draft 
404(b)(1) Showing for the Rock Creek Project in 2001 (see Appendix F of the 2001 FEIS). 

The Corps is a cooperating agency in this SEIS. After a preliminary review of the 404(b)(1) Showing 
presented in the 2001 FEIS, the Corps suggested the KNF update the facility location alternatives analysis 
and the 404(b)(1) analysis for this SEIS. The Corps noted evaluation criteria differed between the prior 
analyses and did not address all current regulatory changes. To address the Corps’ comment on the 
previous analyses, the KNF completed an updated alternatives analysis of all mill and tailings facility 
sites previously evaluated in an evaluation conducted by a prior project owner as part of their project 
planning (ASARCO 1989), the KNF’s MAC Report on mineral activity in the Cabinet Mountains (USFS 
1986), the KNF’s Evaluation of Alternative Disposal Sites and Disposal Methods for the ASARCO Rock 
Creek Project (Thompson 1989) for the Rock Creek ore body, and the 2001 FEIS. The updated 
alternatives analysis is described in detail in the Facility Location Alternatives Analysis Report for the 
Rock Creek Project (ERO 2013). 

In its 2013 JD for the Rock Creek Project, the Corps determined that aquatic resources within the paste 
tailings facility and mill site were isolated nonjurisdictional waters. In response to RCR’s request for 
preapplication guidance in May 2013, the Corps indicated the preferred alternative access road upgrades, 
culvert installations, and in-stream diffuser may be eligible for authorization under the current NWP 44 
for Mining Activities. For areas where water pipelines and power lines would be buried (such as in NFS 
road #150 and NFS road #2471), NWP 12 for Utility Line Activities may also be appropriate. An 
individual 404 permit would not be necessary for the Rock Creek Project and compliance with the 
Guidelines would be addressed by RCR in its preconstruction notification for its NWP. After additional 
consultation with the Corps, the KNF determined that although a project-specific 404(b)(1) analysis 
would not be required, the Facility Location Alternatives Analysis would be completed and retained for 
the Rock Creek Project file. The Facility Location Alternatives Analysis is summarized in the following 
subsections. 

2.4.2.1 Updated Mill Site Screening 
The KNF used an iterative process to evaluate mill site and paste tailings facility options. The first level 
of analysis focused on mill sites identified in the ASARCO study and mill sites identified as suitable for 
the Rock Creek ore body in the MAC Report (Figure 2-24). Potential mill sites were evaluated based on 
accessibility, availability, effects on habitat for protected aquatic and terrestrial species, and effects on 
roadless areas and eligible Wild and Scenic River corridors. Four of the nine potential mill sites were 
eliminated based on these criteria and five sites were retained for further analysis. The five retained mill 
sites were Sites L and M (on the East Fork Rock Creek), V (on the East Fork Bull River), Site I (in the 
West Fork Rock Creek drainage in the general location of the mill site for Alternatives II and III in the 
2001 FEIS), and Site K (in the general location of the mill site for Alternatives IV and V in the 2001 
FEIS). 
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2.4.2.2 Updated Paste Tailings Facility Site Screening 
The KNF used three successive levels of screening to narrow the range of paste tailings facility options 
analyzed in detail in the SEIS. Level I screening eliminated options based on capacity, availability, and 
distance to the mill site. The KNF eliminated eight potential paste tailings facility sites based on the Level 
I criteria. Site 3A, on the Bull River; Site 5, at the confluence of the East and West Fork Rock Creek; Site 
11A, north of Rock Creek at the confluence with the Clark Fork River; Site 21, south of Swamp Creek; 
and the McKay Creek site were retained for Level II analysis. Options remaining after Level I screening 
were further evaluated in Level II screening based on the following environmental criteria: watershed 
area, impacts on perennial streams, occupied bull trout habitat, impacts on riparian areas, core grizzly 
bear habitat, reduction in secure grizzly bear habitat, lynx habitat, old growth habitat, Inventoried 
Roadless Areas (IRAs), and eligible Wild and Scenic River corridors. Two additional paste tailings 
facility sites (Site 5 and the McKay Creek site) were eliminated based on the Level II criteria. 

A third, more detailed level of screening (Level III screening) was conducted on remaining options based 
on engineering, geotechnical, environmental, and land management criteria. The KNF analyzed three 
paste tailings facility sites in greater detail in the Level III screening: the Bull River site (3A), the Rock 
Creek site (11A), and the Swamp Creek site (21). The Bull River site could feasibly be used only in 
conjunction with Mill Site V; the other two paste tailings facility sites could be used with Mill Site I, K, L, 
or M. For the Level III screening analysis, engineering and geotechnical factors were considered in 
addition to environmental resources. Seven engineering and geotechnical criteria were developed, and 
five criteria were used to evaluate effects on aquatic resources. Effects on wildlife were evaluated by 
considering important grizzly bear habitat, lynx habitat, and old growth forest. Effects on IRAs and river 
corridors eligible for addition to the Wild and Scenic River System were also considered. Following Level 
III screening, KNF retained the Rock Creek paste tailings facility site (11A) for detailed analysis in this 
SEIS. The Bull River (3A) and Swamp Creek (21) sites were eliminated based on impacts on aquatic 
resources. Following a final analysis of the remaining mill sites, Mill Sites L and M were eliminated from 
detailed analysis due to impacts on aquatic resources and roadless areas, and Mill Sites I (RCR’s proposed 
site on West Fork Rock Creek, SEIS Alternatives II and III) and K (SEIS Alternatives IV and V) were 
retained. The KNF identified Mill Site K, at the confluence of West and East Fork Rock Creek (SEIS 
Alternative V), as the least environmentally damaging alternative because it would not affect wetlands or 
waters of the U.S., would avoid effects on RHCAs, would substantially reduce the length of utility and 
road corridors, and would not have other adverse environmental consequences. 

2.4.3 Tailings Surface Disposal Methods 

2.4.3.1 Overview of Mine Tailings 
Advances in material segregation and dewatering techniques with direct application to the mining 
industry have made it possible to generate a number of different tailings products. These range from 
whole tailings (sand, silt and clay-sized particles) to only the fine-grained particles (silt and clay-sized), 
and from a slurry tailings to one that has the consistency of moist sand. All of these tailings products have 
their utility depending on the intended end use of the tailings. The following is a brief outline of various 
tailings products commonly found in the mining industry. 

In mining projects that use milling to separate metals from rock, the waste stream (tailings) is discharged 
from the mill as a slurry, which is simply a mixture of water and solids. The mixture of the slurry, referred 
to as the slurry density, is reported as the percentage of the dry weight of solids (tailings) to the total 
weight of the slurry (dry solids weight plus the water weight) as follows: 
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Slurry density (%) = (dry weight of tailings)/(dry weight of tailings + weight of water) 
Example: 100 lbs tailings/(100 lbs tailings + 81.8 lbs water) = 55% slurry density 
(For this discussion tailings density and slurry density are interchangeable descriptors). 

Thickeners are used at the end of the process circuit at the mill to adjust slurry density to a desired 
solids/water ratio before routing the slurry to the tailings facility. Typical slurry densities range from 15 to 
55%. As the slurry density decreases, the water content in the slurry increases and the more fluid-like the 
slurry mass becomes. As slurry density increases (i.e., more solids and less water), the slurry transitions 
from a Newtonian fluid, a fluid in which heavier particles separate from the water, to that of a Bingham 
fluid (a fluid that behaves as a rigid body at low stresses but flows as a viscous fluid at high stress). At 
very high slurry densities, the slurry changes from a Bingham fluid to a semisolid, plastic material. The 
physical consistency of the slurry also changes with changes in slurry density. These changes in 
consistency are technically due to changes in the internal strength of slurry. Once the internal strength 
increases to a point where particle segregation from the water does not occur, the slurry is technically 
considered a paste and exhibits characteristics of a Bingham fluid. This transition from a slurry to a paste 
can occur at a slurry density as low as 60%. 

The mining industry has adopted descriptive labels for the various tailings products based on the tailings’ 
physical characteristics, consistency and density. The common labels are slurry tailings, thickened 
tailings, paste tailings, and filtered (or cake) tailings. These descriptive labels and the relationship 
between consistency, behavior and density is somewhat arbitrary although useful as an indicator of 
general physical characteristics of the tailings and for categorizing the expected behavior of tailings over 
a range of densities. 

The characteristics and properties of a tailings product at a given density depend on many independent 
factors such as physical and geochemical properties of the solids, and the mineralogy of the solids. 
Therefore, it is important to understand that as tailings transition from one descriptor to another, there is 
overlap in the range of slurry densities. It is not uncommon that tailings from one ore body may behave as 
thickened tailings at a specific slurry density while tailings from a second ore body will behave as a paste 
at the same slurry density. 

The tailings descriptive labels (e.g., slurry or paste) have been incorporated into the tailings management 
vernacular to reference, in general terms, the “method” of tailings deposition. Below is general 
description of each “method” and the typical tailings density values associated with each one. Since 
tailings density and water content influence tailings consistency and behavior, the tailings density has 
significant bearing on the type of containment facility required to hold the tailings and how the tailings 
facility is managed. 

2.4.3.1.1 Slurry Tailings 
With slurry tailings, the slurry density is sufficiently low that the water component of the slurry mix 
controls the behavior of the tailings. The high water content results in little or no internal strength and 
solid particles segregate out from the slurry mix upon deposition causing a significant amount of this 
water to immediately drain off and form a water pool in the lower area of the impoundment. Tailings 
surfaces under these conditions generally have an average slope of about 1%, but can be as flat as 0.5%. 
In areas near the deposition point, sand-sized particles tend to segregate out first and create a slightly 
steeper tailings surface up to 1.5% to 2% (average but can be steeper) depending upon the sand content 
and flow velocity at the discharge point. Slurry tailings can be transported by pumping with centrifugal 
pumps. Slurry densities are typically 55% or less in this category but can be as high as 60% for some 
tailings. Slurry tailings require a constructed containment facility and this structure is frequently built 
using the coarse fraction (sand) of the tailings. Tailings water management is an important component of a 
slurry tailings impoundment. 
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2.4.3.1.2 Thickened Tailings 
Thickened tailings represent an intermediate step between the high water content slurry tailings and the 
more viscous paste tailings. The slurry density is sufficiently high that the solid particles in thickened 
tailings behave in a paste-like manner and do not segregate upon deposition. Sufficient excess water 
exists within thickened tailings that upon deposition, there will be some water separating out of the 
tailings and creating a water pool. Much less water is released from thickened tailings than conventional 
slurry tailings. Surface slopes from thickened tailings deposition tend to be slightly steeper (3% to 4% on 
average) than slurry tailings. Transport of thickened tailings can be with centrifugal pumps in the lower 
slurry densities but require positive displacement pumps as the slurry density increases. The slurry density 
range is typically 60% to 75%. Thickened tailings require some sort of constructed containment facility. 

2.4.3.1.3 Paste Tailings 
Paste deposition occurs when the slurry density is sufficiently high that the slurry mass exhibits sufficient 
internal strength that the solid particles do not segregate out of the slurry upon deposition or as the 
tailings mass flows away from the discharge point. The slurry flows as a thick heavy fluid and exhibits a 
consistency varying from soft toothpaste to a thick stiff paste. Paste tailings at the lower boundary of 
slurry density will exhibit tailings consolidation and create excess water, which may be in sufficient 
quantity to form a small pool of water. Paste tailings are often labeled as thickened and highly thickened 
tailings as described above. As the slurry density increases in paste tailings, consolidation water reduces 
to little or no discharge. Typical paste tailings require transport using positive displacement pumps, 
although the lower range of slurry densities may be pumped using centrifugal pumps. The range of slurry 
density for paste tailings is about 60 to 85%. Paste tailings can have sufficient internal strength that they 
often require little to no retaining structures. 

2.4.3.1.4 Filtered (or Cake or Dry) Tailings 
Filtered tailings occur once the slurry density is sufficiently high (i.e., low water content) that the mix 
begins to behave as a semi-solid material. The slurry mass exhibits soil-like characteristics and requires 
mechanical means, such as trucks or conveyors, for transport and distribution. Filtered tailings have little 
to no free water and can be moved with heavy equipment, and once placed can be compacted into a very 
stable mass, much as compacted earth fill. The slurry density of filtered tailings is typically greater than 
85%. Filtered tailings do not require a retaining structure. 

2.4.3.2 Selection of Paste Tailings Deposition for Alternative V 
The 2001 FEIS, the KNF and DEQ considered a range of deposition methods. In its original Plan of 
Operations, ASARCO proposed slurry deposition using the upstream construction method (Alternative 
II). During the evaluation of Alternative II, the KNF and DEQ identified concerns about seismic stability 
and seepage issues typically associated with this method of tailings deposition and dam construction. To 
increase stability, a modified centerline design was developed. Use of the centerline raise coupled with 
upstream deposition after 7 years of operation was used in Alternatives III and IV. After further review 
and evaluation to address concerns about stability and seepage, the KNF and DEQ developed paste 
deposition as Alternative V and selected this alternative in the 2001 ROD. The KNF reconfirmed the 
decision of paste deposition and Alternative V in the 2003 ROD. 

2.4.3.2.1 Tailings Deposition Methods Considered but Eliminated from Detailed Study 
Thickened tailings deposition is similar to slurry deposition, and for the Rock Creek Project did not offer 
any specific advantage over slurry deposition. Therefore, this tailings deposition method was not analyzed 
in detail in this SEIS. The KNF and DEQ also eliminated filter tailings deposition from detailed analysis 
in the 2001 FEIS. Since the 2001 FEIS was issued, the KNF reviewed reports about filter tailings 
deposition associated with a proposed copper mine near Tucson, Arizona. Rosemont Copper Corp. is 
proposing to construct a 73,600-tpd copper mine. Precipitation at the site is about 17 inches per year and 
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pan evaporation is estimated at 72 inches per year (AMEC Earth & Environmental, Inc. (AMEC) 2008). 
Annual water requirements are estimated to be 5,000 acre-feet per year with a peak delivery volume of 
5,000 gpm. Minimizing makeup water requirements at the site was an important consideration in selecting 
filtered tailings as the proposed tailings disposal method. AMEC reported that often one of the main 
reasons to select dry-stacked filtered tailings as a management option was the recovery of water for 
process water supply, particularly in arid environments where water is an extremely valuable resource. 

AMEC reported that dewatered tailings systems may have less application for operations where tailings 
ponds store tailings solids as well as water. This is particularly true in temperate climates where there may 
be a net surplus of water and the tailings facility serves to store annual snowmelt, runoff from high 
precipitation events, and excess process water, and acts as a reservoir to ensure balanced availability of 
water for year-round operations. AMEC (2008) indicated filtered tailings may be an appropriate tailings 
disposal method if a project has one or more of the following attributes: 

1. Is located in arid regions, where water conservation is crucial (e.g., western Australia, 
southwest United States, much of Africa, and western South America) 

2. Is located in cold regions, where water handling is very difficult in winter 
3. Is located in areas where very high seismicity precludes some forms of conventional 

paste tailings facilities 
4. Has topographic considerations that exclude conventional dam construction and/or viable 

storage to dam material volume ratios 
5. Is located in areas where construction materials for conventional dams do not exist or are 

very expensive to supply 
6. Has mill processing where economic recovery (commodity or process agent(s)) is 

enhanced by tailings filtration 
7. Has an operating and/or closure liability of a conventional paste tailings facility in excess 

of the incremental increase to develop a dry stack 
 
The Rock Creek Project does not exhibit any of these attributes. 

Filtered tailings, which is a drier version of paste tailings, deposition was eliminated as a potential option 
because paste tailings deposition addressed the stability and water management issues driving the tailings 
alternatives development, and because of the following general concerns: 

• Potential for technical and operational difficulties that could result from mechanical handling 
of large quantities of tailings 

• Probable need for a backup wet tailings storage 
• Increased capital and operating costs 

 

2.4.4 Tailings Backfill 

2.4.4.1 2001 Rock Creek Project FEIS Analysis of Tailings Backfill 
For the 2001 FEIS, the KNF and DEQ completed an analysis to determine whether tailings could be 
backfilled into the mine and whether backfilling would reduce the amount of disturbance associated with 
the tailings surface disposal. The placement of tailings in underground mines is common practice in the 
precious metal mining industry. Its primary purpose is to provide physical support of the underground 
openings to allow continued mining rather than to provide tailings disposal. The analysis considered 
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backfill of solely the sand fraction of the tailings, solely the fine (or slime) fraction of the tailings, and 
unsegregated tailings. The analysis also included backfill of paste tailings. The 2001 FEIS rationale for 
elimination of these methods for tailings disposal is found in pages 2-171 through 2-176 and is 
incorporated into this SEIS by reference. 

2.4.4.2 2015 Montanore Project Joint FEIS Analysis of Tailings Backfill 
The KNF and DEQ issued a Joint FEIS and RODs on Mines Management, Inc.’s (MMI) Montanore 
Project in 2015 (USFS and DEQ 2015) that included backfilling. Backfilling at Montanore was 
considered primarily because of the potential reduction of the surface tailings disposal area. The 
placement of backfill underground would, at a placement rate of 6,000 tpd, reduce the volume of tailings 
requiring surface disposal by 33% to 40%. Backfill methods considered were dry placement, pneumatic 
placement, hydraulic placement, and thick slurry or paste placement. These backfill placement methods 
and their requirements were described in the Tailings Disposal Alternatives Analysis (ERO 2011). Room-
and-pillar mining with delayed paste backfill was the only technically feasible method of underground 
tailings disposal at Montanore. An aboveground paste plant, outside the CMW, was the only feasible 
backfill plant location at Montanore. 

If the volume of tailings requiring surface disposal could be reduced by 33% to 40%, effects on wetlands 
and streams would be less. The use of thickened tailings at Montanore’s Poorman impoundment site 
would affect 8.3 acres of wetlands. Backfilling 40% of the tailings along with paste tailings would reduce 
impacts on wetlands by an estimated 1.8 acres. Based on a preliminary assessment-level economic 
analysis, which could vary by more than 30%, the Agencies’ analysis found that backfilling at Montanore 
would result in significantly greater capital and operating costs than would normally be associated with 
room-and-pillar mining projects and backfilling was eliminated from detailed study in the 2015 
Montanore Project Joint FEIS. 

2.4.4.3 2017 Rock Creek Project SEIS Analysis of Tailings Backfill 
In June 2015, Hecla acquired Revett Mining Company, Inc. and all of its subsidiaries. A Hecla subsidiary 
owns and operates the Green Creek Mine in Alaska; a separate subsidiary owns and operates the Lucky 
Friday Mine in Idaho. Both mines must use paste backfill to implement the mining method and extract the 
ore successfully. Hecla provided the KNF with additional information regarding the technical feasibility 
of tailings backfill at the Rock Creek Project (Hecla 2016c), which the KNF independently reviewed. 

The method selected to mine a particular ore body is closely related to ore body characteristics. Geometry, 
rock strength, ore grade, and the scale of operations required to economically mine the ore body are key 
considerations. Cut-and-fill methods are typically used in steeply dipping, relatively narrow vein type ore 
bodies with high ore grade. The cut-and-fill method requires the use of paste backfill as part of the 
method. This type of ore body is present at both the Green Creek Mine and Lucky Friday Mine. Cut-and-
fill mining requires filling a mined-out portion of the vein to allow mining above, below, or next to 
structural fill. 

Bulk mining methods, such as room- and-pillar,  are typically used for lower grade (compared to 
narrow vein ore bodies) ore bodies with widely disseminated mineralization. This is the type of ore body 
present at Rock Creek. Bulk mining methods generally do not require the use of paste backfill as an 
integral part of the mining method. A small number of room-and-pillar mines paste backfill, but these 
mines are typically employing it as an option for ground control to allow pillar recovery. Pillar recovery is 
not planned for the Rock Creek Project. Additionally, the room-and-pillar mines that employ paste 
backfill use gravity to transport the paste with mills located above the workings. At Rock Creek, the mill 
would be 15,000 feet horizontal and 2,000 feet vertical below the mine workings and, therefore, paste 
would have to be pumped instead of gravity fed if used at Rock Creek (Hecla 2016c). The pumping 
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pressures generated would exceed the design pressure rating of the pipe. Therefore, it is generally 
accepted that paste cannot be pumped horizontally more than about 6,600 feet, and even less if the pipe 
goes uphill. The majority of paste systems today are designed to rely on gravity for paste distribution with 
only a nominal horizontal pump to reach distant outlying stopes. Hecla’s analysis regarding pumping 
limitations was consistent with the KNF’s and DEQ’s analysis regarding paste backfill disclosed in the 
Montanore Project Joint FEIS. 

The KNF concludes there is no significant new circumstances or information since the 2001 Rock Creek 
FEIS regarding paste tailings backfill. Paste backfill would not offer any significant environmental 
advantages over alternatives considered in this SEIS, and would result in significantly greater capital and 
operating costs than would normally be associated with room-and-pillar mining projects. For these 
reasons, the KNF eliminated paste backfill from detailed study. 

2.4.5 Lined Tailings Facility 
A full description of the lined tailings facility alternatives analysis is available on page 2-176 of the 2001 
FEIS. 

2.4.6 Rail Siding (Loadout) Alternatives 
A full description of the rail siding (loadout) alternatives analysis is available on page 2-177 of the 2001 
FEIS. 

2.4.7 Air-Intake Ventilation Adit 
The KNF identified an alternative that would reduce impacts on the CMW by relocating the air-intake 
ventilation adit to a cliff area to minimize disturbed acreage. In the KNF’s and DEQ’s alternatives, other 
options for ensuring adequate ventilation would be considered during final mine design. A process would 
be developed to ensure locating an air-intake ventilation adit in the CMW would be the last choice among 
potential ventilation options. 

2.4.8 Utility and Road Corridors 
RCR’s proposed mine road and highway intersection do not meet current MDT standards; therefore, an 
alternative was developed. The KNF and DEQ combined road and utility corridors and relocated other 
mine-related roads, where possible, to minimize other resource impacts. 

2.4.9 Combined Mining Operations (Rock Creek and Montanore Projects) 

2.4.9.1 2001 Rock Creek Project FEIS Analysis of Joint Operation 
The KNF’s and DEQ’s analysis of joint operation in the 2001 FEIS was based on Sterling (now RCR) and 
Noranda Minerals Corp. (Noranda) (now Montanore Minerals Corporation (MMC)) operating their 
projects essentially as a joint venture, using one operator, and using those elements of the Montanore 
Project that were permitted in 1993. The KNF and DEQ also used elements of the Rock Creek proposal 
that would be necessary to make a logical and efficient mine operation. The KNF and DEQ assumed the 
two companies would mine their ore bodies through the then-approved Montanore adits and use the 
Montanore plant site in the Ramsey Creek drainage. The analysis focused on two scenarios for combined 
Rock Creek and Montanore operations: 1) the companies would either mine the two ore deposits 
sequentially, thus extending the mine life over a 45-year period, or 2) they would mine the two ore bodies 
simultaneously over a 15- to 30-year life. A full description of sequential mining of the two ore deposits is 
available on pages 2-179 through 2-181 of the 2001 FEIS. A full description of mining the two ore bodies 
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simultaneously using Montanore’s previously permitted Ramsey Creek mill site on the east side of the 
Cabinet Mountains is available on page 2-182 of the 2001 FEIS. 

In the 2001 FEIS, the KNF and DEQ indicated that potential disadvantages of a joint operation 
outweighed the potential advantages. Under both scenarios, a second paste tailings facility (assumed to be 
in Midas Creek in the 2001 FEIS) would be necessary. Simultaneous joint operation would require two 
additional adits and an additional or expanded mill to achieve the proposed production rates. Sequential 
joint operations would impact about 80 more acres than two separate operations, would require two 
diversion channels at the Midas Creek paste tailings facility, and would affect substantially more old 
growth ecosystem. For the 2001 FEIS, the KNF and DEQ determined that simultaneous joint operation 
would not offer any significant environmental advantages over Sterling’s proposal and would have more 
impacts than those under the sequential operation alternative. In addition to the environmental and 
engineering reasons for eliminating a joint operation alternative, significant timing and legal issues were 
associated with requiring the two corporations to work together in 2001. The companies had not 
expressed a willingness to enter into a joint venture agreement and the KNF and DEQ do not have the 
regulatory authorities to require them to operate jointly. For these reasons, the joint operation alternative 
was eliminated from detailed study in the 2001 FEIS. 

2.4.9.2 KNF’s Supplemental Information Report 
In 2006, MMI, MMC’s parent company, provided the KNF with three internal mining company reports 
that evaluated the possibility of forming a joint venture to combine the Rock Creek and Montanore 
Projects. In accordance with NEPA and Forest Service policy, the KNF conducted a review of the reports 
to determine their importance and whether a correction, supplement, or revision to the 2001 FEIS was 
necessary, or if the ROD needed to be amended. The KNF prepared a Supplemental Information Report 
that described its review (KNF 2007a). 

The MMI reports focused primarily on the financial advantages and disadvantages to the companies 
involved should they decide to enter into a joint venture and combine the projects, not on the 
environmental impacts of the projects or their combination. Due perhaps to the reports’ very preliminary 
nature, they provided little or no foundation for many of the assumptions and estimations regarding the 
design and engineering of a joint operation. The KNF’s Supplemental Information Report concluded the 
MMI reports did not provide any new information that proved the analysis disclosed in the 2001 FEIS to 
be in error or incomplete in analyzing the combination of the Rock Creek and Montanore Projects. The 
range of alternatives in the 2001 FEIS adequately considered the issues and information included in the 
three internal industry reports and they did not affect the disclosure of environmental impacts on 
resources in the Rock Creek area. 

2.4.9.3 2015 Montanore Project Joint FEIS Analysis of Joint Operations 
The KNF and DEQ issued a Joint FEIS and RODs on MMI’s Montanore Project in 2015 (USFS and DEQ 
2015). In the alternatives analysis, the KNF and DEQ cited the 2001 Rock Creek Project FEIS and the 
2007 KNF Supplemental Information Report as reasons for eliminating joint operations. The 2015 Joint 
FEIS also indicated MMI and RCR would have to develop a joint operating agreement before the 
Agencies could consider a joint operation. Such an agreement had not been developed jointly by MMI 
and RCR. The KNF and DEQ determined they did not have authority to require RCR and MMI to join 
their proposals into one operation and, therefore, joint operation was not a reasonable alternative. 

2.4.9.4 2017 Rock Creek Project SEIS Analysis of Joint Operations 
In September 2016, Hecla Mining Company acquired MMI and all of its subsidiaries. MMC, a wholly 
owned subsidiary of MMI, is the project proponent for the Montanore Project. In June 2015, Hecla 
Mining Company acquired Revett Mining Company, Inc. and all of its subsidiaries. Soon thereafter, 
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Hecla changed the name of Revett Mining Company to Hecla Montana, Inc. (Hecla 2016a). RC 
Resources, Inc., a wholly owned subsidiary of Hecla Montana, Inc., is the project proponent for the Rock 
Creek Project. 

In light of both the Montanore and Rock Creek projects having Hecla Mining Company as a parent 
company, the KNF considered if the ownership change indicated the need for substantial changes in the 
selected alternative that are relevant to environmental concerns or constituted significant new 
circumstances or information relevant to environmental concerns and bearing on the proposed action, as 
required by 40 CFR 1502.9(c)(1). Both projects have independent utility and each project could be 
constructed and operated independently of the other. Hecla provided the KNF with additional information 
regarding the technical feasibility of joint operations (Hecla 2016b), which the KNF independently 
reviewed. 

The risks and additional impacts associated with the development and long-term maintenance of the 
underground drifts physically connecting the Rock Creek and Montanore ore bodies were not evaluated in 
prior analyses. The ore bodies are spatially separated from each other both horizontally and vertically. The 
Montanore ore body is 4,600 feet east of and 2,500 feet lower than the Rock Creek ore body, with the 
Rock Lake Fault separating the two deposits. Connecting the two mines with conveyor and service drifts 
would require significant additional underground development. Spanning the 2,500-foot vertical 
separation with a maximum 12% grade drift would result in an additional 21,000 feet of drift to cover the 
vertical separation plus 4,600 feet to cover the horizontal distance. Because two drifts would be required 
(one each for ore conveyance and service access), the total required development would be 51,200 feet 
(Hecla 2016b). The KNF estimates additional underground development would generate 860,000 cubic 
yards of waste rock that would need to be managed on the surface. Increased ventilation requirements for 
the substantial additional drift length and associated underground traffic would likely necessitate either 
more or larger ventilation openings within the CMW. Potentially increased ventilation requirements and 
surface storage of additional waste rock would likely increase the environmental impacts to more than 
those described in the prior analyses. 

Combining the two operations would require crossing the Rock Lake Fault, a major fault that is the 
western boundary of the Montanore ore body. The Rock Lake Fault is a significant geologic structure 
between the two deposits and is larger than other faults separating the two ore bodies. The fault begins 13 
miles north of Thompson Falls, Montana on the Hope Fault and extends 35 miles north to the Moyie Fault 
near Troy, Montana (Boleneus et al. 2005). Because intersecting the Rock Lake Fault would entail 
inherent risks, the KNF and DEQ restricted MMI from mining closer than 300 feet from the Rock Lake 
Fault until additional data collection and analysis was completed and closer mining was approved by the 
KNF and DEQ. Data collection required of MMI concerning the fault includes fault location and dip 
(slope), hydraulic conductivities and storage capacities for the fault zone and adjacent transition zones, 
width of the fault and transition zones, and water pressures in the fault and transition zones (USFS and 
DEQ 2015). Ground control in the area of the Rock Lake Fault would be a substantial risk element during 
both the development and operation phases that cannot be quantified with any level of certainty until 
additional underground data were collected. 

The KNF’s 2015 ROD for the Montanore Project selected an alternative different from the alternative 
permitted in 1993 and considered in the 2001 FEIS analysis of combined operations. In the 2015 selected 
Montanore Project alternative, the mill and tailings impoundment sites would be different. These 
differences, however, do not affect the environmental impact conclusions in prior analyses regarding 
combined operations. 

The KNF concludes there is no significant new circumstances or information since the 2001 Rock Creek 
FEIS and the 2007 Supplemental Information Report regarding combined operations. Combined 
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operations would not offer any significant environmental advantages over alternatives considered in this 
SEIS, and would have more impacts than those with independent operations. For these reasons, the KNF 
eliminated combined mining operations from detailed study. 

2.4.10 Water Treatment Methods 
Water treatment alternatives that were considered and eliminated by the KNF and DEQ are described on 
pages 2-182 and 2-183 of the 2001 FEIS. 

2.4.11 Wastewater Treatment Plant Location 
RCR proposed locating the wastewater treatment plant between the northeast corner of the paste tailings 
facility and Rock Creek just upslope from the proposed wetland mitigation site at borrow site #3 shown 
on Figure 2-13 in the 2001 FEIS. Because of potential impacts on effective development and function of 
the wetland mitigation site with the proximity of the wastewater treatment plant, alternative sites along 
NFS road #150 and the pipeline corridor were investigated. The criteria for selection of an alternate site 
included (1) keeping the site at least 300 feet from the creek; (2) keeping the site as close to the highway 
and the paste tailings facility as possible to help minimize noise and disturbance impacts on wildlife and 
fisheries; (3) avoiding additional disturbance to wetlands and nonwetland waters of the U.S., as well as 
old growth; and (4) if possible, keeping the plant on either RCR or NFS lands. The wastewater treatment 
plant location shown on Figure 2-2, Figure 2-21, and Figure 2-22 best met the alternative selection criteria 
and was retained for Alternatives III, IV, and V. Other wastewater treatment plant locations were 
eliminated from detailed study. 

2.4.12 Evaluation Adit Support Facilities Site 
RCR proposed locating the evaluation adit support facilities site close to NFS road #150 and to a segment 
of Rock Creek considered important harlequin duck habitat. Following site reclamation, public use of the 
site for camping and access to Rock Creek could increase, increasing disturbance to the ducks. An 
alternate site was developed near the paste tailings facility and at least 300 feet from Rock Creek to 
minimize potential disturbance of harlequin duck habitat. Alternatives III, IV, and V include this alternate 
evaluation adit support facility site. Other evaluation adit support facility locations were eliminated from 
detailed study. 

2.4.13 Socioeconomic Alternatives 
A full description of socioeconomic alternatives analyzed is available in the 2001 FEIS. 

2.5 Part IV: Description of Past, Present, and Reasonably 
Foreseeable Actions 
Cumulative effects are those that result from the incremental impact of the action when added to other 
past, present, and reasonably foreseeable future actions (40 CFR 1508.7). Cumulative impacts can result 
from individually minor, but collectively significant, actions taking place over a period. Past and current 
activities and natural events have contributed to creating the existing conditions and trends, as described 
in Chapter 3 of this SEIS. Additionally, some of these activities may continue to produce environmental 
effects on issues or resources relevant to the proposed action. Reasonably foreseeable activities are those 
that have been proposed in specific enough detail to allow evaluation at this time. Figure 2-25 shows the 
activities considered in the cumulative effects analysis. Activities that are regional or non-site-specific do 
not appear on the figure. 
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The types of actions (past, present, or reasonably foreseeable) analyzed in the cumulative effects analysis 
have been grouped in four categories: 

• Mining Activities 
• KNF Land Management Activities 
• Private Land Activities 
• Other Government Agency Activities 
 

2.5.1 Past and Present Actions 

2.5.1.1 Mining Activities 

2.5.1.2 Troy Mine 
ASARCO leased the Troy Project from Kennecott in 1973 with plans to build a mine. ASARCO obtained 
patents from the Department of the Interior for the surface and mineral estate comprising the vast majority 
of the Troy ore body. Access roads and parts of the milling and processing operations involve NFS lands. 
Underground production began in 1981 and lasted for 12 years, ending in 1993. The mine was 
subsequently in care and maintenance status. In 1999, Revett acquired the Troy Mine, operated by Troy 
Mine, Inc., a wholly owned subsidiary of Revett. In late 2004, the Troy Mine was brought back into 
production. In December 2012, Revett suspended all underground mining activities following an 
assessment of unstable ground conditions in nonactive mining areas. As part of planned development, 
Revett attempted to gain access to a lower part of the mine through two separate drifts. Revett announced 
in late 2013 that both drifts exhibited structural instability and did not meet Revett’s standards of safety 
for further development. 

Revett’s 2014 plans included accessing two new areas—the I Beds and C Beds. Revett restarted mill 
operations using ore from the C Bed in November 2014. In January 2015, Revett placed the Troy Mine on 
care and maintenance status due to low copper prices. As of December 31, 2013, the Troy Mine had a 
proven reserve of 2.18 million ounces of silver and 21.45 million pounds of copper and had probable 
reserves of 14.99 million ounces of silver and 99.48 million pounds of copper suggesting a 12-year life of 
mine (Revett 2014). In June 2015, Hecla acquired Revett’s assets, which include the Troy Mine and the 
Rock Creek Project. Hecla expects to close and reclaim the Troy Mine and associated facilities. In 1978, 
the KNF and DSL issued a DEIS and FEIS that addressed potential impacts from both the operation and 
reclamation of the Troy Mine. In 1999, the KNF and DEQ initiated a review of the Troy Mine 
reclamation bond. The Agencies notified the mining company that the approved 1978 Reclamation Plan 
needed to be revised and a substantial bond increase would be required, as the approved 1978 
Reclamation Plan does not meet state or federal requirements for mine water discharge. In 2006, Troy 
Mine, Inc. submitted a revised reclamation plan to the KNF and DEQ for approval that updates the 
approved 1978 plan in anticipation of future mine reclamation. The KNF and DEQ issued a FEIS and a 
ROD on the revised reclamation plan in 2012. 

The KNF submitted a BA on the revised reclamation plan and a request for concurrence to the USFWS on 
February 28, 2012. The USFWS reviewed the BA and, on March 21, 2012, concurred that the preferred 
alternative (Agency-Mitigated Alternative) would not likely adversely affect the threatened grizzly bear or 
the threatened Canada lynx. On May 15, 2012, the USFWS also concurred that the action would not 
likely adversely affect the threatened bull trout or bull trout critical habitat. 

Other mining activities are described under Section 2.5.2, Reasonably Foreseeable Future Actions. 
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2.5.1.3 KNF Land Management Activities 
2.5.1.3.1 Spring Gulch 
The KNF prepared a Revised Final EA in January 2013 to disclose the environmental effects of the 
Spring Gulch Timber Sale. A Finding of No Significant Impact (FONSI) was signed on April 15, 2013. 
The 796-acre project area is in the Spring Gulch Creek drainage 8 miles southeast of Trout Creek, 
Montana. 

Alternative 2, the preferred alternative, is currently being implemented, and consists of harvesting timber 
to reduce timber stand stocking, increasing representation of more resilient tree species, and improving 
future growth, yield, and vigor of the treated stands. Alternative 2 includes thinning of smaller 
submerchantable trees on 68 acres of older previously harvested stands, commercial timber harvest 
activities on 248 acres, and prescribed fire on 233 acres. The project also includes opening 1.7 miles of a 
barriered road to access the upper portion of the treatment area and 1 mile of temporary road construction. 
To reduce impacts on grizzly bears, no project activities would occur prior to June 16. Timber harvesting 
in areas where tractors may be used is complete, while harvesting in areas requiring skylining is in 
progress. 

2.5.1.3.2 Other Timber Harvests 
Several timber harvests have occurred on KNF lands in the southern Cabinet Mountains and include the 
following: 

• Cedar Gulch on NFS lands adjacent to the Rock Creek Study area, from 1996 to 1998 
• Berray Mountain EIS on the Bull River/Berray Mountain, from 1990 to 2000 
• Vermilion Salvage categorical exclusion (CE) in the Vermilion Drainage, from 1990 to 2000 
• Cedar Creek EA within Orr Creek/Rock Creek, from 1990 to 2000 
• Green Mountain Stewardship on the Green Mountain Face, from 2000 to 2010 
• Miller Lite EA near Rock Creek and HWY 200, from 2000 to 2010 
• Bull Hockey CE near the Old Bull River Hwy/Hwy 200, from 2010 to the present 
 

Any other sales that might be proposed would be subject to NEPA analysis at the time of proposal. Sales 
may be modified, or possibly dropped, depending on the outcome of the assessment. 

2.5.1.3.3 Mining and Gravel Pits, Current Plans of Operation 
Several plans of operation have been approved within the KNF from 2000 to the present. These include 
Paws#1 on the Vermilion River, TQ on the Vermilion River, Carl E#3/Vermilion Bench on the Vermilion 
River, Carl E#4/Walnut #2 on the Vermilion River, and Joel’s Lion Claims along Lyons Creek near Silver 
Butte. 

2.5.1.3.4 Active Gravel Pits 
Active gravel pits managed by the KNF within the study area include the Rock Creek Pit on lower Rock 
Creek and the Bull River Quarry along the Old Bull River Highway. 

The existing Rock Creek pit is on NFS road #150M in the NW ¼ of Section 27, T26N, R32W. Sanders 
County Roads Department has requested use of the existing Rock Creek gravel pit as a borrow source for 
future roadwork in various locations in the north end of the county. The site is on a bench above NFS road 
#150 and at the edge of an old harvest unit, and the current regeneration in the harvest unit is primarily 
15- to 20-year-old lodgepole pine with minor amounts of other species. Previous use of the pit was for 
road construction in the Rock Creek drainage associated with timber management and road maintenance. 
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Phase I of the proposal would mitigate a major sediment source to Rock Creek as identified in the Rock 
Creek Mine analysis and addressed in the proposed transportation plan for that project. This section of 
NFS road #150 below the pit has been a chronic problem because of a steep cut slope up to the pit floor 
that continually sloughs into the road adjacent to Rock Creek, contributing to the sediment issue. NFS 
road #150 is a Sanders County road from Montana Highway 200 to the first bridge above the pit, near 
Engle Creek. 

The existing Rock Creek pit will be reopened in two phases. Phase I will reconstruct NFS road #150 to a 
24-foot width and stabilize the cut slope between NFS road #150 and the existing pit. Phase II will reopen 
and set the stage for expansion of the existing Rock Creek pit. This project has been approved by the 
Cabinet Ranger District. 

2.5.1.3.5 Bear Lakes Access 
In the decision issued following an EA, the KNF decided to permit the owners of the Bear Lakes Ranch 
reasonable access to a cabin on Bear Lakes Ranch. The action permits the owners to use either the Bear 
Lakes Trail #178 or the Divide Cut-off Trail #63 via the Iron Meadow Trail #113 for horse and pack stock 
access to the cabin on Bear Lakes Ranch. Through a special use permit, the owners of the ranch may use a 
portion of the nonsystem trail into Big Bear Lake basin and construct a new trail to the cabin as 
designated by the KNF. About 1,000 feet of new trail would be constructed to access the private land. The 
new construction would involve a limited amount of blasting (i.e., 1 day involving four to six blasts) and 
would occur in the CMW (USFS 2005). 

2.5.1.3.6 20 Odd ATV Trail 
About 2,000 feet of new all-terrain vehicle (ATV) trail is proposed for construction from NFS road #154 
(Vermilion River Road) to an existing open road system (NFS road #2211). The lower portion of the road 
was destroyed by flood damage in 1996 and has become impassable in recent years. The Forest Service 
prepared a travel analysis report in February 2014 and a decision memo was signed by the Forest Service 
on August 21, 2014. 

2.5.1.3.7 Recreation and Special Uses 
Fourteen outfitting operations are permitted for districtwide use within the study area that include summer 
use, schools for troubled youth, hunting, and fishing. Most camping that occurs is one or two nights per 
location, but several assigned campsites are identified within or adjacent to the study area, as follows: 

• Lost Girl along the East Fork Bull River 
• Engle Creek/Peak along Engle Creek 
• Rock Lake along Rock Creek 
• Seven Point/Cataract Creek on the Vermilion River 

 
Currently, more than 40 special use permits have been issued within the study area for various uses 
including water and drainages, roads, buildings, and power lines for private services. 

2.5.1.3.8 Stream Restoration 
Stream restoration projects within the study area that have been completed or are ongoing include the East 
Fork Bull River CE (2000 to 2010), Berry Creek near the Bull River (1990 to 2000), and two proposed 
restorations including the Vermilion River Restoration (2010 to 2020) and Chapel Slide near the 
Vermilion River (2010 to 2020). 
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2.5.1.3.9 Prescribed Burning 
The KNF has planned several areas for prescribed burns within the study area, some of which have been 
completed. These include the Berray Mountain EIS near the Bull River on Berray Mountain from 2000 to 
2010, the Upper Vermilion Wildlife CE within the Upper Vermilion Drainage from 2000 to 2010, Spring 
Gulch Timber (proposed) along Spring Creek on the south end of Cabinet Road from 2010 to the present, 
and Vermilion Timber (proposed) within the Upper Vermilion Drainage from 2010 to the present. 

2.5.1.4 Private Land Activities 
2.5.1.4.1 Avista-Funded Bull Trout Recovery Activities 
Avista is funding ongoing fish trapping/monitoring activities in Rock Creek and East Fork Bull River. 
Both drainages have screw traps and weirs for capturing out-migrating juvenile trout. In addition, adult 
bull trout are being captured below Cabinet Gorge Dam (CGD), and based on their genetic assignment are 
transported above and afforded access to both Rock Creek and East Fork Bull River. In the East Fork Bull 
River, Avista and FWP are implementing a nonnative suppression program that involves active and 
passive methods to remove and exclude nonnative fish from the river. Fish greater than 151 mm in length 
are being moved to other areas of the Bull River. In cooperation with FWP, annual bull trout spawning 
surveys are conducted annually, and overall fish population surveys are conducted on a predetermined 
schedule. The most recent channel restoration in the East Fork Bull River occurred in 2007. Avista and 
others funded the KNF to complete 1,100 feet of channel restoration to route the stream back into a 
historical channel to avoid a newly created chronic sediment source. Most of the work occurred on NFS 
land. 

2.5.1.4.2 Timber Harvests 
Several timber harvests have occurred on private lands within the study area. These include the 
Government Mountain Section 5 timber harvest on Government Mountain from 2000 to 2010, RCR and 
other private entities’ timber harvests on lower Rock Creek from 1990 to 2010, the Stimpson timber 
harvest on McKay Creek from 2000 to 2010, and the Plum Creek timber harvest on the Vermilion River 
from 2000 to 2010. 

2.5.1.4.3 Private Sawmill 
In approximately 2007 to 2008, Specialty Beams & Structural Timbers opened operations along Montana 
Highway 200 at the intersection with Rock Creek Road, at 1717 Montana Highway 200. This small 
operation covers less than 5 acres and the company buys large-diameter timber and mill custom wood 
beams. The facility consists of a log yard, sawmill, saw dust collector, small outbuildings, and a beam 
storage area. Truck traffic includes approximately one or two trucks per day entering or leaving the 
sawmill. 

2.5.1.4.4 Active Gravel Pits 
Active privately operated gravel pits within the study area include the two pits along McKay Creek near 
Montana Highway 200 and 2 miles east of Bull River Junction. 

2.5.1.5 Other Government Agency Activities 
2.5.1.5.1 DNRC Habitat Conservation Plan 
The DNRC Trust Land Management Division developed a voluntary multispecies habitat conservation 
plan (HCP) with technical assistance from the USFWS (DNRC 2011). The HCP intends to sustain DNRC 
management practices over time while conserving habitat for five fish and wildlife species, three of which 
are listed under the ESA. The HCP was prepared to meet regulatory compliance with Section 10(a)(1)(B) 
of the ESA. Section 10 provides a regulatory mechanism to allow for the incidental take of federally 
endangered and threatened species of wildlife by private interests and nonfederal government agencies 
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during lawful land practices. The HCP permit period extends 50 years and covers forest management 
activities on classified forested state trust lands that provide habitat for species currently listed or having 
the potential to be listed under the ESA. Those species are grizzly bear, Canada lynx, bull trout, westslope 
cutthroat trout, and redband trout. Activities covered by the HCP are timber management activities, road 
construction, reconstruction, maintenance, use and associated gravel quarrying for forest road surface 
materials, and grazing. 

2.5.1.5.2 Montana Highway 200 Slump 
To reduce the effects of an active slide on a segment of Montana Highway 200 near Noxon at milepost 
16.2, MDT implemented a number of measures to control surface drainage and groundwater and increase 
slope stability. Improvements included removing an existing blocked culvert and installing a gravel-filled 
trench drain, a drop inlet and cross-culvert, geosynthetic clay-lined ditches, and other structures to 
stabilize the slope. 

2.5.1.5.3 Relicensing of Noxon Rapids and Cabinet Gorge Hydroelectric Dams 
Avista (formerly Washington Water Power) initiated relicensing activities in 1995 for its two hydroelectric 
facilities on the lower Clark Fork River-Noxon Rapids Dam (NRD) and CGD. The original license for the 
Cabinet Gorge Project expired in 2001. Before filing the application, Avista conducted a series of 
consultation meetings in Montana and Idaho with federal and state agencies, nongovernmental 
organizations, affected Indian tribes, local organizations, clubs, and the public. This consultation effort 
resulted in a comprehensive relicensing agreement that was submitted to FERC as part of Avista’s 
proposed relicensing alternative. Although the license for the Noxon Rapids Project was not scheduled to 
expire until 2009, Avista filed one license application with the FERC for both projects combined, called 
the Clark Fork Project, in 1999. Avista’s Clark Fork Settlement Agreement (Avista 1999a) became 
effective upon signing, and implementation began in 1999. Avista’s Clark Fork Settlement Agreement 
includes a comprehensive set of measures to protect, mitigate, and enhance resources affected by 
operation of the Clark Fork Project. Implementation of these measures began in 1999 and will continue 
over the 45-year term of the new license (see the 2001 FEIS for a list of these measures). 

Following an environmental review, FERC issued an order for a new license in 2000 (FERC 2000). The 
new license for the Clark Fork Project incorporates Avista’s Clark Fork Settlement Agreement subject to 
the limits of FERC jurisdiction, with additional measures to protect and enhance environmental resources. 
These additional measures include development and implementation of four plans to manage solid waste 
and wastewater, herbicides and pesticides, and other hazardous substances; and monitor streambank 
profiles in the lower Clark Fork River below the Cabinet Gorge Project. 

The Clark Fork Management Committee (comprised of the signatories to Avista’s Clark Fork Settlement 
Agreement) continues to meet twice annually to approve all implementation activities and monitor the 
success of implementation efforts. If resource goals are not met, the Management Committee has the 
ability to make changes in the direction of the program. Annual reports, and implementation of Protection, 
Mitigation, and Enhancement plans for the following year, are prepared and filed with the FERC for 
approval. Avista has also implemented several upgrades to their operations over the past 5 years. 

Measures undertaken near the Rock Creek study area under programs for enhancement of Montana 
tributaries, restoration of native salmonids and fish passage, and formation of watershed councils may be 
cumulatively affected by or affect the Rock Creek Project. The program for enhancement of Montana 
tributaries and recreation fisheries is working to protect and enhance stream habitats that are important for 
long-term population viability of native salmonids. These efforts may also benefit recreation fisheries. 
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2.5.2 Reasonably Foreseeable Future Actions 

2.5.2.1 Climate Change 
The federal CEQ (2010) recommends that NEPA analyses include consideration of greenhouse gas 
(GHG) emissions effects and the relationship of climate change effects on a proposed action or 
alternatives, including the relationship to proposal design, environmental impacts, and mitigation and 
adaptation measures. Climate change is not a reasonably foreseeable future action, but may represent a 
reasonably foreseeable future affected environment. Information on the effects of the Rock Creek Project 
on GHG emissions is discussed in Section 4.4, Air Quality. The potential Rock Creek Project effects 
associated with climate change are described in Section 4.7, Water Quantity and Quality; Section 4.11, 
Aquatic Life and Fisheries; and the bull trout effects analysis in Section 4.13, Threatened and Endangered 
Species. 

2.5.2.2 Mining Activities 
2.5.2.2.1 Montanore Project 
The Montanore Project is a copper-silver mine proposed by MMI, east of the proposed Rock Creek 
Project. The permitting process for the Montanore Project began in 1989 when Noranda obtained an 
exploration license from the DSL and other associated permits for construction of an exploration adit 
from private land in upper Libby Creek. Soon after obtaining the exploration license, Noranda began 
excavating the Libby adit. After constructing about 14,000 feet of the Libby adit, Noranda ceased 
construction in 1991 in response to elevated nitrate concentration in surface water and low metal prices. 

Although adit construction ceased in 1991, the permitting process continued. Specifically, the KNF, Board 
of Health and Environmental Sciences (BHES), DNRC, and DSL (DEQ’s predecessor agency) prepared a 
Draft, Supplemental, and Final EIS on the proposed project. The environmental review process 
culminated in 1992 with BHES’s issuance of an Order approving Noranda’s Petition (BHES 1992) and 
the DSL’s issuance of a ROD and Hard Rock Operating Permit #00150 (DSL 1993) to Noranda. In 1993, 
the KNF issued its ROD (USFS 1993), the DNRC issued a Certificate of Environmental Compatibility 
and Public Need under MFSA (DNRC 1993), and the Corps issued a 404 permit (Corps 1993). These 
decisions selected mine and transmission line alternatives that allowed for the construction, operation, and 
reclamation of the project. In 1997, DEQ issued a MPDES permit (MT-0030279) to Noranda to allow 
discharges of water flowing from the Libby adit to Libby Creek. Surface discharge from the adit ceased in 
1998 and water in the adit flowed to the underlying groundwater. 

In 2002, Noranda conveyed its interests in two patented mining claims, which controlled the majority of 
the ore body associated with the project, to a subsidiary of MMI. Noranda also notified BLM that it was 
abandoning all of its unpatented lode, mill, and tunnel site claims associated with the project. By 2002, 
many of Noranda’s permits for the Montanore Project were relinquished, terminated or expired, such as 
DEQ’s air quality permit, the Corps’ 404 permit, KNF’s approval, and the state’s certification of the 
transmission line. In 2002, Noranda notified the KNF and the Corps it was relinquishing the authorization 
to operate and construct the Montanore Project. Noranda’s Operating Permit #00150 and MPDES permit 
were not terminated because reclamation of the Libby adit was not completed. In 2005, MMI submitted 
an application for a Hard Rock Operating Permit to DEQ and a proposed Plan of Operations for the 
proposed Montanore Project to the KNF. MMI also submitted to DEQ an application for a 230-kV 
transmission line certificate of compliance and an application for an air quality permit. In 2006, a 
subsidiary of MMI acquired all of the issued and outstanding shares of Noranda. Immediately following 
the acquisition of Noranda, Noranda’s name was changed to MMC. From DEQ’s perspective, the mining 
operation is covered by a Hard Rock Operating Permit first issued by the DSL to Noranda. DEQ 
transferred Noranda’s MPDES permit to MMC after the acquisition. In September 2016, Hecla acquired 
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Mines Management, Inc. and all of its subsidiaries and permits, including Montanore Minerals Corp., 
project proponent for the Montanore Project. 

In 2015, the KNF and DEQ issued a Joint Final EIS for the Montanore Project. The KNF and DEQ issued 
separate RODs for the Montanore Project in 2016, selecting Mine Alternative 3 and Transmission Line 
Alternative D-R for implementation. The following description of the Montanore Project is for the KNF’s 
and DEQ’s selected alternatives. 

During an evaluation phase, the Libby adit will be fully rehabilitated and the existing adit extended 3,300 
feet. An additional 7,100 feet including 16 drill stations will be developed under the currently defined ore 
zones generating an estimated 256,000 tons of waste rock that will be stored on private land at the Libby 
adit site. The Evaluation Phase will provide additional geotechnical, hydrological, and geologic data. 

During operations, the project will consist initially of a 12,500-tons-per-day underground mining 
operation that will expand to a 20,000-tons-per-day rate. A surface mill (the Libby plant site) will be on 
NFS lands outside of the CMW between the Ramsey Creek and Libby Creek drainages. Tailings will be 
deposited in a surface impoundment north of Poorman Creek. A 14-mile 230-kV transmission line from 
the Sedlak Park substation in Pleasant Valley east of U.S. 2, along an east-facing ridge immediately north, 
east to the Miller Creek drainage, and then along NFS road #4724 on the south side of Miller Creek to the 
project site will provide power during operations. The operating permit area will be 2,157 acres and the 
disturbance area will be 1,542 acres. All surface disturbances will be outside of the CMW. The location of 
the proposed Montanore Project facilities is shown on Figure 1-1. 

The mineralized resource associated with the Montanore subdeposit is about 135 million tons. MMC 
anticipates mining up to 120 million tons. Ore will be crushed underground and conveyed to the Libby 
plant site. Copper and silver minerals will be removed from the ore by a flotation process. Tailings from 
the milling process will be transported through a pipeline to the Poorman paste tailings facility site north 
of Poorman Creek, about 4 miles from the Libby plant site. 

MMC will use Libby Creek Road (NFS road #231) and Upper Libby Creek Road (NFS road #2316) as 
the primary year-around access to the surface facilities at the Libby Adit Site during the Evaluation Phase. 
During operations, MMC will use segments of Libby Creek Road, Bear Creek Road (NFS road #278), 
and Ramsey Creek Road (NFS road #4781) as the main access between U.S. 2 and the main haul road 
between the Libby Adit Site and the Poorman Impoundment Site. These three roads currently are not wide 
enough to accommodate mine traffic and will be widened prior to use during operations. During 
upgrading of the three mine access roads, MMC will use the Bear Creek Road to access the Libby Adit 
Site during the summer construction season. Silver/copper concentrate from the plant will be transported 
by truck via the main access roads and U.S. 2 to a rail siding in Libby, Montana. The concentrate will then 
be shipped by rail to an out-of-state smelting facility. 

The existing Libby adit water treatment plant will be used to treat all excess water in compliance with 
MPDES permitted effluent limits. After water treatment, MMC will discharge treated wastewater at the 
MPDES permitted outfalls at the Libby adit. 

Mining operations will continue for an estimated 16 years once facility development was completed and 
actual mining operations started. Three additional years may be needed to mine 120 million tons. The mill 
will operate on a three-shifts-per-day, 7-days-per-week, yearlong schedule. At full production, an 
estimated 7 million tons of ore will be produced annually during a 350-day production year. Employment 
is estimated to be 450 people at full production. An annual payroll of $12 million is projected for full 
production periods. 



Chapter 2 Part IV: Description of Past, Present, and Reasonably Foreseeable Actions 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
2-135 

2.5.2.2.2 Libby Creek Ventures Drilling Plan 
Libby Creek Ventures proposed the drilling of three borings adjacent to the Upper Libby Creek Road 
(NFS road #2316) on its two claims in Section 15, Township 27 North, Range 31 West. A 20-ton rotary 
hammer-type truck-mounted drill rig with a trailer and two pickup trucks will be used to drill the holes, 
and the active drilling will take place over 3 days. Mobilization and equipment maintenance may increase 
the total active time to 1 week. The KNF’s approved Plan of Operations expired on October 18, 2011 
(USFS 2011a). To date, Libby Creek Ventures has not implemented the project, but it is reasonably 
foreseeable that the action will occur. About 1 acre of surface disturbance will be associated with the 
drilling project. 

2.5.2.3 KNF Management Activities 
2.5.2.3.1 Wayup Mine/Fourth of July Road Access 
The KNF completed an EIS and issued a ROD for the Wayup Mine and Fourth of July Road Access in 
January 2000. The proposed action will permit access across NFS lands to private property located in the 
upper West Fisher Creek drainage. The Wayup Mine is located in the headwaters of West Fisher Creek 
and the Fourth of July Road is located near Lower Geiger Lake (USFS 2000a, 2000b). The Wayup Mine 
proposal will involve reconstruction, maintenance, spot reconstruction, and use of two existing roads. 
These roads will provide the proponent access across NFS lands to about 40 acres of private property 
known as the Wayup Mine. The first road is an existing non-NFS road and the second road is NFS road 
#6746. The Fourth of July proposal will involve reconstruction of 0.72 mile of road and will begin at the 
end of NFS road #6748 at the Lake Creek trailhead and proceed southwest on the non-NFS Irish Boy 
Mine Road to a proposed bridge site on Lake Creek. Reconstruction will consist of clearing trees, brush, 
and stumps from the existing road corridor. It will also include removing slumps, outsloping and 
installing surface drainage structures, and slash disposal. New construction of 1.8 miles of road will begin 
at the proposed bridge site and extend to the Fourth of July parcel. Construction will consist of clearing 
trees, brush, and stumps for a road corridor up to 60 feet wide on steep slopes, earthmoving to create a 12- 
to 16-foot surface, installation of road surface drainage structures and culverts, construction of one bridge, 
and slash disposal. USFWS consultation will be necessary before implementation of the Wayup 
Mine/Fourth of July Road Access project, along with possible further analysis and public involvement. 

2.5.2.3.2 Miller-West Fisher Vegetation Management Project 
The KNF prepared an EIS to disclose the environmental effects of vegetation management through 
commercial timber harvest, precommercial thinning, and prescribed fire; access management changes; 
trail construction and improvement; treatment of fuels in campgrounds; and watershed rehabilitation 
activities. The project area is 20 miles south of Libby, Montana in the Silverfish PSU on the Libby Ranger 
District of the KNF and contains Miller, West Fisher, and Silver Butte watersheds. A ROD was signed in 
2009. Alternative 6-Modified of the Miller-West Fisher Vegetation Management Project EIS was the 
KNF’s selected alternative and is used in the cumulative effects analysis. This decision was remanded to 
the KNF by the Montana District Court. Additional analysis for the project was required. During this 
additional analysis, the KNF dropped helicopter logging from the project due to long-term economic 
infeasibility. These changes are detailed in the Miller-West Fisher Final Supplemental EIS issued in 2016. 
A Final ROD is expected to be issued in 2017. With these changes, the project will consist of: 

• Vegetation treatments on about 1,898 acres, including commercial timber harvest and 
associated fuel treatments including 1,206 acres of intermediate harvest and regeneration 
harvest on 692 acres, precommercial thinning on 351 acres, and prescribed burning without 
associated timber harvest on 2,830 acres 

• Road and access management, including access changes on 1.92 miles of road; 3.29 miles of 
new temporary road construction, 19.2 miles of road storage, and 1.43 miles of road 
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decommissioning; and improvement, construction, and reconstruction of 5.9 miles of trail 
tread 

• Fuels and hazardous tree removal in Lake Creek Campground 
• Watershed condition improvement in the form of BMP implementation, including installation 

of ditch relief culverts, culvert replacement, surface water deflectors, and cleaning ditches is 
proposed for all haul routes. Additional BMP work on roads not used for timber removal is 
proposed and will be performed as funding becomes available 

• Trail and trailhead improvements 
• Creation of in-stream pools in Miller Creek and stabilization of stream banks in West Fisher 

Creek 
• Design features and mitigations to maintain and protect resource values 

 
Alternative 6-Modified activities will occur in two sequential phases (Phase I and Phase II) to maintain 
current levels of grizzly bear core habitat. In Phase I, vegetation will be treated in an unnamed tributary of 
Miller Creek. After these vegetation treatments were completed, NFS road #4725 will be barriered and 
placed into intermittent stored service, creating core habitat. During Phase II, vegetation will be treated in 
the Teeters Peak area, which currently provides grizzly bear core habitat. To access the Teeters Peak area, 
the earthen barrier on the currently closed NFS road #6743 will be replaced with a gate that will remain 
closed during temporary road construction, logging, and road storage work. The gate on NFS road #6743 
will be replaced by a new earthen barrier when activities in the Teeters Peak area were complete. 

2.5.2.3.3 Forestwide Herbicide Weed Control 
The KNF issued a ROD on the KNF Invasive Plant Management Project in 2007. The decision authorized 
treatment on up to 94,000 acres of noxious weeds (invasive plants) within the KNF over the next 15 
years. Treatment on a maximum of 94,000 acres of invasive plants will allow for an adaptive and 
integrated weed management strategy to include: treatment of new weed species; new weed patches; and 
new control methods (e.g., biological control agents, hand pulling, cultivation, cultural, mechanical 
treatments, and new herbicides). The project also consists of treating up to a maximum of 30,000 acres of 
noxious weed infestations annually using a combination of herbicides (both aerial and ground 
applications), biological control agents, hand pulling, cultural, and mechanical methods. Not all of the 
30,000 acres will be treated with herbicides every year. Based on current funding, the KNF expects that 
5,000 to 6,000 acres will be treated each year across the forest. Where infestations are light (i.e., weeds 
are scattered) and the weeds are spot sprayed, actual treated acres will be less. Weed control could be 
within the Cabinet Ranger District, depending on Forest Service priorities. 

2.5.2.4 Private Land Activities 
2.5.2.4.1 Timber Harvest 
Timber harvest of private lands in the Rock Creek drainage is expected to occur over the next 30 years 
and harvest is foreseeable on state lands in McKay Creek. No information is available to predict when and 
where the harvest will occur. 

2.5.2.4.2 Other Actions on Private Lands 
Continued development of private lands within the study area is expected. Development is expected to 
include commercial timber harvest, land clearing, home construction, road construction, septic field 
installation, water well drilling, livestock grazing, and streambank stabilization. 
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2.6 Part V: Comparison of Alternatives 
The alternatives analyzed in this SEIS were developed in response to the significant issues described in 
Section 2.2, Part I: Issues and Development of Alternatives Process. All alternatives would result in 
impacts of varying magnitude, duration, and importance to resources with regard to all but one of the ten 
the issues identified. Table 2-9 summarizes and compares environmental impacts of the alternatives. A 
detailed discussion of the alternatives’ impacts and mitigation is contained in Chapter 4. 

2.7 Part VI: KNF’s Preferred Alternative 
The KNF’s preferred alternative is Alternative V, Proposed Project with Tailings Paste Deposition and 
Alternate Water Treatment. Alternative V would result in construction of the evaluation adit, mine, mill, 
paste tailings facility, rail loadout, RO and passive biotreatment facility, and access roads. The Bottom-Up 
option would be used to construct the paste tailings facility and final design would incorporate measures 
to meet visual impact mitigation and reclamation goals. During Phase I, mine water from the evaluation 
adit would be treated and discharged to infiltration ponds (groundwater). During Phase II, some mine 
water may be stored in underground workings, but excess water would be discharged to the Clark Fork 
River after treatment. Environmental requirements in addition to those proposed by RCR would be 
incorporated to avoid and minimize (to the extent possible) or eliminate environmental impacts. 
Additional monitoring would help detect trends as well as indicate if additional measures might be needed 
to minimize impacts. Trigger values or thresholds would be developed to determine if additional actions 
or modification of mitigation was needed. Contingency measures would be developed to respond to and 
control any unacceptable impacts that may be detected, as determined from monitoring. DEQ selected 
Alternative V for implementation in its 2001 ROD; DEQ’s ROD remains in effect. 



Chapter 2 Part VI: KNF’s Preferred Alternative 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
2-138 

 

Table 2-9. Summary Comparison of Impacts. 

Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Water Resources – 
Surface Water Quality 

Except for minor 
increases in 
sediment, existing 
surface water quality 
would be maintained. 

1. Minor increases in metals, nitrogen, 
ammonia, and total dissolved solids 
concentrations in Clark Fork River from 
treated discharges. Discharges would 
comply with MPDES permitted effluent 
limits. 
2. Reduction in bedrock groundwater 
inflows to streams may reduce dissolved 
solids concentrations in streams during 
operations and post-mining. 
3. Post-mining, evaluation adit and air-
intake ventilation adit would be plugged; 
production adit closure not specified. 
Sealing of the adits could result in mine 
water eventually discharging into bedrock, 
and possibly out through springs. Without 
outcrop buffers, the most likely locations 
for these springs would be below outcrops 
at the north and south portions of the ore 
body and possibly in Copper Gulch. 
4. Groundwater and surface water quality 
would not be affected by groundwater 
discharges. 

Same as Alternative II. Same as Alternative 
II. 

1. For treated discharges to Clark Fork River, 
similar to Alternative II, but with increased water 
treatment reliability and minor increases in 
phosphorus due to changes in wastewater 
treatment systems. 
2. Same as Alternative II. 
3. Until additional data are obtained during Phase 
I and Phase II Operations to revise the 3D model, 
the initial mine closure plan is to pump and treat 
the mine water until such time that it met MPDES 
permitted effluent limits without treatment. If 
production adits were plugged, and if the area to 
be mined is currently hydraulically connected to 
area springs and/or streams, then as the mine void 
refilled with water, those connections would be 
reestablished. Because of the complexity of the 
fracture flow system, it may not be possible to 
predict where and if these connections occur. The 
volume of groundwater moving along fractures 
from the mine void would be small and subject to 
dilution by groundwater along the path, and metal 
concentrations would be attenuated along the path. 
Because of the 1,000-foot buffer around outcrops, 
flow toward outcrops would be less than the other 
alternatives. Effects on water quality in the upper 
East Fork Bull River would likely not be 
measureable. Additional data described in 
Appendix K would be collected to determine if 
there would be effects on water quality in streams 
and springs if adits are plugged. 
4. Effects on surface water quality downgradient 
of the Phase I infiltration ponds would likely be 
negligible. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Water Resources – 
Nitrogen 

Loads/Concentrations 

N/A. 1. Nitrogen loads would be temporarily 
increased in Rock Creek and the West 
Fork during mine construction and would 
impact aquatic invertebrates and algae in 
the short term. 
2. Nitrogen concentrations (especially 
nitrate) would increase in groundwater 
downgradient of tailings facility; predicted 
concentrations less than groundwater 
quality standards. 
3. Nitrogen concentrations (especially 
nitrate) may increase in drainage below 
evaluation adit portal pad. 

1, 2, and 3. Same as 
Alternative II. 

1. Similar to 
Alternative II, but 
impacts on the aquatic 
life in the West Fork 
Rock Creek above the 
confluence mill site 
would be less. The 
300-foot buffer zone 
around the confluence 
mill site would reduce 
nitrogen loading to 
Rock Creek from the 
waste rock used in 
mill pad construction. 
2 and 3. Same as 
Alternative II. 

1. Waste rock would be geochemically tested and 
determined suitable for construction of mill pad 
and paste tailings toe buttresses; surface runoff 
from these facilities would be captured in lined 
ponds and reused at the mill, or treated at the 
wastewater treatment plant. Nitrogen loads would 
not increase in West Fork, East Fork, or mainstem 
Rock Creek. 
2. Same as Alternative II. 
3. Effect same as Alternative II. Implementing an 
explosive handling and blasting plan would 
reduce nitrogen in waste rock stored on the pad. 
The drainage below the adit pad would be 
monitored, and if necessary to prevent water 
quality degradation, groundwater or surface water 
would be captured and treated. 

Water Resources – 
Sediment Loads 

Sediment loading for 
Rock Creek may 
temporarily increase 
due to construction 
of roads and land 
clearing for timber 
sales. 

Sedimentation may be reduced because 
timber road construction for NFS lands in 
the Rock Creek drainage may be limited 
due to project-increased open road 
densities. 

Same as Alternative II 
plus sediment would 
also be reduced by 
relocating a portion of 
NFS road #150 and the 
utility corridor and by 
identifying and 
reducing existing 
sediment sources. 

Same as Alternative 
III. 

Sediment mitigation of reducing 400 tons per year 
would reduce sediment yield to streams to less 
than existing conditions and improve streambed 
conditions. Upgrade of NFS road #150 would 
reduce sediment yield. 

Water Resources – 
Spills and Pipeline 

Rupture 

N/A. Impacts from materials from spills and 
pipeline ruptures potentially could affect 
water quality in Rock Creek, West Fork 
Rock Creek, and the Clark Fork River. 

Same as Alternative II 
except the potential for 
material from spills 
and pipeline ruptures 
to reach the mainstem 
Rock Creek would be 
reduced. 

Same as Alternative 
III except potential 
ruptures in the West 
Fork Rock Creek 
would be reduced due 
to mill site relocation. 

Potential for pipeline ruptures would be 
minimized because tailings, process water, and 
ore concentrate pipelines would be dual-walled 
with leak detection. All pipelines would be buried 
except at bridge crossings. Pipelines would be 
monitored weekly. Impacts from spills of ore 
concentrate would be minimized by piping to an 
enclosed rail loadout facility. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Water Resources – 
Groundwater Quality 

1. Groundwater 
quality would be 
similar to existing 
quality. 

1.Predicted concentrations in groundwater 
downgradient of the tailings facility are 
less than groundwater standards and 
applicable nondegradation criteria outside 
of a mixing zone as a result of capture by 
a perimeter recovery system consisting of 
drains and pumpback wells. 
2. Treated mine wastewater would not be 
discharged to groundwater. 

1. Similar to 
Alternative II, except 
tailings facility 
seepage would be 
reduced by using 
excavated clays to seal 
permeable contact 
zones. The technical 
advisory group for 
tailings facility design 
would investigate the 
use of seepage 
reduction techniques 
(which may include 
synthetic or clay 
liners) to further 
minimize seepage if 
acid base accounting 
of tailings indicated 
potential for acid 
drainage. 
2. Same as Alternative 
II. 

1 and 2. Same as 
Alternative III. 

1.Predicted concentrations in groundwater 
downgradient of the tailings facility are less than 
groundwater standards and applicable 
nondegradation criteria. If necessary to prevent 
water quality degradation, groundwater containing 
tailings seepage downgradient of the tailings 
facility would be captured and treated. 
2. Treated Phase I wastewater discharged to 
infiltration ponds would meet groundwater 
standards and nondegradation criteria, if 
applicable, at the end of the pipe (DEQ 2008). 
3. Post-mining, if adits were plugged and the mine 
void refilled with water and if the area to be 
mined was currently hydraulically connected to 
area springs, then those same connections would 
again become active. Because of the complexity 
of the fracture flow system, it may not be possible 
to predict where and if these connections occur. 
For springs downgradient of the mine void, the 
source of which was bedrock groundwater, effects 
on water quality of such springs would likely not 
be measureable. 

Water Resources – 
Surface Water Quantity 

Appropriated water 
would continue to be 
withdrawn from 
surface water. 

Streamflow changes could occur due to 
mine and adit dewatering, interception of 
precipitation at mine facilities, use of 
stormwater runoff collected from the mine 
facilities, discharges from the wastewater 
treatment plant, vegetation clearing, 
potable water use, makeup water from a 
well located near the Clark Fork River, 
and pumpback wells at the tailings facility.  

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II, but makeup well and 
pumpback wells implemented only if needed. 
Pumpback wells would be a contingency measure 
at the paste tailings facility. 

Water Resources – 
Groundwater Quantity 

– Operations Phase 

Groundwater well 
production from 
appropriated sources 
would be similar to 
existing production. 

Possible decrease in water levels in wells 
not in Clark Fork River alluvium and 
spring flow downgradient of Miller Gulch 
from pumpback wells during operation. 
Decrease in groundwater levels due to 
mine dewatering. Reduced baseflow to 
streams and reduced bedrock spring flows. 

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II, but reduced groundwater 
levels below the paste tailings facility only if 
contingency pumpback well system was 
employed. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Water Resources – 
Groundwater Quantity 

– Closure Phase 

N/A. Evaluation adit and the air-intake 
ventilation adit would be plugged; 
production adit closure not specified. If 
production adits were plugged and the 
mine void refilled with water, and if the 
area to be mined was currently 
hydraulically connected to area streams, 
adit, plugging, and subsequent mine 
flooding may generate downgradient 
springs. 

Similar to Alternative 
II; all adits plugged at 
closure. 

Same as Alternative 
III. 

Adit closure plans will be finalized depending on 
impacts predicted by the revised 3D model. Until 
additional data are obtained during Phase I and 
Phase II Operations to revise the 3D model, the 
initial mine closure plan is to pump and treat the 
mine water until such time that it met MPDES 
permitted effluent limits without treatment. As a 
preliminary numeric criterion,1,000-foot buffer 
zone along ore outcrops plus a 450-foot vertical 
buffer between the mine workings and the surface 
would minimize the potential for the creation of 
post-mining springs and seeps. Adit closure plans 
would be finalized depending on impacts 
predicted by revised 3D model. 

Water Resources – 
Springs and Seeps and 

Wilderness Lakes 

Springs and seeps 
and CMW lakes 
would continue to 
experience natural 
and seasonal water 
level fluctuations. 

CMW lakes do not appear to be connected 
hydrologically to the regional water table, 
but are perched. Flow to lakes and springs 
connected hydrologically to the regional 
water table may be reduced due to mine 
dewatering during operations and for some 
period after closure. 

Effect the same as 
Alternative II. The 
potential for 
subsidence and 
groundwater drainage 
stresses to wilderness 
lakes and springs 
would be further 
quantified by 
additional rock 
mechanics studies and 
a subsidence control 
plan.  

Effect the same as 
Alternative II. 
Mitigation same as 
Alternative III. 

Potential effect on Cliff Lake and springs 
minimized by 1,000-foot buffer zones, as a 
preliminary numeric criterion, around Cliff Lake 
and the north and south ore outcrops. RCR could 
mine closer than 1,000 feet to Cliff Lake only 
after KNF approval. Flow to lakes and springs 
connected hydrologically to the regional water 
table may be reduced due to mine dewatering 
during operation and for some period after 
closure. If the mine adits are plugged, 
groundwater levels and spring flow would likely 
return to pre-mine conditions. 

Wildlife, Habitat, and 
T&E Species – Grizzly 
Bears – Habitat Loss 

Continued 
availability of spring 
and fall grizzly bear 
habitat. 

Direct loss of 584 acres of habitat. Core 
habitat would be reduced by 321 acres. 
TMRD would increase in all three BMUs.  

Direct physical loss of 
609 acres of habitat. 
Core habitat would not 
be reduced. TMRD 
would increase.  

Direct physical loss of 
542 acres of habitat. 
TMRD would not 
increase and core 
habitat would not 
decrease.  

Direct physical loss of 445 acres of grizzly bear 
habitat. Relative to effects disclosed in the 2001 
FEIS, minor modifications to Alternative V would 
slightly increase disturbance to grizzly bear 
habitat at the evaluation adit, mill site, and along 
the realigned section of NFS road #150 and 
slightly decrease disturbance to grizzly bear 
habitat at the paste tailings facility. Alternative V 
would not decrease core area or increase OMRD 
or TMRD.  
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – Grizzly 

Bears – Habitat 
Mitigation 

Grizzly bear habitat 
mitigation measures 
would not be 
implemented. 

To ensure consistency with road density 
standards, access changes would need to 
be implemented in 5.28 miles of roads 
(see Transportation). 

Open and total road 
densities would be 
reduced by changing 
access on 4.18 miles of 
road. RCR would be 
required to protect 
2,692 acres of habitat 
through conservation 
easements, 
acquisitions, or other 
means. 

Open and total road 
densities would be 
reduced by changing 
access on 4.18 miles 
of road. RCR would 
be required to protect 
2,536 acres of habitat 
through conservation 
easements, 
acquisitions, or other 
means. 

The mitigation plan for Alternative V would 
include conveying title to or conservation 
easements on 2,450 acres of replacement habitat 
to mitigate for grizzly bear displacement and 
habitat loss.  

Wildlife, Habitat, and 
T&E Species – Grizzly 

Bears – Mortality 

N/A. Potential increased mortality from road 
kills, poaching, and destruction of 
nuisance bears. 

Similar impacts as 
Alternative II but 
somewhat reduced due 
to additional 
mitigations. 

Same as Alternative 
III. 

Similar to Alternative III, but with likely 
decreased mortality risk due to training of workers 
about working and living in grizzly bear habitat 
and implementing a food storage order for the 
BMUs affected by the project. 

Wildlife, Habitat, and 
T&E Species – Bull 

Trout – Habitat 

Private and KNF 
timber sales and 
other developments 
within the lower 
Clark Fork River 
watershed would 
maintain the 
functioning of habitat 
for bull trout. 

Increased sediment in the mainstem and 
West Fork Rock Creek would decrease 
emergence success of bull and cutthroat 
trout fry. 

Modifications and 
mitigations would 
reduce the amount of 
sediment impacting 
Rock Creek spawning 
habitat for bull trout in 
Rock Creek. 

Sediment impacts on 
bull trout would be 
minimized in the West 
Fork Rock Creek. The 
300-foot buffer 
around the confluence 
mill site would reduce 
impacts from 
sediment loading 
downstream. 

Smaller disturbance areas, relocation of evaluation 
support facility, and sediment mitigations before 
construction would further reduce sediment 
impacts in the short- and long-term. Additional 
sediment mitigation to reduce sediment sources 
may improve habitat in the long term. 

Wildlife, Habitat, and 
T&E Species – Bull 

Trout – Interbreeding 
and Nonnative Fish 

Natural changes in 
aquatic habitat are 
expected, marginal 
threat to long-term 
survival for Cabinet 
Gorge bull trout 
stock. 

Potential increase in nonnative fish species 
abundance and interbreeding with bull 
trout. 

Risk of interbreeding 
and nonnative fish 
species increase would 
be reduced due to 
sediment mitigations. 

Similar to Alternative 
III. 

Additional sediment mitigation would further 
reduce the risk of interbreeding and nonnative fish 
species increases. Study of bull trout migration 
past the diffuser could result in diffuser design 
modification to ensure passage past the diffuser to 
Noxon Reservoir and allow capture of fish and 
movement upstream beyond the dam. 

Wildlife, Habitat, and 
T&E Species – Lynx 

No change to lynx 
habitat. Natural 
disturbance 
processes would 
continue to provide a 
variety of habitat 
conditions for lynx. 
Low-level human 
disturbance and 
mortality risk would 
continue.  

Lynx habitat quality reduction (especially 
foraging habitat) and disturbance could 
displace animals. 

Similar to Alternative 
II. 

Moving the mill site 
and impacting less 
foraging habitat would 
reduce the impact 
compared with 
Alternative III. 

Impacts under Alternative V would be less than 
the other action alternatives. 9.9 acres of lynx 
habitat impacted, or less than 0.1% of lynx habitat 
in the Rock LAU. Alternative V consistent with 
the NRLMD.  
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – Big 
Game Animals – 
Animal-Vehicle 

Collisions 

There would be no 
increase in existing 
animal-vehicle 
collisions unless 
there are other 
increases in use in 
the Rock Creek 
drainage from public 
or private timber 
sales and as human 
population in the 
area grew over time. 

Increased potential for animal-vehicle 
collisions. 

Similar to Alternative 
II. 

Similar to Alternative 
II. 

Lowest increased potential for animal-vehicle 
collisions because busing of employees and 
reduced road densities would reduce the number 
of vehicles on the roads and the amount of open 
roads where collisions could occur. 

Wildlife, Habitat, and 
T&E Species – Big 
Game Animals – 

Habitat 

Minor changes in 
habitat or activities 
of big game animals; 
security could be 
improved as open 
road densities were 
reduced. 

Minor loss of habitat for game species 
including travel corridors, riparian areas, 
and a few small elk wintering areas. 

Similar to Alternative 
II. 

Habitat loss associated 
with the mill in the 
upper West Fork Rock 
Creek would be 
shifted to the 
confluence mill site. 

Under Alternative V, habitat loss would be the 
least of the action alternatives. Impacts on these 
species would remain the same as described in the 
2001 FEIS. A project-specific amendment to the 
2015 KFP allowing a variance from FW-GDL-
WL-09 would be needed. 

Wildlife, Habitat, and 
T&E Species – Big 
Game Animals – 

Displacement/Mortality 

Displacement and 
possible increased 
mortality of animals 
due to increased 
human development 
in Rock Creek if 
RCR released its 
Rock Creek lands. 

Displacement and possible increased 
mortality of animals due to increased 
human use and activities (including 
hunting and poaching). 

Somewhat less impact 
because of road 
closures. 

Similar to Alternative 
III. 

Same as Alternative III. 

Wildlife, Habitat, and 
T&E Species – 

Neotropical Migrant 
Birds 

Minor changes in 
forested habitat or 
activities of 
neotropical migrant 
birds unless RCR 
sold its Rock Creek 
lands for 
development. 
Increased home sites 
could decrease bird 
diversity by 
introduction of pest 
species and direct 
habitat loss. 

Minor direct and indirect losses of habitat, 
including old growth, riparian, and 
wetland habitats would affect songbirds in 
those areas. Night migrating birds may be 
at risk for collision mortalities with the 
evaluation adit and mill site because of 
attraction to lights. 

Effects to bird habitat 
would be the same as 
Alternative II. All 
exterior evaluation adit 
lights would be 
shielded or baffled, 
reducing collision risk 
for night-migrating 
birds. 

Same as Alternative 
III. 

Direct loss of migratory bird habitat is least with 
Alternative V; therefore, Alternative V would 
impact migratory birds the least of the action 
alternatives. Impacts to these species will be 
slightly greater than described in the 2001 FEIS 
due to habitat losses associated with minor 
modifications to selected alternative since the 
2001 FEIS was issued; impacts on these species 
would remain the same as described in the 2001 
FEIS. Impacts to species associated with old-
growth, riparian, and wetland habitat would be 
negligible. Lighting mitigations would be 
incorporated at the mill site to avoid attraction of 
and mortality to night migrating songbirds. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – Bald 

Eagle 

Bald eagle use would 
continue to increase. 
Mortality risk would 
remain unchanged. 

Increases in road-killed deer could slightly 
and indirectly increase mortality risk of 
bald eagles along Montana Highway 200, 
NFS road #150, and along the train tracks 
near the Hereford Loadout. 

Increases in road-
killed deer and 
associated bald eagle 
mortality risk along 
Montana Highway 200 
is less than Alternative 
II because of rerouting 
concentrate haulers to 
the Miller Gulch rail 
loadout along NFS 
road #150B and daily 
removal of road-killed 
animals. 

Same as Alternative 
III. 

Mortality risk is lowest due to additional 
reductions in traffic on NFS road #150 from 
busing employees between water treatment and 
mill site facilities. Minor modifications to 
Alternative V would not change impacts on bald 
eagles described in the 2001 FEIS.  

Wildlife, Habitat, and 
T&E Species – Wolf 

Transient wolf would 
continue to use the 
Clark Fork River 
drainage. 

Similar to Alternative I. Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II. Minor modifications to 
Alternative V since the 2001 FEIS was issued 
would slightly reduce habitat available for gray 
wolves, but would not affect the regional upward 
trend in wolf populations. 

Wildlife, Habitat, and 
T&E Species – 

Sensitive Animal 
Species – Harlequin 

Duck 

Stability of harlequin 
duck population in 
lower Clark Fork 
River would remain 
vulnerable. 

Human disturbance and habitat alteration 
could result in loss of harlequin duck 
reproduction on Rock Creek. Loss of Rock 
Creek breeding area would increase 
vulnerability of the lower Clark Fork 
River harlequin subpopulation. 

Impacts on harlequin 
ducks and their habitat 
would be similar in 
nature to Alternative II 
but would be less with 
relocation of NFS road 
#150 out of the 
riparian area. 

Similar to Alternative 
III. 

Under Alternative V, impacts on harlequin ducks 
and their habitat would be less than the other 
action alternatives because of busing mine 
employees, slurrying concentrates and seasonal 
closing NFS road #150B, operating limitations, 
and moving the evaluation adit support facilities 
site. Modifications to Alternative V since the 2001 
FEIS includes realigning the access road to reduce 
impacts on RHCAs. This modification would 
reduce effects on harlequin ducks by reducing 
impacts from traffic noise and the presence of 
humans near harlequin habitat, and would reduce 
the potential for a spill of mill reagents, petroleum 
products, or pipeline rupture that could directly or 
indirectly affect harlequin ducks.  

Wildlife, Habitat, and 
T&E Species – 

Sensitive Animal 
Species – Fisher and 

Wolverine 

No change to fisher 
or wolverine habitat. 
Natural disturbance 
processes would 
continue to provide a 
variety of habitat 
conditions. Low-
level human 
disturbance and 
mortality risk would 
continue.  

Fisher and wolverine habitat removal and 
disturbance could displace animals. 
Impacts would not lead to a trend toward 
federal listing. 

Similar to Alternative 
II. 

Moving the mill site 
and removing less 
habitat would reduce 
the impact on fishers 
and wolverines 
compared with 
Alternatives II and III. 

Same as Alternative IV, except less impact on 
fisher habitat. Some wolverine habitat would be 
removed at the evaluation adit and mill site, but 
effects would be negligible because area affected 
would be small in comparison to available habitat. 
Mortality risk to fisher and wolverines further 
controlled through mitigation measures. 
Alternative V would not likely contribute to a 
trend toward federal listing or cause a loss of 
viability to wolverine or fisher or their 
populations. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – 

Sensitive Animal 
Species – Mortality 

Disposition of lands 
in Rock Creek by 
RCR could increase 
human development 
in drainage with 
resulting impacts on 
harlequin ducks, 
fishers, and resident 
birds. 

Potential increases in hunting, trapping, 
poaching, and traffic collision mortality 
would add to the overall decline of fisher 
and wolverine security in the Cabinet 
Mountains and the region. 

Similar to Alternative 
II. 

Similar to Alternative 
II. 

Busing mine employees decreases risk of 
mortality from vehicle collisions and vehicle 
disturbance. Funding for Montana Fish, Wildlife 
and Parks (FWP) law enforcement personnel to 
protect wildlife species, development and 
implementation of informational and educational 
programs for the public about wildlife species, 
and removal of carcasses killed by vehicles from 
roadsides would partially mitigate impacts on 
wildlife species by reducing the potential for 
poaching and harassment of wildlife and mortality 
risk. Crossing structures would reduce the 
potential for fisher mortality due to vehicle 
collisions. 

Wildlife, Habitat, and 
T&E Species – 

Sensitive Animal 
Species – Northern 

Goshawk 

Northern goshawk 
habitat would 
increase over time as 
forests aged. 

Direct habitat loss and disturbance to 
nesting northern goshawks would be 
greatest of action alternatives. 

Similar to Alternative 
II except fewer acres 
of nesting habitat lost. 

Similar to Alternative 
III but very little 
direct loss of nesting 
habitat. Disturbance 
effects similar to 
Alternative III but 
less. 

No longer a Forest sensitive species. Impacts 
would remain the same as described in the 2001 
FEIS.  

Wildlife, Habitat, and 
T&E Species – Other 

Sensitive Aquatic 
Species 

Long-term risk to 
pure strains of 
westslope cutthroat 
trout from 
hybridization with 
nonnative trout. 

Slightly increased risk due to increased 
sediment loading. 

Similar to Alternative 
II. 

Similar to Alternative 
II. 

Sediment mitigation of reducing 400 tons per year 
would reduce sediment yield to streams to less 
than existing conditions and improve streambed 
conditions.  

Wildlife, Habitat, and 
T&E Species – Plant 

Species of Special 
Concern 

11 populations of 5 
different plant 
species of special 
concern within the 
permit area would 
remain undisturbed. 
Crested Shield fern 
was not found in the 
study area. 

11 populations of 5 species of special 
concern would be eliminated. 

11 populations of 5 
species of special 
concern would be 
eliminated if they 
cannot be avoided 
during construction. If 
KNF sensitive species 
cannot be avoided, a 
conservation 
assessment must be 
performed and a 
mitigation plan may be 
needed. 

Same as Alternative 
III. 

Similar to Alternative III; however, a requirement 
to revisit surveys whenever updated lists of 
sensitive plant species or Montana Natural 
Heritage Program (MNHP) species were issued 
would help reduce or avoid impacts on those new 
species. Minor increases in surface disturbance 
due to minor modifications of Alternative V since 
the 2001 FEIS would result in a slightly greater 
potential for impacts on plant species of special 
concern at the evaluation adit, mill site, and along 
the NFS road #150 alignment.  
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wildlife, Habitat, and 
T&E Species – 

Mountain Goats – 
Habitat 

HE is 91% in key 
summer habitat and 
100% in winter 
habitat. 

Project-related noise and disturbance 
would change HE to 85 to 91% in key 
summer habitat. 

Project-related noise, 
disturbance, and 
facility location would 
change HE to 86 to 
93% in key summer 
habitat. 

Project-related noise, 
disturbance, and 
facility location would 
change HE to 87 to 
92% in key summer 
habitat. 

Similar to Alternative IV. Project-related noise 
disturbance, and facility location would change 
HE to 86% in key summer habitat. No changes to 
winter HE. The increased disturbance at the mill 
site and along NFS road #150 under the modified 
Alternative V would not substantially affect 
mountain goat populations because these areas are 
low-quality habitat for this species. 

Wildlife, Habitat, and 
T&E Species – 

Mountain Goats – 
Mortality 

Mortality risk would 
remain as is. 

Increased mortality risk would occur due 
to increased human use of the area by 
recreationists, hunters, and poachers. 

Similar to Alternative 
II, but additional road 
closures would reduce 
mortality risk. 

Similar to Alternative 
III. 

Similar to Alternative III, but mitigation includes 
increased law enforcement and monitoring to 
control mortality risk. 

Tailings Facility 
Stability – Failure 

Not assessed using 
FMEA. 

Not assessed using FMEA. Substantially 
more susceptible than other action 
alternatives. Unacceptable risk of failure. 

Not assessed using 
FMEA. Modified 
design and 
construction details as 
well as an advisory 
group review of the 
design would reduce 
the risk of tailings 
facility failure 
compared to 
Alternative II. 
Substantially more 
susceptible than 
Alternative V. 

Same as Alternative 
III. 

Assessed using FMEA. By modifying the design 
and using paste tailings along with an PTTAG 
review of the design, Alternative V would have 
the lowest risk of facility failure of the 
alternatives. 
 

Socioeconomics – 
Employment 

Projected increase of 
650 jobs (17%) in 
Sanders County and 
2,000 jobs (22%) in 
Lincoln County 
between 1995 and 
2020, with all growth 
occurring in the 
finance/ education/ 
government and 
service sectors. 

Mine-based direct and secondary 
employment peaking at 531 during 
evaluation adit construction then dropping 
to 143 during mine development and 
construction. Operating period 
employment of 497, mostly in resource 
commodity sector. Possible loss of some 
Sanders County jobs tied to 
retirement/amenity immigration 
anticipated under Alternative I. Operating 
Phase duration of up to 30 years, after 
which most mine-related employment 
would be lost. 

Same as Alternative II. Similar to Alternative 
II, but employment 
during evaluation adit 
construction would 
peak at 432 before 
dropping to 252. Mine 
operations would 
provide 476 direct and 
secondary jobs, for 20 
to 30 years. 

Based on updated data, similar to Alternative IV, 
except that estimated total annual employment 
would peak during the Production Phase at 344 
direct jobs per year. Estimated total annual 
employment would be 643 jobs annually. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Socioeconomics – 
Population 

Bonner County 
experiencing rapid 
growth and Sanders 
County moderate 
growth based on 
retirement/amenity 
immigration. Lincoln 
County, relatively 
slow growth. 

Local area immigration peaking at 909 
persons then dropping to 467 during 
construction, before growing to 982 
during mine operations.  

Same as Alternative II. Similar to Alternative 
II, but construction-
related immigration 
numbers would peak 
at 772 before dropping 
to 456. Operations-
related immigration 
would be 861. 
Construction period 
influx would arrive 
later in the 
Development Phase. 

Same as Alternative IV. 

Socioeconomics – 
Income 

Total area personal 
income increasing 
proportional to 
population growth, 
with modest gains in 
per capita income. 

Annual earnings from direct and 
secondary mine-related employment 
totaling about $14 million. Net earned 
income increase in western Sanders 
County could be minimal, if mine reduces 
retirement/ amenity immigration. Local 
area would lose this source of income at 
mine shutdown. 

Same as Alternative II. Similar to Alternative 
II, but annual earnings 
from mine-related 
employment would 
total about $13.5 
million. 

Based on updated data, similar to Alternative IV, 
but the Production Phase would contribute about 
$29.2 million in direct labor income annually. 
Another $9.6 million in labor income would be 
associated with the secondary employment 
effects. Mine employment and spending during 
production would contribute approximately $38.8 
million annually to the local economy. 

Socioeconomics – 
Land Use and Housing 
– Land Use Conversion 

Land use conversion 
from 
timber/agriculture to 
residential/recreation 
would continue—
rapidly in Bonner 
and western Sanders 
County, more slowly 
in Lincoln County. 

Similar pattern of land use conversion to 
Alternative I. Mine permit area of about 
2,400 acres with about 584 acres of 
surface disturbance expected. About 3,074 
acres of private land dedicated to grizzly 
bear habitat mitigation. 

Similar to Alternative 
II but about 609 acres 
of surface disturbance. 
About 2,692 acres of 
private land dedicated 
to grizzly bear habitat 
mitigation.  

Similar to Alternative 
II, but about 542 acres 
of surface disturbance. 
About 2,536 acres of 
private land dedicated 
to grizzly bear habitat 
mitigation. 

Similar to Alternative II, but about 445 acres of 
surface disturbance and 36 acres of clearing in 
power line corridor. About 2,450 acres of private 
land dedicated to grizzly bear habitat mitigation. 

Socioeconomics – 
Land Use and Housing 

– Unusable Land 

N/A. About 400 acres at tailings facility site 
would be unusable for most existing land 
uses. 

Same as Alternative II. Same as Alternative 
II. 

Similar to Alternative II. 

Socioeconomics – 
Land Use and Housing 
– Future Development 

N/A. Approximately 3,074 acres of private 
lands needed for grizzly bear mitigation 
would be removed from future 
development. 

Approximately 2,692 
acres of private lands 
needed for grizzly bear 
mitigation would be 
removed from future 
development. 

Similar to Alternative 
III except that 2,536 
acres of private lands 
would be removed 
from future 
development. 

Similar to Alternative III except that 2,450 acres 
of private lands would be removed from future 
development. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Socioeconomics – 
Land Use and Housing 

– Housing 

Housing continuing 
to be relatively 
scarce and expensive 
in Bonner and 
western Sanders 
County, but more 
available and less 
costly in Lincoln 
County. 

There would be a substantial short-term 
housing shortage in western Sanders 
County. 
Long-term housing for permanent 
employees would be scarce and expensive. 
Some workers during both periods would 
be forced to commute an hour, or more, to 
the work site. 

Same as Alternative II. Similar to Alternative 
II, with slightly 
reduced housing 
demand during the 
construction and 
operating periods. 

Same as Alternative IV. 

Socioeconomics – 
Community Services 

Moderate increases 
in demand for 
already burdened 
community services. 

Most residential and commercial 
development would have to use private 
water supplies and septic systems. 
 
Some school systems could experience 
disruptive effects from the sudden influx 
and departure of students during mine 
construction. Facility capacity and 
accreditation not expected to be at issue. 
 
Other public service providers may have 
difficulty adjusting to changes in demand 
for services as mine employment 
fluctuates during development. 

Same as Alternative II. Similar to Alternative 
II, with slightly fewer 
people needing 
services and schools 
than under Alternative 
I. Schools and other 
service providers 
would have more time 
to prepare for the 
construction period 
population influx than 
they would have under 
Alternative II. There 
would also be a 
slightly smaller 
departure of people at 
the end of 
construction and 
influx of people for 
mine operation than 
under Alternatives II 
and III. This would 
lessen the impacts on 
community services 
during employment 
fluctuations. 

Same as Alternative IV. 

Socioeconomics – 
Fiscal 

Increases in local 
government revenue 
from new 
development likely 
would not pay the 
costs of increased 
service demand. 

Sanders County and the Noxon schools 
receive substantially increased tax 
revenue. Other local taxing districts 
receive some revenue from tax base 
sharing. The Hard-Rock Mining Impact 
Plan helps to mitigate fiscal problems 
associated with project impacts. 

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Old Growth 
Ecosystems) – Habitat 

Loss 

Stand-level 
information from the 
2010 Forest Plan 
Monitoring and 
Evaluation Report 
indicates that 10.8% 
of the forested lands 
are occupied by 
stands meeting the 
old growth criteria 
and an additional 
5.2% is being 
managed with the 
objective that they 
meet the old growth 
criteria in the future. 
With implementation 
of the 2015 KFP, the 
extent of old growth 
would increase over 
time (USFS 2013b). 
No old growth would 
be lost from project-
related activities.  

About 122 acres of old growth habitat 
would be lost. 

About 47 acres of old 
growth habitat would 
be lost.  

About 30 acres of old 
growth habitat would 
be lost. 

About 1 acre of old growth habitat would be lost. 
At the forestwide, or even local scale, the changes 
to old growth would be negligible.  

Wetlands and 
Nonwetland Waters of 

the U.S. – Wetlands 
and Riparian Zones – 

Disturbance 

Wetland and riparian 
zones could be 
disturbed by timber 
sale roads and 
development of 
private lands. 

A total of 4.3 acres of wetlands (0.5 acre 
of jurisdictional wetlands and 3.8 acres of 
isolated wetlands) and a total of 2.3 acres 
of wetlands would be indirectly affected 
by the project. A total of 1.5 acres of 
nonwetland waters of the U.S. would be 
affected by the project. 

A total of 4.3 acres of 
wetlands (0.5 acre of 
jurisdictional wetlands 
and 3.8 acres of 
isolated wetlands) 
would be directly 
affected and 1.0 acre 
of wetlands would be 
indirectly affected by 
the project. A total of 
1.5 acres of 
nonwetland waters of 
the U.S. would be 
disturbed by the 
project. 

A total of 4.5 acres of 
wetlands (0.6 acre of 
jurisdictional wetlands 
and 3.9 acres of 
isolated wetlands) 
would be directly 
affected and 1.0 acre 
of wetlands would be 
indirectly affected by 
the project. A total of 
50 linear feet of 
nonwetland waters of 
the U.S. would be 
disturbed by the 
project. 

A total of 3.5 acres of isolated wetlands would be 
directly affected and 1.0 acre of wetlands would 
be indirectly affected by the project. An 
engineered in-stream diffuser would be placed in 
the Clark Fork River downstream from Noxon 
Reservoir. Except for the diffuser, effects on 
jurisdictional wetlands and nonwetland waters of 
the U.S. would be avoided.  

Wetlands and 
Nonwetland Waters of 

the U.S. – Wetlands 
and Riparian Zones – 
Function and Value 

N/A. Functions and values would decrease until 
the wetlands and nonwetland waters of the 
U.S. mitigation sites were established. 

Same as Alternative II.  Same as Alternative 
II. 

Same as Alternative II.  
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Wetlands and 
Nonwetland Waters of 

the U.S. – Wetlands 
and Riparian Zones – 

Mitigation 

N/A. < 1.5 to 1 acre wetland mitigation ratio. < 1.5 to 1 acre wetland 
mitigation ratio. 

> 1.5 to 1 acre 
wetland mitigation 
ratio. 

A total of 5.2 acres of voluntary wetland 
mitigation is proposed for effects on 3.5 acres of 
isolated wetlands.  

Wetlands and 
Nonwetland Waters of 
the U.S. – Springs and 
Seeps and Wilderness 

Lakes 

N/A. No changes in groundwater levels or lake 
levels are predicted at the high-elevation 
lakes (Copper, Cliff, Moran Basin, and 
Rock) and wetlands associated with these 
lakes are not anticipated to be affected. 
The greatest change to baseflows of 
springs and seeps would occur during the 
Production/Operations Phase and Closure 
Phase, but these changes would occur 
mostly in dry years and for only part of the 
year.  

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II. The establishment of a 
1,000-foot buffer, as a preliminary criterion, 
around Cliff Lake from mining activity would 
ensure that the small amount of wetland 
vegetation around Cliff Lake would not be 
affected. RCR would complete a groundwater 
dependent ecosystem (GDE) inventory and 
conduct GDE monitoring in an area overlying the 
proposed mine and adits to evaluate indirect 
wetland effects associated with seeps and springs. 

Transportation – Public 
Access 

Public access for 
hunting, fishing, 
hiking, and other 
recreational activities 
would remain the 
same. 

There may be delays and temporary road 
closures during road construction and 
reconstruction. 

Similar to Alternative 
II. 

Similar to Alternative 
II. 

Similar to Alternative II. 

N/A. N/A. NFS road #150B 
between Engle Creek 
and Government 
Mountain Road west 
would be restricted to 
mine-related traffic. 

Same as Alternative 
III. 

NFS road #150B would be closed during 
operation between Engle Creek and paste plant. 

N/A. Paving of NFS road #150 and widening of 
NFS road #2741 would improve year-
round public access to the CMW and for 
general recreational activities. 

Same as Alternative II. Public access from 
NFS road #2741 and 
#150 above the 
confluence of the East 
Fork and West Fork 
Rock Creek would 
remain similar to 
Alternative I. 

Similar to Alternative I. 

KNF would use 
roads on an as 
needed basis but 
none proposed. 

KNF would need to close 5.28 miles of 
road (1.88 mi. of NFS road #2741-
Chicago Peak Road, 0.18 mi. of NFS road 
#2741x, 0.5 mi. of NFS road #2741A, and 
2.71 mi. of NFS road #2285-Orr Gulch 
Road). 

Same as Alternative II 
but 4.18 miles - would 
close 1.61 miles of Orr 
Gulch Road. 

Same as Alternative 
III. 

Similar to Alternative III, but close 5.22 mi. of 
road, including 2.92 mi. of NFS road #150. NFS 
road #2741 would remain open. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Transportation – 
Traffic Safety 

Traffic volumes and 
accident risk would 
grow or decline with 
population changes, 
timber sales, and 
development of 
private lands. 
Traffic to Hereford 
Loadout and 
Government 
Mountain Road (NFS 
road #150) would 
remain at existing 
levels. 

The ADT on Montana Highway 200 
would increase from 1,476 to 2,409 during 
construction and to 2,216 during mine 
operation. The road alignment of the NFS 
road #150 and Montana Highway 200 
intersection could increase potential for 
accidents. Slow-moving ore concentrate 
trucks traveling to and from the Hereford 
Loadout would be turning onto and off of 
Montana Highway 200. This would create 
additional hazards to higher speed 
highway traffic and residential traffic at 
Hereford. 
The ADT on NFS road #150 would 
increase from 33 to 933 during 
construction and to 740 during mine 
operation. This would increase the 
chances for traffic-related accidents on 
these roads. 

Effects on Montana 
Highway 200 similar 
to Alternative II; ore 
concentrate truck 
traffic would be 
eliminated from 
Montana Highway 
200. The NFS road 
#150 and Montana 
Highway 200 
intersection complies 
with state standards 
and would not increase 
potential for accidents. 
The ADT on NFS road 
#150 would increase 
from 33 to 636 during 
construction and to 
505 during mine 
operation. Any 
carpooling would 
reduce ADT. 
Ore concentrate truck 
traffic would be 
eliminated from 
Montana Highway 
200. ADT on NFS 
road #150B from 
Engle Creek to the 
Miller Gulch rail 
loadout would show a 
slight increase. 

Effects on Montana 
Highway 200 same as 
Alternative III. 
Effects on NFS road 
#150 similar to 
Alternative III, except 
that after Phase I was 
completed, ADT on 
NFS roads #150 and 
#2741 above the 
confluence of the East 
Fork and West Fork 
Rock Creek would be 
similar to Alternative 
I. 
ADT on NFS road 
#150B from Engle 
Creek to the Miller 
Gulch rail loadout 
would show a slight 
increase. 

Effects on Montana Highway 200 same as 
Alternative III.  
With busing of mine employees and piping of ore 
concentrate to the loadout, the ADT on NFS road 
#150 will increase from 33 to 400 during 
construction and to 100 during mine operation. 
Above the mill site, the traffic will be similar to 
Alternative I. Ore concentrate will be slurried 
from mill to rail loadout, thus eliminating the need 
for concentrate trucks. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Aesthetic Quality – 
Noise 

Existing noise levels 
in the Rock Creek 
drainage and Clark 
Fork River Valley 
would be maintained 
except for changes 
associated with 
timber sales and 
private land 
development. 

Blasting during adit construction would 
generate sounds up to 125 decibels (dBA) 
within 900 feet of the blast and up to 80 
dBA within the Clark Fork River Valley 
and the CMW. Construction equipment 
would generate sounds up to 110 dBA 
within 50 feet. 

Similar to Alternative 
II except that sound 
mitigations to 
construction 
equipment could 
reduce noise levels. 

Same as Alternative 
III except that moving 
the mill to the 
confluence would 
increase the buffer 
between the mill/mine 
operations and the 
CMW to 1.25 miles. 
Operational noise 
levels would be about 
35 dBA at the CMW 
boundary. 

Same as Alternative IV. 

N/A. Mine operation noise levels of 52 to 62 
dBA are lower than construction noise 
levels but still greater than pre-mine 
conditions and would generally be 
inaudible in Clark Fork River Valley. 

Implementation of 
sound mitigations 
(e.g., reduce backup 
beeper volumes, 
dampen exhaust and 
intake fan, and retain 
vegetative buffers) 
would reduce 
operation noise levels. 

Same as Alternative 
III. 

Same as Alternative III. 

N/A. Traffic-related noises would increase on 
NFS road #150 from 30 to 70 dBA. 

Similar to, but less 
than Alternative II. 

Similar to, but less 
than Alternative II. 

Busing of mine employees would reduce traffic 
volumes by 72% compared with Alternative II. 
This would in turn reduce the frequency of traffic-
related noise. 

N/A. Activities at the Hereford Loadout facility 
would generate noise up to 87 dBA daily 
between 8 a.m. and midnight. This would 
increase noise levels to residences in the 
area. 

Noise-related impacts 
on Hereford residences 
would be avoided by 
moving the rail 
loadout to the Miller 
Gulch site. Sound 
levels at Miller Gulch 
would be similar to 
those at Hereford 
(Alternative II), but no 
nearby residences 
would be impacted. 

Same as Alternative 
III. 

Similar to Alternative III but enclosure of the rail 
loadout facility would tend to muffle noise levels. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

N/A. Ventilation fans would operate 
continuously at about 96 to 123 dBA and 
would be heard at about 45 dBA up to a 
mile away (450 acres) for the last 15 to 20 
years of mine operation, reducing the 
solitude expected by people visiting the 
area of the CMW near the adit. 

Relocation of the air-
intake ventilation adit 
and sound mitigations 
for the ventilation fans 
would reduce the noise 
level to 30 dBA within 
100 feet of the adit, 
and affect an estimated 
12 acres. This reduces 
the impact on CMW 
visitors. 

Same as Alternative 
III. 

Same as Alternative III. 

Aesthetic Quality – 
Scenic Quality – Mine 

and Mill Area 

The visual character 
of the Rock Creek 
drainage and the 
Clark Fork River 
Valley would be 
retained. 

Impacts on the Rock Creek drainage and 
Clark Fork River Valley from project 
features during construction and operation. 

Impacts somewhat 
reduced by painting or 
staining mill facilities 
and immediate 
revegetation of cut 
slopes and waste rock 
dumps. 

Similar to Alternative 
III except impacts at 
confluence mill site 
further reduced by 
visual buffer along 
NFS road #150 and 
immediate 
revegetation of mill 
pad face following 
construction. 

Same as Alternative IV. 

Aesthetic Quality – 
Scenic Quality –
Tailings Facility 

N/A. Tailings facility visibility would impact 
travelers on Montana Highway 200 due to 
a lack of screening and postponement of 
planting trees until after mine closure and 
topographic changes. 

Tailings facility 
visibility along 
Montana Highway 200 
reduced by planting 
vegetative screen and 
concurrent planting of 
trees and shrubs after 
Year 7 of tailings 
facility construction. 

Same as Alternative 
III. 

Paste tailings facility visibility along Montana 
Highway 200 reduced by vegetative screen. 
Phased reclamation of facility incrementally 
would reduce facility visibility. 

N/A. Tailings facility surface highly visible in 
the background for CMW users on high 
trails and peaks. 

Similar to Alternative 
II, but long-term 
visibility reduced due 
to changes in 
revegetation plan. 

Same as Alternative 
III. 

Same as Alternative III. 

Aesthetic Quality – 
Scenic Quality – Utility 

Corridor 

N/A. Utility corridor visible to people using 
NFS road #150 except for X-C sections. 

Utility corridor more 
visible because it 
would follow the road. 

Similar to Alternative 
III but shorter length. 

Similar to Alternative III but all pipelines buried 
except at stream crossings. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Aesthetic Quality – 
Scenic Quality – Air-

intake Ventilation Adit 

N/A. The CMW air-intake ventilation adit 
would be highly visible to recreationists 
using the CMW within 2,500 feet of the 
adit.  

Placing the air-intake 
ventilation adit in a 
more vertical slope 
could increase its 
visibility, but would 
reduce the area of 
disturbance around the 
adit. Additional 
reclamation 
requirements would 
reduce the visual 
impacts of the adit 
after mine closure. 

Same as Alternative 
III. 

The KNF would use the Minimum Requirement 
Decision Guide process to ensure that adverse 
effects on wilderness character would be 
minimized. Otherwise, same as Alternative III. 

Aesthetic Quality – 
Scenic Quality –

Scenery Management 
System (SMS) Scenic 
Integrity Objectives 

(SIO) 

Scenic integrity 
would remain as 
mapped in the 2015 
KFP. 

All disturbed areas would result in a 
scenic integrity of low to very low.  

Same as Alternative II. Same as Alternative 
II. 

All disturbed areas would result in a scenic 
integrity of low to very low. A project-specific 
2015 KFP amendment allowing variance from 
FW-GDL-AR-01 would be needed. 

Aesthetic Quality – 
Wilderness – 
Experience 

Current CMW 
experience remains 
unaffected. 

The CMW air-intake ventilation adit 
would be highly visible and audible to 
recreationists using the CMW within 
2,500 feet of the adit. 
The adit would affect the CMW 
experience of users (see Noise above). 
Changes in air and water quality are not 
expected to affect wilderness values. 

Placing the air-intake 
ventilation adit in a 
more vertical slope 
could increase its 
visibility, but would 
reduce the area of 
disturbance around the 
adit. Additional 
reclamation 
requirements would 
reduce the visual 
impacts of the adit 
after mine closure. 
Changes in air and 
water quality are not 
expected to affect 
wilderness values. 

Same as Alternative 
III. 

A project-specific 2015 KFP amendment allowing 
a variance from MA1a-GDL-AR-01 would be 
needed. The KNF would use the Minimum 
Requirement Decision Guide process to ensure 
that adverse effects on wilderness character would 
be minimized. Otherwise, same as Alternative III. 

Aesthetic Quality – 
Wilderness – Sound 

Mitigation 

N/A. N/A. Sound mitigations 
would reduce the 
noise-related impacts 
on humans and goats 
to a 100-foot radius 
around the adit. 

Same as Alternative 
III. 

Same as Alternative III. 
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Environmental 
Issue 

Project Alternatives 

I (No Action) II (Proposed Rock Creek Project) III (Project with 
Mitigations) 

IV (Modified 
Project with 
Mitigations) 

V (Paste Tailings Facility and Alternative 
Water Treatment) 

Aesthetic Quality – 
Wild and Scenic Rivers 

N/A No effect on the free flowing 
characteristics of the East Fork Bull River 
or Bull River, and no effect on the 
Outstandingly Remarkable Values of the 
East Fork Bull River or Bull River. 

Same as Alternative II. Same as Alternative 
II. 

Same as Alternative II. 
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Chapter 3. Affected Environment 

3.1 Introduction 
Chapter 3 describes the existing conditions of the environment potentially affected by the Rock Creek 
Project. The environmental components or resources potentially affected by the action alternatives include 
physical, biological, social, and economic resources. Resources for which there are significant new 
circumstances or information relevant to environmental concerns and bearing on the Rock Creek Project 
or its impacts are described in detail in this chapter. For other resources, a brief summary of the resource 
and changes since the 2001 FEIS is provided in this chapter. To incorporate regulatory changes since the 
2001 FEIS was issued, a discussion of the regulatory framework, including pertinent components of the 
2015 revision of the 1987 KFP (2015 KFP), was added to all resource sections. The following resource 
sections were modified substantially since the 2001 FEIS was issued. 

Kootenai Forest Plan. Section 3.2, Kootenai Forest Plan was revised to describe the regulatory 
framework of the 2015 KFP and its components. 

Air Quality. Section 3.4, Air Quality was revised to incorporate revised permits and modeling, as well as 
discuss the current regulatory framework. 

Geology. The Geology section was revised and restructured from that presented in the 2001 FEIS to better 
integrate geology, geochemistry, and hydrology discussions. The geology of the individual facility 
components is also described. The Geochemistry section was separated from the Geology section and is 
discussed in Section 3.6, Environmental Geochemistry of this SEIS. 

Environmental Geochemistry. The discussion of environmental geochemistry, including acid rock 
drainage (ARD) and metal and nutrient release potential, was updated to incorporate recent literature and 
data collected since the 2001 FEIS. A more detailed description of geochemical assessment methods and 
criteria is provided in Section 3.6, Environmental Geochemistry. 

Water Quantity and Quality. Additional water quality and flow data collected from the Rock Creek 
drainage, the Clark Fork River, and CMW lakes since the 2001 FEIS was issued are incorporated into this 
SEIS. The results of groundwater modeling of the affected environment are described. The Hydrology 
section was restructured in this SEIS so that surface water and groundwater quality are described in the 
same subsection. In the 2001 FEIS, water rights were briefly discussed in the Hydrology section. For this 
SEIS, the affected environment for water rights is discussed separately in Section 3.8, Water Rights. 

Water Rights. Updated water rights information was incorporated in Section 3.8, Water Rights. 

Aquatics Life and Fisheries. Section 3.11, Aquatic Life and Fisheries was updated to incorporate data 
collected on aquatic habitat characteristics and biological populations in the study area since the 2001 
FEIS as well as information obtained from groundwater modeling relevant to streamflows. 

Biodiversity. Section 3.12, Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species (Biodiversity) 
was updated to incorporate changes since the 2001 FEIS was issued, such as revisions to the Forest 
Service Region 1 list of sensitive plant and animal species, the list of plant species tracked by the MNHP, 
the list of Noxious and Invasive Plant Species of Concern on the KNF, and current conditions for elk 
security habitat and ungulate winter range. Population information for several species was also updated 
since the 2001 FEIS was issued, and is included where appropriate. 
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Threatened and Endangered Species. Section 3.13, Threatened and Endangered Species was updated to 
include changes in lynx habitat mapping to better correspond to habitat components identified in the 2015 
KFP and descriptions associated with the NRLMD, grizzly bear population and distribution data, and 
baseline road densities. The bald eagle and gray wolf have been delisted and are no longer protected 
under the ESA. The bald eagle and gray wolf are addressed in Section 3.12, Biodiversity of Wildlife 
Habitat/Vegetation and Wildlife Species (Biodiversity). Bull trout critical habitat designated in 2005 and 
modified in 2010 is discussed in detail in this section. Updates also include the incorporation of bull trout 
habitat and population data collected in Rock Creek and lower Clark Fork River since the 2001 FEIS and 
information from groundwater modeling relevant to streamflows. The USFWS designated critical habitat 
for lynx in the contiguous United States in 2009 and revised it in 2014. No lynx critical habitat occurs in 
the study area and it is not discussed further in this SEIS. 

Socioeconomics. Section 3.14, Socioeconomics was updated to incorporate data based on the 2010 U.S. 
Census. The following subsections in the 2001 FEIS for the study area were updated: population and 
demographics, housing, and local employment and the economy. In addition, a discussion of the 
regulatory framework, previously not provided in the 2001 FEIS, is provided. 

3.1.1 Study Areas 
The geographic limits for the analysis of potential impacts in this SEIS primarily encompass the 
immediate mine and evaluation adit area, including the production adits, mill site, transportation and 
utility corridors, paste tailings disposal facility, and rail loadout. As described on page 3-2 of the 2001 
FEIS, in some cases, resource-specific study areas were established beyond the immediate mine area to 
allow appropriate analyses and assessment of impacts. Updates to study areas are described below by 
resource. Study areas that have not changed are described on pages 3-2 and 3-3 of the 2001 FEIS. Unless 
specified otherwise, the cumulative effects study area is the same as the study area for direct and indirect 
effects. 

Water Quantity and Quality. The study area for water quantity and quality includes the Rock Creek and 
Miller Gulch watersheds and the Clark Fork River below Noxon Reservoir down to Lake Pend Oreille, 
the East Fork Bull River watershed, the Copper Gulch watershed, and the Bull River from its confluence 
with the East Fork Bull River to the Clark Fork River. 

Aquatic Life and Fisheries. The study area for aquatic life and fisheries (including bull trout), 
encompasses the Rock Creek watershed, the Clark Fork River from Noxon Reservoir down to Lake Pend 
Oreille, the East Fork Bull River watershed, the Copper Gulch watershed, and the Bull River from its 
confluence with the East Fork Bull River to the Clark Fork River. 

Threatened and Endangered Species. For all T&E species, the study area for the determination of effects 
on the species is the recovery area, recovery unit, or core area. Streams providing bull trout habitat 
potentially affected by the Rock Creek Project are in the Columbia Headwaters Recovery Unit. The study 
area for Rock Creek Project impacts on individual bull trout and local bull trout populations is the Rock 
Creek drainage, the lower Clark Fork River from the Cabinet Gorge Reservoir to Lake Pend Oreille, the 
East Fork Bull River watershed, and the Bull River from its confluence with the East Fork Bull River to 
the Clark Fork River. For the grizzly bear, the proposed Rock Creek Project would occur in the CYE 
grizzly bear recovery zone. The study area for Rock Creek Project impacts on individual grizzly bears and 
their habitat is BMUs 4, 5, and 6. The study area for cumulative effects on grizzly bears is BMUs 2, 4, 5, 
6, 7, 8, and 22. The KNF is within the Northwest Montana/Northeast Idaho core lynx area identified in 
the recovery outline for the contiguous United States distinct population segment of the Canada lynx 
(USFWS 2005). The study area for direct impacts on lynx is LAU #14702 (Rock LAU), which contains 
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the Rock Creek Project study area. The study area for cumulative effects on lynx is LAU #14702 and the 
adjacent LAUs (for habitat connectivity). The study area for the wolverine is the KNF. 

Wilderness, Roadless Areas, and Wild and Scenic Rivers. The wilderness, roadless areas, and wild and 
scenic rivers study areas include the CMW, IRAs, other unroaded lands, and eligible Wild and Scenic 
Rivers adjacent to or potentially affected by the Rock Creek Project. 
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3.2 Kootenai Forest Plan 
This section updates the Affected Environment section for the 2015 KFP. Also, a Regulatory Framework 
subsection not previously in the 2001 FEIS was added. 

3.2.1 Regulatory Framework 
The 2015 KFP describes desired conditions, objectives, standards, guidelines, and land suitability for 
project and activity decision making on the KNF, guiding all resource management activity (USFS 
2015b). This direction applies either forestwide or specific to management or geographic area allocations. 

3.2.1.1 KFP Revisions Since the 2001 FEIS 
In the 2001 FEIS, the Rock Creek Project was evaluated for consistency with the 1987 KFP (KNF 1987). 
In January 2015, the Regional Forester approved a new forest plan for the KNF (USFS 2015a, 2015b), 
which incorporates the Lynx and Access Amendments (implemented after the 2001 FEIS) and establishes 
new management direction. The 2015 KFP also incorporates the 1995 INFS. This SEIS analyzes 
Alternative V (preferred alternative) for consistency with the 2015 KFP, since any decision for the Rock 
Creek Project will be made after the new plan implementation date (February 17, 2015). Requirements for 
forest plan consistency are described on pages 3 and 4 of the 2015 KFP. A full assessment of consistency 
of Alternative V with applicable 2015 KFP direction is available in the project record. 

3.2.1.2 2015 KFP Framework 
The 2015 KFP provides a framework and text that guides resource management. It describes goals, 
desired conditions, objectives, standards, guidelines, and suitability for various resources including 
recreation, wildlife and fish, vegetation, soils, water, air, minerals and geology, and land use. This 
direction applies at three scales – forestwide, within specific management, or within specific geographic 
areas. The 2015 KFP applies only to NFS lands. Land management direction of the 2015 KFP is described 
in the following sections. 

3.2.1.2.1 Goals 
Goals are concise statements that describe an overall desired condition the KNF will strive to achieve. 
Goals are normally expressed in broad general terms and is timeless in that a goal has no specific date by 
which it is to be accomplished. Goal statements form the principal basis from which objectives are 
developed (36 CFR 219.3). There are no mineral-specific goals in the 2015 KFP, but there is a social and 
economic system goal (GOAL-SES-01) that the KNF “contribute to the social and economic well-being 
of local communities by promoting sustainable use of renewable natural resources. Provide timber for 
commercial harvest, forage for livestock grazing, opportunities for gathering firewood and other special 
forest products, and settings for recreation consistent with goals for watershed health, sustainable 
ecosystems, biodiversity, and scenic/recreation opportunities” (USFS 2015b). 

3.2.1.2.2 Desired Conditions 
Desired conditions are the social, economic, and ecological attributes that will be used to guide 
management of the land and resources of the area covered by the 2015 KFP. Desired conditions are not 
commitments or final decisions approving projects and activities. The desired condition for some 
resources may currently exist, or for other resources may only be achievable over a long period. The 2015 
KFP includes a desired condition (FWDC-MIN-01) that “the forest continues to contribute to the 
economic strength and demands of the nation by supplying mineral and energy resources while assuring 
that the sustainability and resiliency of other resources are not compromised or degraded. Mineral 
materials are made available based upon public interest, material availability, in-service needs, and 
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protection of other resource values, including consistency with desired conditions for other resources. 
Geologic features are conserved for their intrinsic values and characteristics. Reclamation of abandoned 
mine sites occurs where human health and environmental degradation risks should occur, with 
reclamation priority given to mine sites with human health risks” (USFS 2015b). 

3.2.1.2.3 Standards 
Standards are limitations or requirements that are applied to project and activity decision making to help 
achieve goals and objectives. Standards can be developed for forestwide application or for specific areas 
and may be applied to all management activities or selected activities. The 2015 KFP includes one new 
mineral-specific standard related to locatable minerals—that locatable mineral development is not 
allowed in areas withdrawn from mineral entry, subject to valid existing rights. On January 1, 1984, the 
CMW was withdrawn from mineral entry under provisions of the Wilderness Act, subject to valid existing 
rights. The Rock Creek Project would be in conformance with the 2015 KFP because RCR established 
valid existing rights to mine the deposit under the Wilderness Act, prior to the formal withdrawal date 
(Section 1.6.4.9, 1964 Wilderness Act). In addition, the retained INFS includes three mineral-related 
components the 2015 KFP clarifies as being considered forest plan standards. These include MM-3 
regarding solid and sanitary facility locations; MM-4, a leasable minerals standard not applicable to the 
Rock Creek Project; and MM-5, a mineral materials standard not applicable to the Rock Creek Project. 
The 2015 KFP also defines INFS “standards and guidelines” TM-1, a timber management standard not 
applicable to the Rock Creek Project; and RA-4, a general riparian area management standard, as 
standards. 

3.2.1.2.4 Guidelines 
Guidelines are operational practices and procedures that are applied to project and activity decision 
making to achieve goals, desired conditions, and objectives. Guidelines can be developed for forestwide 
application or for specific areas and may be applied to all management activities or selected activities. 
The 2015 KFP clarifies that minerals management direction in the retained INFS not specified as 
standards are considered forest plan guidelines (MM-1, MM-2, and MM-6). These include guidelines to 
minimize adverse effects on inland native fish species (MM-1); locate and construct structures, support 
facilities, and minerals-related roads outside of RHCAs (MM-2); and develop inspection, monitoring, and 
reporting requirements for mineral activities. 

3.2.1.3 2015 KFP Management Indicator Species 

The management indicator species (MIS) for the 2015 KFP were chosen to estimate the effects of the 
2015 KFP alternatives on fish and wildlife populations and to establish 2015 KFP objectives for the 
maintenance and improvement of their associated habitats or habitat components. These MIS are included 
in the forest-level monitoring program to monitor the outcome of 2015 KFP implementation. The 2015 
KFP includes three MIS: elk (Sections 3.12 and 4.12, Biodiversity of Wildlife Habitat/Vegetation and 
Wildlife Species (Biodiversity)), aquatic macroinvertebrate assemblage, and landbird assemblage. These 
species were chosen because they represented a plan revision analysis issue or a measure toward 
achieving desired condition. None were chosen due to viability concerns. There are no project-specific 
analysis requirements for the plan revision MIS other than those related to project consistency with 
specific plan components (e.g., elk security guideline FW-GDL-WL-10). 

3.2.2 Affected Environment 
In addition to forestwide goals, desired conditions, standards, and guidelines, the 2015 KFP includes 
geographic area- and management area (MA)-specific desired conditions and guidelines. The Rock Creek 
Project would be entirely within the Clark geographic area (Figure 3-1). 
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Each MA has a certain emphasis that directs management activities on that piece of land. The MA 
boundaries and management prescriptions of the 2015 KFP are different than those used in the 1987 KFP 
and analyzed in the 2001 FEIS. Except for the air-intake ventilation adit, which would be in MA 1a, all of 
the Alternative V surface mine facilities (mill site, paste tailings facility, evaluation adit portal, Phase II 
wastewater treatment plant, and rail loadout) would be within MA 6 or on private land (most of the paste 
tailings facility). A summary of the key management prescriptions for MA 6 and MA1a is provided 
below. 

Most of MA 6 consists of relatively large areas with roads, trails, and structures, as well as signs of past 
and ongoing activities designed to actively manage the forest vegetation. This MA provides a wide variety 
of recreational opportunities, both motorized and nonmotorized. The density of motorized routes in this 
MA is higher than most of the other MAs. Constructed improvements in this MA generally consist of 
campgrounds, picnic or day use areas, trails, lookouts, and cabins. Most of the wildland urban interface 
on the KNF occurs within MA 6 and activities designed to reduce hazardous fuels are common. The 2015 
KFP has no locatable mineral-specific management direction in MA 6 or any geographic area direction 
specific to locatable mineral development in the study area. 

Vegetation and watershed restoration is accomplished predominantly through active management. 
Evidence of past management activities vary across the landscape, but are generally more noticeable in 
MA 6 than other MAs. Many of the acres within MA 6 are suitable for the production of timber on a 
regulated basis, providing wood fiber in response to regional and national demand. However, other areas 
within this MA are not suitable for timber production due to the value they have for other purposes. For 
example, old growth stands, riparian areas, and grizzly bear core habitat are common within this MA and 
are not managed for timber production. 

MA 1a consists of the CMW, which is managed to protect wilderness character as defined in the 
Wilderness Act and outlined in the Cabinet Mountains Wilderness Management Plan (USFS 2009). 
Wilderness generally appears to have been affected primarily by the forces of nature, with the imprint of 
human work substantially unnoticeable. 
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3.3 Climate and Greenhouse Gases 
This section updates the Affected Environment – Climate and Greenhouse Gas section of the 2001 FEIS. 
A discussion of the regulatory framework, previously not provided in the 2001 FEIS, appears below. 
Affected environment updates follow the Regulatory Framework section. 

3.3.1 Regulatory Framework 
The EPA’s Region 8 Climate Change Strategic Plan provides details of the 2007 GHG emission 
inventories in five EPA Region 8 states (EPA 2008). The inventories are based on the region’s 
consumption of electricity, and do not include electricity that is produced for export outside the region. 
Based on these inventories and an evaluation of the emissions from North Dakota, the EPA determined: 

• The states in EPA Region 8 were responsible for 5.3% of the nation’s GHG emissions in 2005 
totaling 362.39 million metric tons of CO2 

• The principal sources of the region’s emissions vary by state, but include energy use, 
transportation, fossil fuel industry, and agriculture 
 

A key objective of the EPA’s plan includes mitigation, including identifying and implementing goals and 
prioritized activities that have the highest potential to reduce GHG emissions. In particular, GHG-emitting 
projects subject to NEPA should disclose relevant information about the project’s GHG emissions. 

The CEQ provided a draft guidance memorandum to assist agencies in considering the effects of GHG 
emissions and climate change for federal actions that further supports the EPA’s plan (CEQ 2010). In its 
memorandum, the CEQ indicates that effects of projects that may result in more than 25,000 metric tons 
of CO2–equivalent GHG emissions per year should be analyzed both qualitatively and quantitatively. 
Actions with annual direct emissions of less than 25,000 metric tons of CO2–equivalent most likely do not 
warrant such in-depth analysis. The CEQ also notes “in many cases, the GHG emissions of the proposed 
action may be so small as to be a negligible consideration.” 

3.3.2 Affected Environment 
This section has been updated to include information on GHG emissions. Information on the affected 
environment for climate resources is presented on pages 3-6 and 3-7 of the 2001 FEIS. Climate conditions 
have not substantially changed since the 2001 FEIS. 

3.3.2.1 Greenhouse Gases 
The Intergovernmental Panel on Climate Change issued its Fourth Assessment report in 2007. This report 
summarizes overwhelming evidence across many scientific disciplines, and concludes that global 
warming due to human activities since 1750 is unequivocal. The report also indicates that climate 
variability and warming over the past century has already had measurable effects in the region, including 
increased temperatures, melting glaciers, reduced snowpack, earlier timing of spring events including 
snowmelt, poleward and upward shifts in plant and animal ranges, drought, declining forest health, heavy 
precipitation events, and habitat loss. These effects are expected to intensify as GHGs build up in the 
atmosphere, and continue to threaten water resources, agricultural production, forests, wildlife habitats, 
alpine ecosystems, and human health (EPA 2012). 
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3.4 Air Quality 
This section updates the Affected Environment – Air Quality section of the 2001 FEIS. A discussion of the 
regulatory framework, previously not provided in the 2001 FEIS, appears below. Affected environment 
updates follow the Regulatory Framework section. 

3.4.1 Regulatory Framework 

3.4.1.1 Clean Air Act and Clean Air Act of Montana 
Under the federal CAA, the EPA sets National Ambient Air Quality Standards (NAAQS) for pollutants 
considered harmful to public health and the environment. There are six criteria pollutants: carbon 
monoxide (CO), ozone (O3), sulfur dioxide (SO2), nitrogen dioxide (NO2), lead (Pb), and particulate 
matter (PM). PM is currently split into two size fractions: “inhalable coarse particles” larger than 2.5 
micrometers and smaller than 10 micrometers in diameter (PM10), such as those found near roads and 
industrial and agricultural sources, and “fine particles” 2.5 micrometers in diameter and smaller (PM2.5), 
such as those found in smoke and haze. The CAA established two types of standards for criteria 
pollutants. The primary standards for criteria pollutants are set to protect human health, including the 
health of the most sensitive populations such as asthmatics, children, and the elderly. The secondary 
standards are set to protect public welfare, and take into consideration such factors as crop damage, 
architectural damage, damage to ecosystems, and visibility in scenic areas. Under Montana’s 
implementation of the CAA, the state has established Montana Ambient Air Quality Standards (MAAQS) 
for criteria and other pollutants. NAAQS and MAAQS are presented in Table 3-1. 

Since the 2001 FEIS issuance, NO2 and SO2 have new 1-hour standards. The current 1-hour standard for 
nitrogen oxides (NOx) is 100 ppb (188 µg/m3) based on the 3-year average of the 98th percentile of the 
yearly distribution of 1-hour daily maximum concentrations. The current 1-hour SO2 standard is 75 ppb 
(196 µg/m3). The 1.5 μg/m3 quarterly average standard for lead was changed in 2010 and was replaced 
with a new standard of 0.15 μg/m3 over a 3-month rolling average. In 2013, the EPA reduced the PM2.5 
standard to 12 μg/m3. 

An area is designated as attainment when existing concentrations of all regulated pollutants are below the 
NAAQS and MAAQS. Likewise, an area is designated as nonattainment when existing concentrations of 
one or more regulated pollutants are above the NAAQS and MAAQS. 

The Forest Service, National Park Service, and USFWS, collectively called the Federal Land Managers 
(FLMs) issued interagency guidance for nitrogen and sulfur deposition analysis in 2011 summarizing 
current and emerging deposition analysis tools applicable to Class I and Class II areas for evaluating the 
effect of increased nitrogen or sulfur deposition on air quality related values (AQRVs) (USFS et al. 2011). 
The FLMs established deposition analysis thresholds to use as screening level values for the additional 
modeled amount of sulfur and nitrogen deposition within areas from new or modified major sources. A 
deposition analysis threshold is defined as the additional amount of nitrogen or sulfur deposition within 
an area, below which estimated impacts from a proposed new or modified source are considered 
negligible. The deposition analysis threshold established for both nitrogen and sulfur in the KNF and 
CMW is 0.005 kilograms/hectare/year (USFS et al. 2011). Under the CAA, the FLM formal ”affirmative 
responsibility” role in the permitting process is limited to the extent a proposed new or modified major 
source may affect AQRVs in a Class I area. The Rock Creek Project is not a major source of nitrogen and 
sulfur. 
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Table 3-1. National and Montana Ambient Air Quality Standards. 

Pollutant Averaging Time Primary Standards Secondary Standards 
Federal - NAAQS Montana – MAAQS Level Averaging Time 

CO 8-hour  9 ppma 9 ppmb None  
1-hour  35 ppma 23 ppmb None 

Pb  Rolling 3-month 
average  

0.15 μg/m3 c — Same as Primary  

 Quarterly — 1.5 μg/m3 c — 
NO2  Annual (arithmetic 

avg.)  
53 ppb e 0.05 ppm f Same as Primary  

1-hour  100 ppb d 0.30 ppm b None  
PM10 24-hour  150 μg/m3 i 150 μg/m3 i Same as Primary 

Annual — 50 µg/m3 j Same as Primary 
PM2.5 Annual (arithmetic 

avg.) 
12.0 μg/m3 l — 15.0 μg/m3 m 

24-hour 35 μg/m3 k — Same as Primary  
O3  8-hour 0.070 ppm h — Same as Primary  

1-hour — 0.10 ppm b Same as Primary 
SO2 1-hour  75 ppb m 0.50 ppm n None 

 3-hour — — 0.5 ppm (NAAQS) 
 24-hour — 0.10 ppm b None 
 Annual — 0.02 ppm f None 

ppm = parts per million; ppb = parts per billion; µg/m3 = micrograms per cubic meter; mg/m3 = milligrams per cubic meter; “—“ = No applicable 
standard. 
a Federal violation when exceeded more than once per calendar year. 
b State violation when exceeded more than once over any 12 consecutive months. 
c Not to be exceeded (ever) for the averaging time period as described in either state or federal regulation. Pb is a 3-year assessment period for 
attainment. 
d Federal violation when the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitoring site exceeds the 
standard. 
e Federal violation when the annual arithmetic mean concentration for a calendar year exceeds the standard. 
f State violation when the arithmetic average over any four consecutive quarters exceeds the standard. 
g Applies only to nonattainment areas designated before the 8-hour standard was approved in July 1997. Montana has none. 
h Federal violation when the 3-year average of the annual 4th-highest daily maximum 8-hour concentration exceeds the standard. 
i State and federal violation when more than one expected exceedance per calendar year at each monitoring site exceeds the standard. 
j State violation when the 3-year average of the arithmetic means over a calendar year at each monitoring site exceed the standard. 
k Federal violation when the 3-year average of the 98th percentile 24-hour concentrations at each monitoring site exceeds the standard. 
l Federal violation when the 3-year average of the annual mean at each monitoring site exceeds the standard. 
m Federal violation when the 3-year average of the 99th percentile of the daily maximum 1-hour average at each monitoring site exceeds the 
standard. 
n State violation when exceeded more than 18 times in any 12 consecutive months. 
Source: EPA 2014; DEQ 2013; EPA 2015. 

3.4.1.2 Other Federal Requirements 
3.4.1.2.1 Organic Administration Act and Forest Service Locatable Minerals Regulations 
The Organic Administration Act authorizes the Forest Service to regulate the occupancy and use of NFS 
lands. The Forest Service’s locatable minerals regulations are promulgated at 36 CFR 228, Subpart A. The 
regulations apply to operations conducted under the U.S. mining laws as they affect surface resources on 
NFS lands under the jurisdiction of the Secretary of Agriculture. One of these regulations (36 CFR 228.8) 
requires that mining activity be conducted, where feasible, to minimize adverse environmental impacts on 
National Forest surface resources. 36 CFR 228.8(a) also requires that mining operators comply with 
applicable state and federal air quality standards including the requirements of the CAA. 36 CFR 228.8(h) 
states that “certification or other approval issued by state agencies or other federal agencies of compliance 
with laws and regulations relating to mining operations will be accepted as compliance with similar or 
parallel requirements of these regulations.” 
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3.4.1.2.2 Wilderness Act 
The Wilderness Act allows mineral exploration and development under the General Mining Law to occur 
in wilderness to the same extent as before the Wilderness Act until December 31, 1983, when the 
Wilderness Act withdrew the CMW from mineral entry, subject to valid and existing rights. 36 CFR 
228.15 provides direction for operations within the National Forest Wilderness. Holders of validly 
existing mining claims within the National Forest Wilderness are accorded the rights provided by the U.S. 
mining laws and must comply with the Forest Service Locatable Minerals Regulations (36 CFR 228, 
Subpart A). Mineral operations in the National Forest Wilderness are to be conducted to protect the 
surface resources in accordance with the general purpose of maintaining the wilderness unimpaired for 
future use and enjoyment as wilderness and to preserve the wilderness character so long as doing so is 
consistent with the use of the land for mineral development and production. 

3.4.1.2.3 Kootenai Forest Plan 
The 2015 KFP includes the desired condition to “meet applicable federal, state, or tribal air quality 
standards” (FW-DC-AQ-01) and a guideline that “the forest should cooperate with federal, state, tribal, 
and local air quality agencies as appropriate in meeting applicable air quality requirements” (FW-GDL-
AQ-01). The KNF will cooperate with DEQ in meeting the State Implementation Plan and the Smoke 
Management Plan. 

3.4.2 Affected Environment 
RCR submitted a new air quality permit application on March 25, 2014, and DEQ issued RCR air quality 
permit MAQP #2414-03 on November 1, 2014 (Table 1-1; Appendix C). Since the 2001 FEIS was issued, 
additional modeling was conducted in support of the air quality permit and, as described above, some air 
quality standards have changed. The supplemental information presented in this section does not 
substantively change the overall description of the affected environment for air quality. Where 
information is unchanged, existing air quality, including the results of baseline monitoring, is described 
on pages 3-7 and 3-8 of the 2001 FEIS. 

Table 3-2 lists modeling background concentrations for PM2.5, PM10, NO2, and CO. SO2 emissions would 
be nearly zero and volatile organic compounds (VOCs) would be very small (DEQ 2014a). The PM2.5 
background values were obtained from the Forest Service IMPROVE site. The PM10 concentrations were 
collected during 1988-1989 from the Montanore Mine monitoring site, which the DEQ determined to be 
representative of PM10 concentrations at the Rock Creek Mine site. Site conditions since 1989 that would 
affect 1988-1989 PM10 concentrations have not changed. The CO values were obtained through the EPA’s 
NCore Multipollutant Monitoring Network Sieben Flat NCore site between Helena and Great Falls in 
Montana. NO2 values were obtained from 2008 through 2010 data from a monitoring site at Hayden, 
Idaho, about 65 miles southwest of the Rock Creek Project site. 

The study area is designated as Class II under the Prevention of Significant Deterioration (PSD) 
regulations, and the nearby CMW is Class I. The area immediately surrounding the proposed mine site is 
currently designated as attainment or unclassifiable for all criteria pollutants. The nearest nonattainment 
areas are: 

• Libby, Montana – PM2.5 and PM10, 10 and 28 miles northeast from the study area 
• Thompson Falls, Montana – PM10, 31 miles from the study area 
• Sandpoint, Idaho – PM10, 44 miles from the study area 
• West Silver Valley, Idaho – PM2.5, 50 miles southwest from the study area 
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Table 3-2. Ambient Background Concentrations for the Study Area. 
Pollutant Time Interval Concentration (ug/m3)1 Data Source 

PM10 Annual Average 14 1988-1989 Montanore Project 
24-Hour Maximum 35 1988-1989 Montanore Project 

PM2.5 Annual Average 3.5 CMW IMPROVE 
24-Hour Maximum 10.4 CMW IMPROVE 

NO2 Annual 6 Idaho DEQ 
1-Hour 35.7 Idaho DEQ 

CO 8-Hour 575 Montana DEQ 
1-Hour 690 Montana DEQ 

Source: Bison 2014. 

3.4.2.1 Gaseous Pollutants 
No measurements of other criteria pollutants and their precursors, such as CO, SO2, ozone, NOx, or 
hydrocarbons, were made in the study area (measurements provided on page 3-8 of the 2001 FEIS). 
Given the remoteness of the study area and the lack of air pollution sources and minimal human impact, 
low background concentrations are expected. 

3.4.2.2 Visibility and Deposition 
Visibility is usually high, except during times of forest fires or controlled burning. In the CMW, the 
average annual natural standard visual range from July 2000 to December 2014 is 190 kilometers (km) 
(118 miles) and the annual average for the most recent five years (2010-2014) baseline standard visual 
range is 206 km (128 miles) (VIEWS 2015). 

The closest atmospheric deposition site to the study area is in Glacier National Park, 78 miles northeast. 
Between 2000 and 2009, total average annual sulfur deposition was 0.78 kg sulfur per hectare/year and 
total average annual inorganic nitrogen deposition was 1.53 kg nitrogen per hectare/year. 

3.4.2.3 Acid-Neutralizing Capability of Mine Area Lakes 
Two types of acidification affect lakes and streams. One is a year-round condition when a lake is acidic all 
year long, referred to as chronically or critically acidic. The other is seasonal or episodic acidification 
associated with spring melt and/or rain storm events. A lake is considered insensitive when it is not 
acidified during any time of the year. Lakes with acid-neutralizing capability (ANC) values below 0 
µeq/L are considered to be chronically acidic. Lakes with ANC values between 0 and 50 µeq/L are 
considered susceptible to episodic acidification. Of the lakes in the study area, Libby Lakes are the most 
susceptible to acidification. Samples from the upper Libby Lake shore had an average ANC value of 4.7 
µeq/L and a range of -4.9 µeq/L to 10.54 µeq/L between 1991 and 2009. The ANC of Lower Libby Lake’s 
outlet averaged 18.2 µeq/L and a range of 6.0 µeq/L to 36.5 µeq/L between 1991 and 2009 (Grenon and 
Story 2009; McMurray, pers. comm. 2013). Concentrations of sulfate decreased in Lower Libby Lake. No 
significant trends were observed in other Lower Libby Lake measured parameter, or any measured 
parameter in upper Libby Lake (Grenon and Story 2009). Rock Lake’s ANC ranged from 54.2 to 59.5 
µeq/L in two sample events in 1991 and one sample event in 1992 (VIEWS 2013). Gurrieri and Furniss 
(2004) reported an average ANC of 44 µeq/L in Rock Lake from samples collected after snowmelt runoff 
(July 22, 1999 to October 22, 1999), an ANC of 184 µeq/L from Moran Basin Lake, and an ANC of 136 
from Cliff Lake. In 1991, Cliff Lake’s ANC was 123.3 µeq/L, Copper Lake’s ANC was 56.3 µeq/L, St. 
Paul Lake’s ANC was 168.4 µeq/L and Wanless Lake’s ANC was 73.1 µeq/L (VIEWS 2013). Moran 
Basin Lake’s ANC was 81.2 µeq/L measured on September 30, 1991 and was 216.5 µeq/L measured on 
September 23, 1992 (VIEWS 2013). In 1992, the ANC of Lower and Upper Bramlet Lakes was 26.9 
µeq/L and 28.2 µeq/L, respectively (McMurray, pers. comm. 2014). Engle Lake’s ANC was measured in 
1995 at 34.6 µeq/L (McMurray, pers. comm. 2014). 
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3.5 Geology 
The Affected Environment – Geology section has been revised and restructured from that presented in the 
2001 FEIS so that it better integrates the geochemistry and hydrology components of the Rock Creek 
Project and describes the geology of the individual facility components. Geology is the primary 
framework for this environmental assessment, influencing the location of mineralization, proposed 
mining methods, location of facility structures, environmental geochemistry, groundwater distribution and 
movement, and discharge to surface water. Together with hydrology and geochemistry, geology 
determines the potential impact of mining on ground and surface water resources. The Affected 
Environment – Geology section in the 2001 FEIS combined geochemistry and geology and presented the 
general geology of the area. This updated Geology section focuses on the geology of the facility 
components. Geochemistry is now discussed in a separate section (Section 3.6, Environmental 
Geochemistry). 

3.5.1 Physiography 
Information on the physiography of the Cabinet Mountains and the Rock Creek study area is presented on 
page 3-9 of the 2001 FEIS. The area’s physiography has not changed since the 2001 FEIS. Figure 3-2 
presents the important physiographic features along with the bedrock geology, ore body location, and the 
evaluation and production adit locations. 

3.5.2 Mining History 
The mining history of the Cabinet Mountains and the Rock Creek-Montanore deposit is described on 
pages 3-10 through 3-12 of the 2001 FEIS. Updates and supplemental information on the mining history 
are provided below. 

In describing the Rock Creek-Montanore deposit, the 2001 FEIS nomenclature was to list the deposit as 
two separate deposits – the Rock Creek deposit and the Rock Lake (Montanore) deposit. To be consistent 
with the USGS nomenclature described by Boleneus et al. (2005), the deposit is considered one deposit 
separated by the Rock Lake Fault. In cases where discussions pertain to only one portion of the deposit, 
the term subdeposit is used. The Rock Creek-Montanore deposit is therefore considered to consist of the 
Rock Creek subdeposit and the Montanore subdeposit (formerly called the Rock Lake deposit in the 2001 
FEIS). 

Based on past historical mining of what appeared to be stratiform copper deposits, Bear Creek Mining (a 
subsidiary of Kennecott Mining) conducted exploration for stratabound copper deposits centering its work 
on the Revett Formation in western Montana and parts of Idaho. In 1963, Bear Creek Mining discovered 
the Rock Creek deposit and the following year discovered the Spar Lake deposit along with numerous 
other (subeconomic) deposits. ASARCO developed the Spar Lake deposit into the Troy Mine. ASARCO 
permitted the Troy Mine in 1979 and produced copper and silver until 1993. Revett has operated the mine 
since 2004. As described in Section 1.1, Introduction, subsequent to Sterling’s purchase of the Rock 
Creek Project property and mining claims from ASARCO in 1999, the property was conveyed to RCR. 
As described in the 2001 FEIS, MMC proposes to mine the Montanore subdeposit, as described in 
Section 3.5.3, Regional Geology below. Updated information on the Montanore Project is provided in 
Section 2.5, Part IV: Description of Past, Present, and Reasonably Foreseeable Actions. Otherwise, the 
mining history has not changed since the 2001 FEIS was issued. 
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3.5.3 Regional Geology 
The Cabinet Mountains and surrounding areas are comprised of a thick series of metasedimentary rocks 
referred to as the Belt Supergroup. These Belt rocks were deposited in a subsiding basin about 850 to 
1,450 million years ago (Harrison 1972). Originally deposited as a series of muds, silts, and sands, the 
deposits were metamorphosed to argillites, siltites, and quartzites, respectively. 

The Belt Supergroup can be divided into four major conformable groups. In ascending order, these are the 
Lower Belt, Ravalli Group, Middle Belt carbonate, and the Missoula Group. Table 3-3 presents the Belt 
Supergroup without the Missoula Group shown. Regionally, the Lower Belt is represented by the Prichard 
Formation. The Prichard Formation consists mostly of argillites, with some interbedded siltite and 
quartzite units. It is the lowest formation within the Belt Supergroup in this area and is mapped as the 
thickest at 25,000 feet. 

The Ravalli Group in this part of the Belt basin consists of, from oldest to youngest, the Burke, Revett, 
and Empire-St. Regis formations. The Burke Formation is primarily siltites. Its contact with the 
underlying Prichard Formation is gradational. The Revett Formation is a north- and east-thinning wedge 
of quartzite, siltite, and argillite. In the Cabinet Mountains area, the Revett Formation is informally 
divided into lower, middle, and upper members. The lower and upper members are dominated by 
quartzites with interbedded siltite and argillite; the middle member is mostly siltite with interbedded 
argillite and quartzite. The St. Regis Formation is dominantly silty argillite and argillitic siltite. 

The Middle Belt carbonate is separated into a western and eastern facies. The western facies Wallace 
Formation contains a conspicuous clastic component (but still contains a considerable proportion of 
carbonate material) and was deposited from a southern source terrain; the eastern facies Helena Formation 
is largely a carbonate bank deposited along the Canadian Shield (Grotzinger 1986). The two formations 
interfinger or overlap along a broad zone that extends from Missoula northwestward to the Canadian 
border just east of Libby, Montana (Harrison 1972). 

Formations in the Missoula Group are divided into three assemblages that exhibit different sedimentary 
characteristics, lithofacies, source areas, and depositional mechanism (Wallace et al. 1983). The 
assemblages and their included formations are, in ascending order, the: (1) the lower assemblage 
consisting of the Snowslip and Shepard formations; (2) the middle assemblage consisting of the Mount 
Shields Formation, Bonner Quartzite, and their lateral equivalents in the Striped Peak Formation; and (3) 
the upper assemblage consisting of the McNamara, Garnet Range (and their lateral equivalent, the Libby) 
formations, and the Flathead and Pilcher Quartzite (Wallace et al. 1983). 

Regionally, Paleozoic sediments are represented by an occasional north- to northwest-trending exposure 
of shale, sandy shale, dolomite, magnesium limestone, and sandstone, some of which are fossiliferous. 
The exposures are along U.S. Highway 2, south of Libby, Montana, along Montana Highway 200 near the 
Montana-Idaho border, and in several other locations. These sediments are mapped as narrow fault-bound 
blocks that were caught between eastwardly thrusted Belt strata (Johns 1970). Because of their age and 
diagenesis, rocks in the study area are unlikely to be a source of significant paleontological resources. 

Tertiary age dikes of quartz latite porphyry, diorite, and lamprophyre intrude along faults, and in some 
cases are greater than 20 feet thick. Several Cretaceous stocks intrude Belt rocks. The rock types include 
granite, quartz monzonite, granodiorite, syenite, and pyroxenite. 
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Table 3-3. Stratigraphy of Rock Creek Project Study Area. 
Supergroup Group Formation Member 

Belt 

Middle Belt Carbonate Wallace 
Upper 
Middle 
Lower 

Ravalli 

Empire 
St. Regis 

 

Revett 
Upper (See detail below) 

Middle 
Lower (ore zone) 

Burke — 

Lower Belt Prichard 
Transition 

Upper 
Lower 

Formation Member Bed Deposit 

Revett 

Upper 

Upper quartzite 

Troy Upper siltite 
Middle 
quartzite 
Lower siltite  
Lower quartzite Troy 

Middle   

Lower 

A 
Rock Creek-Montanore B 

C 
D  
E  
F  
G 

Troy H 
I 

Source: Boleneus et al. 2005. 
Shaded areas with bolded text represent ore deposits. 
 
The area bedrock has been extensively folded and faulted along generally north to northwest trends. Most 
of this structural activity was related to complex plate interactions that occurred between 24 and 200 
million years ago, and resulted in the rocks being thrust eastward along shallow dipping faults for up to 
100 miles (Harrison et al. 1992, 2000). These faults were superimposed on the existing compressional 
structures. One of several prominent structures is the Hope Fault, a west- to northwest-trending right 
lateral strike slip structure with major displacement within the Clark Fork drainage. 

Quaternary age deposits are reflected in Pleistocene glacial erosion and deposition of stratified and 
unstratified sediments. Large areas are covered by glaciofluvial and glaciolacustrine sediments to depths 
up to several hundred feet. Near Libby, bluffs of lacustrine silts stand up to 200 feet above the recent 
floodplain. During recent times, this and older materials have been eroded and reworked by stream 
activity. 

The western Montana copper belt, first named by Harrison in 1972, hosts several large strata-bound 
Revett-style copper-silver deposits in permeable quartzite beds of the Revett Formation (Boleneus et al. 
2005). Several Revett-style deposits, which occur in the upper and lower members of the Revett 
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Formation, have been intensively studied by numerous investigators (Clark 1971; Harrison 1972; Hayes 
1983; Lange and Sherry 1983; Bennett 1984; Hayes and Einaudi 1986; Hayes 1990). Figure 3-3 and 
Figure 3-4 present the Revett Formation outcrops and copper-silver deposits in the region. 

3.5.4 Study Area Geology 
The Rock Creek Project study area geology is subdivided into three sections based on the facility 
components of the project: the mine area, the mill site, and the paste tailings facility. The geology of each 
facility component will be the basis of discussion for other resource sections discussed in this SEIS. 
Section 3.6, Environmental Geochemistry discusses the geochemical similarities between the Troy and 
Rock Creek-Montanore deposits. Table 3-4 compares the geologic characteristics of the Troy deposit to 
the Rock Creek subdeposit. 

Table 3-4. Comparison of Troy and Rock Creek Deposits. 
Geological Feature Troy Deposit Rock Creek Deposit 

Sedimentary Formation Upper Revett Lower Revett 
Grade of Ore Body Copper (%) 0.76 0.72* 
Grade of Ore Body Silver (oz/ton) 1.58 1.6* 
Ore Zone Thickness (feet) 
Ore Zone Amount (volume %) 

0 – 80 
0.3 – 1 

6 – 235* 
1 – 3 

Mineral Zones  
Pyrite Zone Thickness 
Amount (volume %) 

Regional 
 

0.1 – 0.3 

Regional 
(Variable 10 – 200+) 

0.0 – 0.8 
Pyrrhotite  Locally trace, in pyrite 

zone 
Locally trace, in pyrite zone only 

Galena Zone 
Thickness (feet) 
Amount (volume %) 

 
60 – 1,100 
0.0 – 0.3 

 
20 – 200 

0.04 – 0.08 
Chalcopyrite Zone 

Thickness (feet) 
Amount (volume %) 

 
0 – very thin 

0.3 

 
0 – 50 

0.3 
*Source: Steffen Robertson and Kirsten (Canada) Inc. 2005. 
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3.5.4.1 Mine Area 
3.5.4.1.1 Rock Creek Ore Body 
Bedrock exposed in the mine area consists primarily of the Revett and St. Regis formations and is the 
same stratigraphic sequence that is exposed at the Troy Mine. A small erosional remnant of the overlying 
Wallace Formation caps St. Paul Peak (Figure 3-2). The Burke Formation is exposed just south of the ore 
body outcrop in the southern portion of the area. The bedrock has been folded and cut by faults, the most 
prominent of which are the Copper Lake and Moran Faults. The northwest-trending Rock Lake Fault 
bounds the eastern side of the mine area. The fault is a major structure with as much as 2,500 feet of 
vertical displacement (USGS 1981). Several other northwest-trending faults, such as the Copper Lake and 
Moran Faults, occur in the mine area. These nearly vertical dipping, northwest-trending faults transect the 
ore body, breaking it into three segments (Figure 3-2, Figure 3-5, and Figure 3-6). These faults are 
believed to be inactive, having ceased movement tens of millions of years ago. A similar fault system 
bisects the deposit at Troy Mine. In describing the Rock Creek deposit, RCR refers to the segments 
created by the faulting as the Chicago Peak, St. Paul, and North Basin blocks (from southwest to 
northeast). 

The portion of the mineralized area (ore zone) at the Rock Creek deposit is estimated to be at least 16,000 
feet long and 7,200 feet wide and is elongated in a generally north-south direction (Figure 3-2). The Rock 
Creek deposit lies within an anticlinal structure, plunging slightly to the northwest. It rises and falls in 
excess of 500 feet within the horizon it occupies. The Troy Mine deposit occurs within a synclinal 
structure and has approximately the same amount of elevation difference. The internal elevation at Rock 
Creek deposit varies between 6,000 feet at its highest to 4,300 feet mean sea level at its lowest, with a 
gentle dip generally to the north and west. 

The ore body is situated primarily within the A-C quartzite beds (Table 3-3) in the uppermost portion of 
the lower member of the Revett Formation, which consists primarily of quartzite and layers of siltite and 
silty quartzite. The mineralization is predominantly copper and copper-iron sulfides including bornite, 
chalcocite, and chalcopyrite. Silver occurs as native silver, and in copper minerals. Localized 
concentrations of ore minerals reflect faults and increased permeability in the quartzite beds (Boleneus et 
al. 2005). Lead sulfides (galena) and iron sulfides (pyrite and pyrrhotite) occur adjacent to the ore zone, 
but do not occur in any significant quantities within the ore. The ore body ranges in thickness from 6 feet 
up to a maximum of 235 feet near the Copper Lake Fault. The average thickness is about 27 feet. The 
bulk of the copper and silver mineralization is confined to one layer, but locally there may be up to four 
vertically stacked, potentially minable layers (Steffen Robertson and Kirsten (Canada) Inc. 2005). 

The 2001 FEIS indicated the mineral resource was estimated to be 136 million tons. RCR completed the 
most recent estimate of the mineral resource in 2005. Mineral resources were estimated at 136 million 
tons grading 0.72% copper and 1.6 ounces per ton silver using a minimum thickness of 16 feet, a lower 
net smelter return cutoff of $10 per ton based on $7 per ounce of silver and $1 per pound of copper 
(Steffen Robertson and Kirsten (Canada) Inc. 2005). The ore body contains between 229 million troy 
ounces of silver and 2 billion pounds of copper based on this estimate 
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The ore body crops out in two general areas (Figure 3-2). One area is in the North Basin north of St. Paul 
Peak, and the other area is on the south side of St. Paul Peak. The majority of the ore body is covered by a 
thick layer of rock overburden. Typical overburden is 900 feet or an overburden-to-ore thickness ratio 
exceeding 15:1. The ratio is less than 15:1 only near the two outcrop areas and overlying a fairly small but 
very thick ore zone near Copper Lake. The rock to be mined is generally strong and without any known 
fault gouge zones or other features that would suggest significant ground problems. Locally, the rocks are 
moderately to highly fractured, particularly adjacent to faults. 

The USGS used the term “world class deposit” to provide the relationship of the Rock Creek and 
Montanore deposits to other known stratabound copper-silver deposits in North America. World-class 
deposits are significant because production from any of them would affect the world’s supply-demand 
relation for the metal. World-class deposits are those that exceed the 90th percentile of discovered metal, 
and contain more than 2.2 million tons of copper. Only three world-class stratabound copper-silver 
deposits are found in North America: the Rock Creek and Montanore deposit; and the Kona deposit and 
the White Pine deposit in Michigan (Boleneus et al. 2005). 

3.5.4.1.2 Mineral Zones 
Geologists have identified up to six mineralized zones within the Revett Formation, only two of which are 
of current economic interest. These zones apply to the Rock Creek-Montanore deposit as well as the Troy 
Mine (Spar Lake deposit). Mineral zones, defined by the appearance, disappearance, and abundance of 
sulfide and gangue (the commercially worthless mineral matter associated with economically valuable 
metallic minerals in a deposit) minerals, are developed that crosscut the stratigraphic units in the Revett 
Formation. Ore-grade stratabound copper-silver deposits in the Revett Formation (the Spar Lake deposit 
of the Troy Mine and the Rock Creek-Montanore deposit) exhibit the same mineral zonation patterns, 
with approximately the same volume percent sulfides in each of the mineral zones (Figure 3-4). The two 
deposits were formed at about the same time, a billion years ago, by the same geological processes, and in 
the same geological host rock, sandstone. Through geological processes, sandstone is now a quartzite and 
finer grained interbedded siltstones and claystones are now siltites and argillites. The distribution and 
extent of mineral zonation in the Revett Formation was controlled by the migration paths of mineralizing 
fluids, which changed in response to differences in porosity between the original sandstones, siltstones 
and claystones variably interbedded across the region. The six mineralized zones are important, not only 
for the identification of ore, but also for identification of zones enriched in sulfides that are potentially 
acid generating (PAG) when oxidized, such as pyrite and chalcopyrite; and those that are acid consuming, 
such as bornite, chalcocite, and digenite. Boleneus et al. (2005) provide a comprehensive summary of 
regional stratigraphy, lithologic characteristics, and alteration patterns of the Revett Formation. 

Copper is found in the sulfide minerals bornite and chalcocite and most often occurs as fine-grained 
disseminations with concentrations of these minerals along fractures, veinlets, and bedding planes. The 
ore body is made up of two adjacent copper sulfide zones: the bornite-calcite zone and the chalcocite-
chlorite zone (Figure 3-4). Although the majority of the deposit is quartzite, these zones are identified by 
the enrichment of particular mineral constituents, which generally consist of less than 2% to about 6% of 
the rock. Significant amounts of silver are found only in these two copper sulfide zones, primarily as 
native silver. The location and magnitude of the mineral zones is generally controlled by grain-sized 
characteristics of individual stratigraphic units, although the alteration zones crosscut stratigraphic units. 
Adjacent to the bornite-calcite and chalcocite-chlorite zones (the two zones that make up the ore body) 
are four additional mineral zones that are not of current economic interest. The four non-economic zones 
will not be mined where they can be avoided and are only discussed to better understand the ore zonation 
and the character of rock surrounding the ore body that may be produced as waste rock. The two closest 
mineral zones to the ore body are the chalcopyrite-ankerite and chalcopyrite-calcite zones. Surrounding 
these zones is the galena-calcite zone, followed by the outermost pyrite-calcite zone (Balla 2000). 



Chapter 3 Geology 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-25 

Because these zones host sulfide and carbonate minerals that could affect acid generation and 
neutralization potential, it is important to understand their occurrence within the Rock Creek subdeposit. 

Although mineralization within the zones is consistent between deposits, the volume of each zone varies. 
As described in Hayes (1983), the mineralization appears to be thicker above the ore zone (bornite-
calcite, chalcocite-chlorite) than below due to differences in the porosity of the original sandstones, 
siltstones and claystones. At the Rock Creek subdeposit, drill cores show that the zonation is more 
sporadic than at the Troy Mine, being thicker in some areas and nonexistent in others above the ore zone. 
Not all of the drill holes at Rock Creek penetrated the entire zone sequence below the ore body. During 
mine development, the outer mineralized areas would be crossed by the adit as it moved into the ore body. 
Balla (2000) illustrated the mineral zonation as shown in Figure 3-4, and further describes the different 
mineral zones at Rock Creek in the following manner: 

Pyrite Zone: The thickness of the pyrite zone may vary from tens of feet above and below the 
ore zone, to hundreds of feet laterally. The pyrite occurs as very fine disseminations, and will be 
logged as trace amounts. Progressing through the pyrite zone toward the galena zone, the pyrite 
content will erratically increase to 0.8% by volume. The erratic distribution is probably due to 
original variations in the porosity and permeability of the host sandstone. Pyrrhotite was logged 
in the pyrite zone when it was observed. In the majority of the geologic logs, pyrrhotite was not 
mentioned as occurring; and where it did occur, it was in trace amounts. 
Galena Zone: Galena occurs over the top of and adjacent to the ore. Its thickness is variable, 
ranging from 20 feet to a couple of hundred feet. The galena content is variable, ranging from 
0.04 to 0.5% of the volume of the rock. In the outer portions of the galena zone, the lead content 
varies between 0.04 and 0.08%. Copper values range from 0.004 to 0.01%. As the galena zone 
approaches the chalcopyrite zone, the copper content and lead content both increase. 
Chalcopyrite Zone: The chalcopyrite zone is erratic. It varies from not being present at all in a 
drill hole to possibly 100 feet thick. In general, the chalcopyrite zone is 20 to 50 feet thick. 
Copper grades in the chalcopyrite are 0.01 to 0.3%. Lead, where present, may grade from 0.004 
to 1.0%. The contact between the chalcopyrite zone and the bornite-digenite-chalcocite-native 
silver zone is generally sharp and may occur over a few inches. 
Bornite-Digenite-Chalcocite-Native Silver Zone: The bornite-digenite-chalcocite-native silver 
zone is the ore zone. It is the most sulfide-rich portion of the Rock Creek deposit. The sulfide 
content of the ore zone varies from 1 to 3% by volume. 
 

The bornite and digenite minerals were emplaced between the sand grains, prior to the Revett Formation 
becoming a rock. Through the geological processes of diagenesis and burial metamorphism, the sands that 
now comprise the Revett Formation were converted to a rock. As diagenesis, lithification, and burial 
metamorphism continued, quartz overgrowth surrounded the individual ore minerals, sealing the 
individual bornite and digenite ore minerals (Hayes 1983). 

Once the Revett Formation converted from a sand deposit to a quartzite, subsequent tectonic events 
created a slight remobilization of the sulfide grains. This remobilization of the sulfide minerals occurred 
only near fracture and joint surfaces. The remobilization consisted of the sulfide minerals adjacent to the 
fractures migrating into and onto the fracture and joint surfaces. The total movement was minor, and is 
measured as a few centimeters. Various studies at the Troy Mine have shown that about 90% of the total 
metal content of the Troy ore body is disseminated in the quartzite, and perhaps as much as 10% has 
remobilized onto fracture and joint surfaces. 
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3.5.4.2 Mill Site 
For Alternatives 2 and 3, the proposed mill site is near the confluence of the West Fork Rock Creek and 
Snort Creek. The geologic description for this site is summarized from Dames & Moore (1985). Surficial 
geology at the proposed mill site consists predominantly of colluvial deposits comprised of silty gravel to 
cobbles and boulders with minor areas (less than 5%) of the surface consisting of bedrock and alluvial 
deposits. The bedrock is mainly siltstone with minor sandstone of the Wallace Formation, the St. Regis 
Formation of the Ravalli Group, and the Prichard Formation. The colluvial deposits were derived from 
weathering of the bedrock units. Alluvial deposits generally contain less silt than the colluvial deposits 
and are present along the stream channels. The proposed mill site is about 500 feet west of the north- to 
northwest-trending West Fork Fault. A second fault, the Orr Creek Fault, is subparallel and east of the 
West Fork Fault. No indications of deformation is known or suspected to exist along either of these faults. 
Bedrock was encountered at a depth of 40.5 feet in one exploration boring at the site (Dames & Moore 
1985). 

For Alternatives 4 and 5, the proposed mill site is at the confluence of West Fork Rock Creek and East 
Fork Rock Creek. The geologic descriptions for this proposed site is based on the geologic map by 
Harrison et al. (1992, 2000) and borings by Hydrometrics (1987). The surficial geology of the site 
consists of alluvial deposits associated with the two creeks. Bedrock outcrops within the steeper terrain to 
the northeast and is identified as the transition member of the Prichard Formation. The West Fork Fault is 
near the intersection of the West Fork Rock Creek and East Fork Rock Creek. At a monitoring well site 
immediately north of the West Fork Rock Creek and East Fork Rock Creek confluence, 91 feet of sandy 
and gravelly alluvium overlying a fractured quartzite bedrock was encountered. 

3.5.4.3 Paste Tailings Facility Site 
The geologic descriptions for the paste tailings facility site are summarized from Dames & Moore (1989). 
Most of the proposed paste tailings facility site is underlain by up to 85 feet of lacustrine silty clay with 
occasional sandy silt and sand interbeds (Dames & Moore 1989). These sand layers are likely lens-shaped 
and not continuous since they probably represent brief periods of stream deposits on the valley floor after 
one of the drainings and before the filling of the glacially dammed lakes into which the lacustrine silty 
clays were deposited. The lobe of the continental ice sheet, which dammed up the Clark Fork to form 
these glacial lakes, was located in Idaho not far downstream of the tailings site so this area was likely 
inundated fairly soon after the dam was formed. The ice lobe periodically failed and allowed rapid 
draining of the lake but as the continental glacier advanced, the dam was reestablished, the lake reformed, 
and the deposition of lacustrine silty clay sediments continued. Minor (less than 5% surface cover) 
surficial deposits of bedrock and colluvium also occur. The colluvium deposits are a mixture of silt, clay, 
sand, and gravel blanketing the higher elevations surrounding the proposed tailings pond area. Based on 
Dames & Moore (1989), the surficial geology within the proposed 313-acre footprint is comprised 
predominantly of lacustrine soils (269 acres, 86%) with colluvium covering 39 acres (12%) of the upper 
basin and isolated siltstone bedrock outcrops present over about 5 acres (2%). A basal sand and gravel 
layer, up to 25 feet thick, underlies the lacustrine deposit. The surficial deposits overlie argillite and 
quartzite of the Wallace Formation. The thickness of the surficial materials is highly variable due to the 
irregular bedrock surface, with several isolated hills of exposed bedrock present. The depth to bedrock 
ranges from 0 feet to greater than 85 feet (Dames & Moore 1989). 

3.5.4.4 Infiltration Pond Site 
The infiltration pond site would be within the footprint of the paste tailings facility site. Site geology is 
described in Parker (2008). The proposed infiltration ponds would be sited in coarse, poorly graded basal 
gravel underlying lake sediments and overlying fractured bedrock. Based on percolation tests, the 
estimated basal gravel percolation rate is a minimum of 144 ft/day (RCR 2010; Appendix O). Test pit 
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excavations up to 15 feet deep in the vicinity of the proposed infiltration ponds indicate fractured bedrock 
as shallow as 12 feet below the ground surface. Three of these test pits did not encounter bedrock within 
the depth of the excavations. The actual thickness of unconsolidated deposits is highly variable. 
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3.6 Environmental Geochemistry 

3.6.1 Geochemical Analysis Framework 
This section updates the Affected Environment section for geochemistry, previously discussed in the 2001 
FEIS in the Affected Environment – Geology section. Work conducted since the 2001 FEIS was issued has 
allowed expansion of the original discussion of ARD to include potential for metal leaching (ML) and 
release of nutrients and process reagents. The discussion relies on all data available for the Revett-style 
copper-silver Rock Creek-Montanore and Troy deposits. 

Environmental geochemistry is an important issue for mining projects because some mine waste such as 
tailings or waste rock has the potential to release soluble ions, acidity, metals, nutrients, or other 
compounds into contact water. Water flowing from underground mines may also release soluble ions, 
acidity, metals, or nutrients. Contact water is defined as solution that has immersed or flowed on or 
through a mine or mine waste. Contact water is often divided into mine water or “mine drainage,” which 
is defined by the EPA as “any water pumped, drained, or siphoned from a mine” (40 CFR 440.132), and 
“process water,” which is “any water which, during manufacturing or processing, comes into direct 
contact with or results from the production or use of any raw material, intermediate product, finished 
product, by-product, or waste product” (40 CFR 401.11). The EPA considers any runoff from facilities 
constructed of waste rock if subjected to precipitation and commingled with mine drainage or process 
water to be mine drainage, and any solution in the mill or tailings facility to be process water. Regulatory 
requirements differ for containment, treatment, and discharge of mine water and process water. 

One of the principal purposes of geochemical assessment at mining sites is to assess the water quality of 
mine water and process water. Any release of mine or process water may migrate to a point where it 
mixes with a receiving water, which is surface water or groundwater hydrologically downgradient of the 
mine. If the mine or process water has poorer quality than receiving water, and if a sufficient quantity of 
mine water is released from a mine, then an adverse effect on receiving water quality may occur. 
Predicting water quality impacts from mining must account for a number of complex processes including: 

1) Transfer of constituents from the solid phase into liquid phase, 

2) Migration of mine or process water through a mine facility and the surrounding environment, and 

3) Interaction with receiving water. 

A number of factors may affect each of the above steps. These three processes correspond to different 
scales of geochemical evaluation, where: 

1) The release of constituents from the solid to liquid phase is a microscopic scale process that can be 
evaluated in small rock samples. 

2) The overall behavior of solutions within a facility requires a broader and more site-specific 
evaluation of hydrologic processes in specific mine facilities (such as the tailings pile, waste rock 
used for portal pads, or the underground mine). 

3) The potential interaction of contact water with receiving water requires a watershed scale of 
evaluation. 

Environmental geochemistry evaluations are often conducted in phases that roughly correspond to the 
three processes described above. The most basic geochemical evaluation that focuses on small-scale 
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processes employ a number of standardized test methods under prescribed conditions to ascertain the 
potential release of metals or other ions from mine workings or mine waste. The tests typically used in 
some form on most proposed mines seek to define potential water quality risks. Because mines or mine 
waste can affect contact water in a variety of ways, the tests focus on three issues including the risk of 
ARD, the risk of ML, and the potential release of other constituents such as nutrients. Other COCs at 
mines may include reagents used in processing ore such as lime or organic chemicals used to promote 
flotation, and residual nitrogen compounds from blasting. 

Geochemical assessment includes several chronological steps that progress with the mine life cycle. As a 
result, testing programs are usually phased. Data collection efforts are designed to provide a suitable kind 
and number of test results to address issues that are specific to the stage of mine life. Consistent with 
recent regulatory and industry guidance for managing ARD and ML risks (EPA 2003; INAP 2009; Price 
2005) the testing program at the Rock Creek Project consisted of four elements: 

• Characterization - Basic fact finding about ARD, ML, and other water quality risks. The 
number of tests conducted typically increases as a mine progresses from exploration into 
development. 

• Prediction - Estimating the long-term behavior of mine waste considering climatic and other 
site-specific factors. 

• Mitigation - Design of prevention, control, and treatment options (e.g., development of the 
paste tailings facility is an example of minimizing water quality impairment risks through 
appropriate facility design). 

• Monitor and Manage - Conducted during operations and through post-closure period (collect 
monitoring data, compare monitoring results with predictions, assess success of prevention, 
containment or treatment measures, and modify mitigation options as needed). 
 

Risk characterization and prediction is the subject of this chapter (e.g., characterization and prediction 
steps above that deal with potential release of acidity, metals, or other constituents including nutrients into 
solution). The assessment of solution behavior within the mine facilities is considered along with the 
potential fate and transport of constituents through the environment and interaction with receiving water 
(Section 4.7, Water Quantity and Quality). The Geochemical Characterization and Monitoring Plan in 
Appendix K describes monitoring and contingency measures. Geochemical and hydrologic monitoring 
programs would be employed during mine operation to validate whether the water quality risks are as 
described in the baseline reports and this SEIS and whether mitigation efforts were effectively protecting 
water quality. 

3.6.1.1 Tests to Assess Acid Generation 
The geochemical study area encompasses the underground zones from which ore and waste rock would 
be mined, and the surface locations on which waste rock or tailings would be placed or disposed. This 
section describes all materials that would be disturbed (waste rock and ore) or produced (tailings) in 
support of an analysis of their potential effect on water resources, as discussed in Chapter 4 of this SEIS. 

The potential for mined rock to become acidic is assessed using static and kinetic tests. Static tests 
measure the ARD risk by measuring the amount and forms of sulfur contained in rock samples. At issue is 
the amount of sulfur contained in potentially acid-generating sulfide minerals such as pyrite (FeS2). Some, 
but not all, sulfide minerals can weather and produce acid (Table 3-5). Typical sulfide oxidation reactions 
for pyrite (FeS2) are shown in equation 1 below. Carbonates (CaCO3), when present, neutralize acidity, as 
shown in equation 2. These two equations are used to assess the balance between the maximum potential 
acidity and neutralization (equation 3). 
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Acid base accounting tests (ABA) developed by Sobek et al. (1978) determine the potential acidity that 
could be released from oxidation of sulfides, which is expressed as the acid-generating potential (AP). 
The maximum amount of acid that can be neutralized is the acid-neutralization potential (NP). Both the 
AP and NP are expressed in the same units (t of calcium carbonate per 1,000 tons of rock) so that they can 
be directly compared. The acid base potential (ABP) is the NP minus the AP as shown in equation 3. 
Alternative acid neutralization reactions are shown in equations 4 and 5. 

FeS2 (Pyrite) + 15/4O2 + 7/2H2O = Fe(OH)3 + 2SO4
-2 + 4H+ [Equation 1] 

CaCO3 (Calcium carbonate) + 2H+ = Ca+2 + CO2 + H2O [Equation 2] 

NP – AP = ABP (expressed in t/1,000 t as CaCO3) [Equation 3] 

CaCO3 (Calcium carbonate) + H+ = Ca+2 + HCO3
- [Equation 4] 

CaAl2Si2O8 (Plagioclase feldspar) + 2H+ + H2O = Al2Si2O5(OH)4 + Ca+2 [Equation 5] 

 

Table 3-5. Acid Generation and Consumption by Common Minerals. 

Name Formula Moles Acid Produced 
or [Consumed]/ Mole Relative Rate Reference 

Acid-Generating Minerals 
Pyrite FeS2 4 Moderate Dold (2005) 
Pyrrhotite Fe(1-x)S 0-2 Fast Dold (2005) 
Marcasite FeS2 4 Moderate Dold (2005) 
Arsenopyrite FeAsS 3 Moderate-Slow Dold (2005) 
Chalcopyrite CuFeS2 2 Slow Dold (2005) 
Enargite Cu3AsS4 1 Slow Dold (2005) 

Weakly Acid-Generating Minerals 
Jarosite KFe3(SO4)2(OH)6 3 Slow  
Alunite KAl3(SO4)2(OH)6 3 Slow  

Nonacid-Generating Minerals 
Galena PbS 0 Slow Chopard et al. 2015 
Sphalerite ZnS 0 Slow Chopard et al. 2015 
Chalcocite Cu2S 0 Slow Chopard et al. 2015 
Bornite Cu5FeS4 0 Slow Chopard et al. 2015 
Covellite CuS 0 Moderate Chopard et al. 2015 
Digenite Cu9S5 0 NA3  
Siderite 1 FeCO3 0-1 Fast Dold (2005) 

Acid-Consuming Minerals 
Calcite 2 CaCO3 [1] to [2] Fast  
Anorthite CaAlSiO3O8 [1] Moderate  
Ankerite 2 Ca(Fe,Mg,Mn)(CO3)2 [0.5] to [1] Fast  
1 Above a pH of 6.5, siderite dissolution may produce acid. 
2 Less acid neutralization above pH of 6.5. 
3 Information on reaction rate is not available but would be similar to chalcocite. 
 
A number of recommended criteria have been developed for interpreting static test results. Nearly all 
systems of interpretation classify materials into three categories, namely as PAG, acid neutralizing, or 
uncertain. Some authors recommend use of the ABP values (Price 2005) to assess ARD risk and use 
thresholds of ≤-20 t/1,000 t as PAG and ≥20 t/1,000 t as acid neutralizing. Samples with ABP between 
±20 are considered uncertain. Other references (INAP 2009) adhere to the use of a neutralization potential 
ratio (NPR), which is the NP divided by the AP. There is some merit to the NPR approach since 
neutralization reactions can follow one of two forms (equation 2 or 4 shown above). Equation 2, which 
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tends to dominate at low to neutral pH levels, corresponds to a NPR of 1.0. Neutralization reaction 
[equation 4] is more often observed in highly alkaline systems and suggests that an NPR of 2 may be 
required to neutralize acidity based on this stoichiometry (Price 2005). Materials with NPR values greater 
than 2 rarely become acidic. 

Use of NPR is often misleading at low carbonate or sulfur levels, where the ABP is more appropriate for 
test interpretation. Many authors, including Sobek et al. (1978), recognize that at very low sulfide sulfur 
levels, neither the NPR nor the ABP are important because a threshold amount of sulfur is required to 
generate significant acidity. This category may be referred to as “inert.” Threshold minimum sulfide 
sulfur levels are commonly between 0.1% (e.g., AP = 3 t/1,000 t) and about 0.3% (AP = 9 t/1,000 t). Price 
(2005) and INAP (2009) caution against assuming that low levels of sulfide sulfur cannot create acidic 
conditions. 

No single static test interpretation scheme is universally applicable, and test interpretation would be 
tempered by site-specific factors including the kind of sulfides present (Table 3-5), overall sulfide and 
carbonate abundance, sulfide grain size and habit, gangue mineralogy (Table 3-5), kinetic test behavior, 
climate, and geology. Development of site-specific criteria for evaluating potential acid generation from 
static tests is one purpose for kinetic testing programs. 

Acid neutralization may also result from reaction with some silicate minerals such as alkali feldspars and 
plagioclase (CaAl2Si2O8, equation 5), though at a slower rate than carbonates (CaCO3, equation 4). The 
reaction rate among feldspars varies from moderate for anorthite to very slow for plagioclase. 

Overall ARD risk is assessed by comparing potential acidity and acid-neutralization capacity. Several test 
methods have been used to assess ARD risk. Test methods used for samples from the Rock Creek Project 
and related Revett-type deposits (Montanore and Troy) include Sobek ABA, Paste pH, Whole Rock 
analysis including sulfur, Humidity Cell Testing, and Mineralogy. Test methods are briefly described 
below. 

3.6.1.1.1 Sobek ABA 
The most commonly used static test procedure is the Sobek method (Sobek et al. 1978) developed for coal 
overburden material. Sobek NP is determined by adding excess HCl and titrating the sample back to 
alkaline pH. Sobek AP is determined on the basis of sulfide sulfur, which is the total sulfur less sulfate 
(e.g., sulfur removed by weak HCl addition) and residual sulfur (e.g., sulfur remaining after nitric acid 
digestion). Several modifications to the original Sobek method have evolved since the original method 
was developed. A conservative approach was used when calculating ABP values for the Rock Creek 
Project. The usual assumption used in this test is that the nitric acid digestible fraction is pyrite, with the 
remaining sulfur either soluble sulfate or some refractory form of sulfur. Neither of these latter forms of 
sulfur are usually considered acid generating. Given the mineralogy suite at Rock Creek, however, it is 
possible that residual sulfur could be coarse-grained pyrite or chalcopyrite. As such, the analysis in this 
SEIS uses the more conservative approach of calculating AP values from the nonsulfate sulfur fraction 
(e.g., nitric acid digestible plus residual sulfur). The AP calculation presumes that sulfur occurs as pyrite, 
when in fact in many samples, copper sulfides such as chalcocite, bornite, and chalcopyrite may be the 
dominant sulfides. The ability of bornite to produce acid depends on the geochemical environment, but 
even under ideal conditions for acid generation, bornite could only produce 37.5% as much acidity as 
pyrite, upon which the Sobek method is based. Pyrite (FeS2) can produce 2 units of acidity per 1 unit of 
sulfur. Assuming the iron in bornite (Cu5FeS4) hydrolyzes, then only 0.75 unit of acidity would be 
produced per 1 unit of sulfur. Chalcocite is unlikely to form acidity at any reaction pH. Empirical kinetic 
tests conducted on pure samples of ground bornite and chalcocite (Chopard et al. 2015) maintained a 
neutral pH through 20 weeks of testing. Furthermore, bornite and chalcocite had among the slowest rates 
of oxidation of the 17 sulfide minerals tested. In a low pH bio-oxidation test of bornite conducted by 



Chapter 3  Environmental Geochemistry 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-32 

Bevilaqua et al. (2010), the reaction consumed acid. To be clear, despite the evidence that bornite and 
chalcocite either will not form acid or in the case of bornite would only create a fraction of the acidity 
formed by pyrite, all sulfide sulfur detected in Rock Creek samples, including residual sulfur not 
extracted by nitric acid, was assumed to be acid-generating like pyrite. The presumption that all sulfides 
are pyrite is a conservative assumption that would lead to overestimation of AP, particularly for chalcocite 
or bornite-dominated samples, because these are nonacid-generating minerals (Table 3-5). When 
inorganic carbon measurements were available in the historical geochemistry data, the NP was calculated 
using the formula [NP t/1,000 t as CaCO3 = Cinorganic (%)* 100/44 * 10]. 

3.6.1.1.2 Paste pH 
Paste pH measurements identify whether rock samples have become acidic due to previous weathering or 
hydrothermal alteration. Acidic paste pH detected in fresh rock samples often occurs when highly soluble 
acid sulfate salts are present. Acid sulfate salts, which form under desiccated conditions, generate 
abundant acidity when saturated with water. Paste pH is the primary test used to determine if weathered 
mine waste materials have become acidic. 

3.6.1.1.3 Total Metals 
Metal leaching risk is affected by a number of factors including the pH of solution in contact with rock 
material, degree of metal enrichment in the mineralized rock, and degree of weathering. Measurement of 
total metal levels is often a precursor to tests that assess metal solubility. By determining the degree of 
enrichment of specific elements within mineralized rock, more detailed measurements of soluble metals 
can focus on metals known to be geochemically enriched or that are pervasive (e.g., aluminum, iron, and 
manganese). Total metal levels in rock samples are often compared with published global average 
abundance for a particular rock type (Hem 1985). One advantage of performing total metal analyses and 
determination of a broad suite of soluble metal is that a site-specific list of COCs can be developed. The 
COC list consists of elements that may be of environmental concern and that should be included in water 
quality monitoring programs, and in assessment of metal leaching risk. 

3.6.1.1.4 Kinetic Tests 
The humidity cell test (HCT) based on ASTM (2007) was used to assess kinetic behavior of selected 
samples. In a HCT, a sample is placed in a column that is sparged with alternating dry and moist air for 6 
days. Once each week, the sample is rinsed with distilled water at about a 1:1 weight basis. Indicator 
parameters such as pH, electrical conductivity, sulfate, and iron are measured each week in the rinse water 
and metals are measured with varying frequency during the tests. 

One of the principal advantages of kinetic testing is to evaluate the kinetic rate of sulfate release and 
hence sulfide oxidation. Also, the rate of metal release can also be determined. Humidity cell data may 
not accurately predict the concentration of ions in contact water owing to differences in the water:rock 
ratio, oxygen status, temperature, and other factors between the test and field conditions. Kinetic tests are 
useful to assess the ARD risk on selected samples that have uncertain ARD risk (e.g., ABP between -20 
and +20 t/1,000 t, or a NPR between 1 and 2). 

3.6.1.1.5 Mineralogy 
Mineralogy can be determined using various methods including optical mineralogy (OM), x-ray 
diffraction, and scanning electron microscopy (SEM). Estimates of mineral abundance are usually 
semiquantitative owing to the small sample size associated with microscopic examination but more 
quantitative methods have been developed (e.g., mineral liberation analysis). Other characteristics of 
particular minerals can also be identified using OM or SEM including grain size, morphology, and habit 
(including degree of encapsulation by insoluble components such as silica). Mineral composition and 
zonation within grains can be evaluated using SEM and related techniques. 
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3.6.1.2 Assessing Metal Leaching Risk 
Metal leaching risk broadly refers to introduction of soluble constituents into contact water from mined 
rock. Soluble constituents may include metals such as copper and zinc; metalloids such as arsenic and 
selenium; common ions such as calcium, magnesium, and sulfate salts; or residuals from process reagents 
or blasting agents (e.g., nitrate or potassium xanthate). Most metals (e.g., aluminum, iron, manganese, 
copper, and zinc) are most soluble at low pH. Consequently, ML risk is often greatest for acid-generating 
materials. Some metals (notably zinc and nickel) remain in solution up to pH 8 or higher. The solubility of 
elements known as oxyanions (e.g., arsenic, antimony, and selenium) actually increase at higher pH 
levels. As a result, ML risk can occur in materials without ARD risk. 

3.6.1.2.1 Synthetic Precipitation Leaching Procedure 
The Synthetic Precipitation Leaching Procedure (SPLP), EPA test method 1312 (1994) was developed by 
EPA to evaluate leachable metal concentrations in mining wastes. The test method improved on earlier 
metal leachability tests such as the EPA 1311 test by using a weak acid extractant that is more similar to 
rainwater. The ratio of water to rock (20:1) may cause highly soluble constituents, such as nitrate, to be 
underpredicted under field conditions. The SPLP will provide more accurate predictions of contact water 
quality for less soluble constituents that tend to partition mostly into the solid phase including most 
metals under neutral pH conditions. The SPLP and other batch test methods may not provide 
representative water chemistry on unweathered samples. This is because weathering (or oxidation) tends 
to convert the form of many metals from a less soluble sulfide form to a more soluble oxide form. 

3.6.1.2.2 Other Leaching Tests 
The TCLP (EPA 1994) was also employed in some of the earlier stages of testing at Rock Creek. It is used 
to determine if a waste is characteristically hazardous. Because the TCLP method uses acetic acid as an 
extractant, it does not provide results that are as representative of mine water as the SPLP test described 
above. 

3.6.2 Geochemistry of Revett-Style Copper-Silver Deposits 

3.6.2.1 Troy as a Geochemical Analog for the Rock Creek Deposit 
3.6.2.1.1 Stratigraphy 
The geology of host rocks for Rock Creek-Montanore and Troy deposits is described in Section 3.5, 
Geology. Pertinent details about the host rock include their stratigraphy as well as patterns of 
mineralization. Ore is contained within the Revett Formation, which consists of Lower, Middle, and 
Upper members. The Revett consists of alternating layers of green, red, and white siltite and quartzite 
beds. While these members differ in the overall proportion of siltite and quartzite units, they each contain 
cyclic bedding that vary in particle size. The coarser textured units are a more attractive ore host owing to 
their higher permeability. The Lower and Upper Members have more coarse sedimentary (clastic) layers 
than the Middle Unit. Ore at Troy is hosted in the Lower and Upper Members of the Revett while 
mineralization at Rock Creek and Montanore is known only in the Lower Member. 

3.6.2.1.2 Mineralization 
While ore deposits often correspond to the coarser units in the Revett, not all coarse beds contain ore and 
ore zones can crosscut lithology. This occurs because copper and silver were enriched through circulation 
of fluids after sediment deposition but before the units were strongly silicified and metamorphosed. 
Mineralization was likely related to movement of metalliferous brines that were injected through faults 
and other structural conduits and circulated into the coarser clastic units. 
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Sulfide composition and ore grades vary according to the solution migration distance and the temperature 
during ore genesis. Consequently, several distinct mineralized signatures developed in Revett deposits 
(Figure 3-4). Mineralized zones contain different mixtures of sulfide and gangue minerals, which bear 
complex relationships to rock evolution. Different authors have used different naming and classification 
schemes for the mineralized zones, but only two are generally recognized as ore grade: the bornite-calcite 
and chalcocite-chlorite zones. Other mineralized zones are found more proximal and more distal to the 
fluid source. These units have varying amounts of pyrite, chalcopyrite (not high enough in copper to be 
classified as ore), galena, and varying gangue minerals. Section 3.5, Geology contains a more complete 
description of Revett Formation mineralization. According to Boleneus et al. (2005), Balla (2000), and 
Hayes (1995), the style of mineralization found at the Troy Mine is the same as in the Rock Creek and 
Montanore deposits. Host rocks at all sites are of the same age, have similar lithology, and underwent 
mineralization simultaneously. Boleneus et al. (2005) was able to correlate individual units between the 
Spar Lake and Rock Creek deposits, which further underscores the similarities in these deposits. 
Geochemical characteristics of ore and waste rock are also similar between the deposits. As a result, the 
analysis of potential geochemical effects at Rock Creek relies on information collected from all three 
deposits. 

The Troy Mine, developed within quartzites of the Revett Formation, is an excellent depositional and 
mineralogical analog for the zone of quartzite to be mined within the uppermost part of the lower Revett 
Formation of the Rock Creek-Montanore deposit. Geological analogs provide valuable models for 
predicting AP and water quality from a proposed mine site (Price and Errington 1998). This type of 
comparison is based on the geologic evidence that mineralization formed under comparable conditions 
within the same geological formation, which has undergone similar geological alteration and deformation, 
will have similar mineralogy and texture and, thus, similar potential for oxidation and leaching under 
comparable weathering conditions. Further, the ability to study environmental geochemical processes in 
the same rocks at full scale and under real-time weathering conditions provides a valuable basis for 
evaluation of laboratory test results. 

3.6.2.1.3 Literature Review - Revett Formation ARD Risk 
Hayes (1983) and Hayes and Einaudi (1986) conducted detailed mineral studies of the Revett-style 
mineralization, and concluded that the geochemistry and risk for ARD from the Troy and Rock Creek-
Montanore deposits are the same, as defined by the observed mineral zonation (Hayes 1990). Hayes 
(1995) found that pyrite is not present in ore zones of either deposit. In another study, Maxim 
Technologies (2003) showed that the Revett-style copper and silver deposits in northwest Montana cannot 
be statistically distinguished based on copper or silver assay values. 

Hayes and Einaudi (1986) reported that pyrite in the Revett Formation characteristically occurs in 
disseminated and encapsulated grains within the quartzite, where it is isolated from weathering (except 
for tailings), rather than on fracture surfaces. This finding presumably pertains to unaltered rock or to 
alteration zones where pyrite is present. He also observed post-sulfide cementation of quartz overgrowths 
on all pyrite grains (Hayes 1983), which resulted in a relatively impermeable rock with little porosity. 
These conclusions were confirmed in independent studies of Rock Creek ore in a validation study 
conducted for the Forest Service in 2003 (Maxim Technologies 2003). 

Additional alteration zones may occur adjacent to the ore zones in both the Troy and Rock Creek-
Montanore deposits. Alteration zones adjacent to ore may contain up to a few percent of sulfide minerals 
such as pyrite, chalcopyrite, sphalerite, and galena. These altered zones may extend hundreds of feet 
along quartzite beds but do not penetrate appreciably into underlying or overlying siltite horizons. The 
geometry of the underground mine workings developed to access ore will determine the tonnage of waste 
rock derived from altered zones. Since pyrite abundance varies between different non-ore alteration zones 
and unmineralized rock, ARD risk in waste rock may vary between the three projects. 
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3.6.2.2 Available Geochemical Data 
Environmental geochemistry data have been collected for the Rock Creek, Montanore, and Troy deposits 
since the early 1990s by several investigators (Hayes 1983; Balla 2002; Golder 1996; Schafer and 
Associates 1992, 1997; USFS et al. 1992; Maxim Technologies 2003; Enviromin 2009, 2010, 2012, 
2013a, and 2013b) using various methods. The environmental geochemistry data collected by the various 
investigators have been compiled into a database (ERO and Hertzman 2014) and the database was queried 
to generate the data used in the charts and tables presented. Geochemical characteristics of these deposits 
were described in the 2001 FEIS (USFS and DEQ 2001a) and in the Montanore Project Joint FEIS (USFS 
and DEQ 2015). The combined number of analytical tests from all deposits (Table 3-6 and Table 3-7) 
includes 295 static tests, nearly 20,000 silver and copper assays (mostly ore samples), 63 multielement 
whole rock analyses including copper and sulfur, 10 HCTs, 30 EPA 1312 tests, and extensive analyses of 
contact water at the Troy Mine. 

3.6.2.2.1 Acid Rock Drainage Risk 
Static tests (Table 3-6) provide a measure of the balance of AP and NP of rock samples. Average ore 
sample ABP values showed significantly lower ABP at Rock Creek (+1 t CaCO3 /1,000 t) and Montanore 
(-4 t CaCO3 /1,000 t) than at Troy (+7 t CaCO3 /1,000 t) due to differences in both the average AP and NP 
at each deposit. The ABP values for Rock Creek and Montanore were not statistically different. Statistical 
differences, which were based on a t-test, may be due to small geochemical differences between the 
deposits or could be a remnant of sampling error or changes in ore/waste classification because of the use 
of different cutoff grades. Waste rock ABP (Table 3-7) values were difficult to compare between deposits 
due to lithologic differences and the small number of available samples. For waste rock samples from the 
Revett, the average ABP was the same for the Montanore and Rock Creek deposits (+4 t CaCO3 /1,000 t) 
and was higher for the Troy mine (ABP = +17 t CaCO3 /1,000 t), which was based on only two samples. 
Waste rock from the Prichard (ABP = 7) and Burke formations (ABP = 15, sampled primarily at 
Montanore) had slightly higher ABP than the Revett (ABP = 4) (Table 3-7). 

The AP levels in ore and waste rock were similar overall (Chart 3-1 and Chart 3-2), meaning that 
alteration within ore zones does not increase sulfide content, rather it changes the types of sulfides from 
pyrite to bornite, chalcocite, digenite, and chalcopyrite. All waste rock had an average AP value of 7.6 
while all ore samples had a similar average AP of 6.9 t/1,000 t. Tailings had a lower average AP of 1.3 
t/1,000 t because of the removal of economic sulfides during processing. Ore and waste rock NP levels 
differed slightly. Average NP of waste rock at 13.8 t/1,000 t was slightly higher than for ore (7.7 t/1,000 
t). This difference, which is statistically significant, indicates greater calcite enrichment in waste than in 
ore zones. 

Combining all ore and waste samples, Chart 3-3 shows the distribution of AP and NP values by rock type 
for all samples from Rock Creek, Montanore, and Troy. Substantial overlap exists between geologic units, 
though Prichard rocks show slightly higher average sulfide and carbonate levels than the Revett samples. 

Most samples (92%) in the Revett and adjacent Burke and Prichard formations fall between ABP from 
±20 t/1,000 t and have uncertain ARD risk based solely on this criterion (Table 3-8). About 1% of samples 
had ABP less than -20 t/1,000 t and would be classified as PAG and 7% were acid neutralizing based on 
ABP > +20 t/1,000 t. Using the criteria based on NPR, 39% of samples would be classified as PAG (e.g., 
NPR<1) and 39% would be classified as acid neutralizing, leaving 22% in the uncertain category. A large 
number of samples have very low (e.g., <0.1%, AP < 3 t/1,000 t) to nondetectable sulfur and would not be 
expected to generate acidic conditions regardless of ABP or NPR value. 
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Table 3-6. Geochemical Data for Ore and Tailings from Northwestern Montana Revett-Style Copper and Silver Deposits. 

Test 
Ore Tailings 

Montanore Rock Creek Troy Montanore Rock Creek Troy 1 
n Mean n Mean n Mean n Mean n Mean n Mean 

Static Acid Generation Potential             
ABP, T CaCO3 /kT rock  36 -4 34 1 28 7 No data  2 9 3 2 
AP, T CaCO3 /kT rock 2 36 9 34 8 28 3 No data  2 1 3 2 
NP, T CaCO3 /kT rock 3 36 5 34 8 28 10 No data  2 10 3 3 

Assay Results             
Copper, ppm 1 7,880 36 6,623 29 5,180 No data  31 348 2 682 
Silver, ppm 1 66 36 31 29 33 No data  31 9.8 2 5.5 

Assay Validation             
Copper, % 213 0.55 347 0.67 282 0.71       
Silver, oz/ton 213 1.4 345 1.6 282 1.4       

Mineralogical Analysis             
Quantitative/analytical   10  >100  No data  1+  1++  
Feet drilled 1,500  3,000  11,429        
Mineralogy descriptions+ 1,000  1,500  4,798        
Assays 1,500  7,255  3,799        

Metal Mobility Tests             
EPA TOX (EPA Method 1310) No data  No data  No data  No data  No data  1  
TCLP (EPA Method 1311) 1  No data  No data  No data  No data  2  
SPLP (EPA Method 1312) No data  No data  12  No data  1  1  

Humidity Cell Tests, final pH, s.u. +++ 1 6.9 1 7.2 2 8.0 No data  1 7.8 No data  
n =number of samples; ABP = Acid Base Potential; NP = Neutralization Potential; AP = Acid Potential; T CaCO3 /kT = tons equivalent calcium carbonate per 1,000 tons rock; TCLP = Toxicity 
Characteristics Leaching Procedure (EPA Method 1311); SPLP = Synthetic Precipitation Leachability Procedure (EPA Method 1312); s.u. = standard units.  
Detection limit used for samples that contain below detection limit values. 
+CAMP 2012; ++ Landefeld 2011. 
1 Averages computed only for noncemented tailings samples. 
2 AP values were calculated on the basis of nonsulfate sulfur. 
3 When inorganic carbon measurements were available in the historical geochemistry data, the NP was calculated using the formula [NP t/1,000 t as CaCO3 = Cinorganic (%)* 100/44 * 10].  
+++ Mean of the pH from the final 5 weeks of the HCT tests. 
* = includes the 22 samples reported as “reported non-sulfate S” as total sulfur based on the mineralogy of the deposit which lacks significant sulfate. 
Sources: Balla 2000, 2002; DEQ 1996; Geomatrix 2007; Golder 1996 (summary of two noncement samples [RC0A and RC0B]); Maxim Technologies 2003; Schafer and Associates 1992, 1997; USFS 
et al. 1992; USFS and DEQ 2001a. 
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Table 3-7. Geochemical Data for Waste Rock from Northwestern Montana Revett-Style Copper 
and Silver Deposits. 

Test Montanore Rock Creek* Troy 
n Mean n Mean n Mean 

Static Acid Generation Potential       
Prichard Formation 

ABP 
AP 1 
NP 2 

70 
70 
70 

7 
12 
20 

6 
6 
6 

0 
3 
3 No data No data 

Burke Formation and Burke-Prichard 
Transition 
ABP 
AP 1 
NP 2 

19 
19 
19 

15 
6 
20 No data No data No data No data 

Lower Revett Formation 
ABP 
AP 1 
NP 2 

72 
72 
72 

4 
5 
9 

10 
10 
10 

4 
6 
10 

2 
2 
2 

18 
0.3 
19 

Whole Rock/Metals        
Copper, ppm 3 40 27 29 2 126 
Silver, ppm 3 8 27 2 2 0.99 

Mineralogical Analysis       
Quantitative/analytical   2  >100  
Feet drilled 2,375  4,000  45,000  
Mineralogy descriptions 2,000  3,000  22,500  
Assays 2,375  No data  No data  

Metal Mobility Tests       
EPA TOX (EPA Method 1310) No data  3  No data  
TCLP (EPA Method 1311) 3  14  No data  
SPLP (EPA Method 1312) No data  14  2  

Humidity Cell Tests, final pH, s.u. 5 7.7 +++ No data  No data  
n = Number of samples; ABP = Acid Base Potential; NP = Neutralization Potential; AP = Acid Potential; T CaCO3 /kT = tons 
equivalent calcium carbonate per 1,000 tons rock; TCLP = Toxicity Characteristics Leaching Procedure (EPA Method 1311); 
SPLP = Synthetic Precipitation Leachability Procedure (EPA Method 1312). 
Detection limit used for samples that contain below detection limit values. 
1 AP values calculated on the basis of nonsulfate sulfur. 
2 When inorganic carbon measurements were available in the historical geochemistry data, then the NP was calculated using the 
formula [NP t/1,000 t as CaCO3 = Cinorganic (%)* 100/44 * 10].  
* Nine Rock Creek static acid generation potential results do not have associated lithology data and, as a result, have not been 
included in this summary. 
+++ Mean of the pH from the final 5 weeks of the HCT tests. 
Source: Balla 2000, 2002; DEQ 1996; Geomatrix 2007; Golder 1996 (summary of two noncement samples [RC0A and RC0B]); 
Maxim Technologies 2003; Schafer and Associates 1992, 1997; USFS et al. 1992; USFS and DEQ 2001a. 
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Chart 3-1. Comparison of minimum, maximum, and average acid-generating potential for waste 
rock, ore, and tailings. 
 

 
Chart 3-2. Comparison of minimum, maximum, and average neutralizing potential for waste rock, 
ore, and tailings. 
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Chart 3-3. Comparison of acid-generating potential and neutralizing potential for rock samples 
from various geologic units. Kinetic test samples also shown. 
 
Table 3-8. Proportion of All Static Samples Meeting Different ARD Risk Criteria. 

Condition Classification Number Proportion 
Based on ABP 

ABP<-20 PAG 3 1% 
ABP = -20 to 0 Uncertain (PAG) 112 39% 
ABP= 0 to +20 Uncertain (non-PAG) 157 53% 
ABP>+20 Non-PAG 23 7% 
Total  295 100% 

Based on NPR 
< 1:1 PAG 114 39% 
1:1 to 2:1 Uncertain 65 22% 
> 2:1 Non-PAG 116 39% 
Total  295 100% 
 

Mineralogy Effect on ARD Risk 
Additional geochemical or geologic information is required to better define ARD risk of samples 
classified as uncertain using the criteria in Table 3-8 and to address the conflicting risk classification 
when using ABP values versus the NPR. Static tests, when used alone, may not provide a complete 
understanding of ARD risk, so additional geochemical information would also be considered to assess 
ARD risk. 

The premise behind estimating ARD risk from static test data is that all sulfides are present as pyrite. This 
is not the case in many of the alteration zones at Rock Creek, Montanore, and Troy. Chart 3-4 shows the 
relationship between total copper and total sulfur in numerous ore, waste rock, and tailings samples from 
Rock Creek (n= 80), Montanore (n=19), and Troy (n=30). The theoretical ratio between total copper and 
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sulfur is shown for four key minerals (bornite, chalcocite, chalcopyrite, and pyrite). For ore samples, the 
copper to sulfur ratio is intermediate between the bornite and chalcocite lines, indicating these nonacid-
generating sulfide minerals are predominant in ore. Therefore, even ore samples with a negative ABP 
(e.g., NPR < 1) are not expected to become acidic because of the lack of or scarcity of pyrite or other 
acid-forming sulfide minerals. Based on microscopic examination of ore samples, Hayes (1995) 
concluded that pyrite is absent from ore zones. 

Many waste rock samples in Chart 3-4 also show copper sulfides predominance over pyrite so that a 
considerable proportion of waste rock samples classified as PAG by traditional static test guidelines 
would not in fact generate acidity owing to the small proportion of pyrite in the sulfide fraction. 
Therefore, PAG abundance is expected to be less than the proportion of waste samples with ABP <0 or 
NPR<1. Accounting for sulfide mineralogy, virtually none of the ore or waste from zones where copper, 
lead, or zinc sulfides are dominant will be acid generating. The rock units or alteration assemblages with 
any potential for an appreciable fraction of PAG waste (e.g., up to about 10%) are the Prichard Formation, 
Burke Formation, pyritic alteration zones in the Revett, and in unaltered zones in the Revett containing 
primary (authigenic) pyrite. 

The “habit” of a mineral refers to its size, degree of crystallinity, and relationship to surrounding mineral 
grains. Sulfide habit was evaluated using mineral liberation analysis, which is an automated microscopic 
mapping process using SEM (Enviromin 2013a). A representative sample of waste rock from Troy 
showed a predominance of quartz and feldspar grains within pervasive silica cement (Chart 3-5) with 
sporadic sulfide grains distributed throughout the cemented matrix. The sulfide minerals were bornite and 
chalcopyrite. A tailings sample was also evaluated and overall mineralogy was described as follows 
(Enviromin 2013a): 

“The waste rock is a fine-grained quartzite and the tailings are fine- to medium-grained quartzites. 
Silicate minerals in the rock and tailings compose 90 to 97% of the samples, except for the finest 
fraction of the tailings. The silicate minerals include quartz (58 to 71%), feldspars (21 to 37%; mostly 
K-feldspar with lesser albite, sparse plagioclase), and micas (2 to 9% muscovite and biotite 
combined). Carbonate minerals constitute 0.3 to 1% of the samples, with calcite being the most 
abundant carbonate mineral.” 

Most copper sulfide grains were subrounded, well-crystalized, and showed little evidence of weathering. 
Round well-crystalized grains are less subject to chemical attack than amorphous grains due to their lower 
surface area. Copper sulfides probably represent replacement of original pyrite grains. The degree of 
encapsulation of the sulfides by silica indicates that only sulfides exposed on clast surfaces would be 
subject to oxidation by weathering, and sulfides are not preferentially distributed on fracture faces, which 
could increase ARD risk. The mineralogical habit of sulfides suggests low potential for oxidation. 
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Chart 3-4. Comparison of total copper and total sulfur indicating the dominant sulfide forms for 
ore, waste, and tailings samples. 
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Chart 3-5. QEMSCAN image of Troy waste rock (upper) and detailed view of sulfide distribution 
(lower) showing larger bornite grains (red) and smaller chalcopyrite grains (orange). 
 

Kinetic Test Results and ARD Risk 
A primary purpose of kinetic tests is to improve the assessment of ARD risk for samples with uncertain 
classification based on static tests. Ten HCTs were conducted on samples with a range of static values 
ranging from an ABP of -15.5 to +18 (Table 3-9; Chart 3-6 to Chart 3-8). Cells of ore, waste, and tailings 
were analyzed in humidity cells for 20 to 96 weeks. None of the samples became acidic during the 
duration of testing with pH ranging from 6 to 9 for the various samples (Chart 3-6). Sulfate levels were 
initially variable due to removal of soluble sulfate minerals but by week 10, sulfate declined in all 
samples to less than 25 mg/L and was less than 10 mg/L in tests conducted for longer than 20 weeks 
(Chart 3-7). These results indicate that samples were not acid generating during the tests, that sulfide 
levels are generally low, and the sulfides that are present have slow reaction rates. All samples released 
low to moderate levels of alkalinity throughout the tests (Chart 3-8). The slow rate of sulfate release and 
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continued release of alkalinity in later stages of all tests indicates that none of the samples would likely 
become acidic in the future. 

Table 3-9. Characteristics of Samples Tested in Humidity Cells. 

Sample Week Type Deposit Geology 
AP3 NP4 ABP Minimum 

pH (s.u.) 
Cumulative 

Sulfate 
(mg/kg) 

Amount 
Oxidized t/1,000 t as CaCO3 

AS205 27 Ore Rock Creek Revett 4 8 4 6.2 44 3% 
C-BED 
HCT 1 

32 Ore Troy Revett C bed 1.8 10.4 8.6 7.5 36 6% 

HR-15 
1728-
1730  

20 Waste Montanore Hanging wall 23 7 -16 6.8 145 2% 

HR-21 
3000-
3005  

20 Waste Montanore Lead zone 4 3 -1 5.8 612 55% 

HR-29 
4387-
4389  

20 Ore Montanore Revett  15 0 -15 6.7 256 6% 

I-BED 
HCT 2 

23 Ore Troy Revett I bed 2.8 13.4 10.6 7.6 183 20% 

PR-6992/ 
PR-7401  

20 Waste Montanore Prichard 19 17 -2 7.2 339 6% 

PR-8497-
8509  

20 Waste Montanore Prichard 12 30 18 6.9 448 12% 

RC 
Tailings 
Comp  

96 Tailings Rock Creek Revett 1 9 8 7.7 235 245% 

T-RO #5  20 Waste Montanore samples from 
adit 

0 8 8 7.5 421 439% 

1 From Enviromin 2010: C-Bed sample was a composite of four samples. The values listed are the average values reported. 
2 From Enviromin 2012: I-Bed sample was a composite of eight samples. The values listed are the average values reported. 
3 P values calculated on the basis of nonsulfate sulfur. 
4 When inorganic carbon measurements were available in the historical geochemistry data, then the NP was calculated using the formula [NP 
t/1,000 t as CaCO3 = Cinorganic (%)* 100/44 * 10]. 

 
Chart 3-6. Solution pH trends in humidity cell tests from Rock Creek, Troy, and Montanore. 
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Chart 3-7. Sulfate in humidity cell tests from Rock Creek, Troy, and Montanore. 
 

 
Chart 3-8. Alkalinity trends in humidity cell tests from Rock Creek, Troy, and Montanore. 
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Overall ARD Risk 
Based on static test results, mineralogy, and kinetic tests, the overall ARD risk of samples from Rock 
Creek is low. The majority of materials are not expected to form acidic conditions for the following 
reasons: 

• Most samples have more acid-neutralizing than acid-generating material and would not be 
expected to generate acid during weathering. 

• Even in samples that have more AP than NP in static tests, the dominant minerals are not acid 
generating in all ore and many waste samples and, therefore, the AP value overestimates ARD 
risk. This is especially true in and near ore zones that consist of bornite alteration. 

• Ore and waste rock from zones where copper sulfides are dominant are not expected to 
generate acidity. 

• Only sulfides on exposed surfaces are available to weather and sulfides in the interior of 
clasts are chemically inert because they are surrounded by silica. This greatly reduces the 
potential reactivity of sulfides. 

• Waste rock from zones with pyrite alteration or from unaltered rock where authigenic sulfide 
is abundant may have the potential to become acidic. However, the fraction of PAG material 
is likely very small (e.g., less than 10%). As an example of the modest ARD risk, much of the 
waste rock derived from the Libby adit at Montanore was derived from the Prichard 
Formation, and a significant proportion of this rock has negative ABP values (Chart 3-9). 
Despite this, the water contacting waste rock stored in the portal area has retained a neutral 
pH (Table 3-10) and contains low concentrations of metals. 

• The rock units or alteration assemblages with any potential for an appreciable fraction of 
PAG waste (e.g., up to about 10%) are: 
o the Prichard Formation, 
o Burke Formation, 
o pyritic alteration zones in the Revett, and  
o in unaltered zones in the Revett containing primary (authigenic) pyrite. 
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Chart 3-9. Acidification potential and neutralization potential for samples from the Libby adit at 
Montanore. 
 
Table 3-10. Montanore Libby Adit Waste Rock Water Quality Data. 

Parameter 
Number Samples Minimum 

Detected 
Maximum 
Detected 

Representative 
Concentration Total Below 

Detection 
Field pH 32 0 7.1 9.48 8.2 
Ammonia 50 18 0.010 22 <1.8 
Nitrate + Nitrite, as N 40 1 0.010 419 <54 
Aluminum 35 16 0.0052 0.062 <0.017 
Antimony 37 17 0.00037 0.0090 <0.0012 
Arsenic 37 1 0.0012 0.058 <0.012 
Cadmium 33 20 0.000016 0.00029 <0.000043 
Copper 37 4 0.00042 0.0075 <0.0024 
Iron 38 20 0.0043 0.088 <0.020 
Lead 36 14 0.000031 0.0080 <0.00035 
Manganese 38 13 0.00022 0.043 <0.0066 
Silver 20 20  -  - <0.00020 
Zinc 38 12 0.0015 0.025 <0.0077 
Metals data based on dissolved sample fraction in units of mg/L; pH in standard testing units. 
< = one or more below detection values were included in the representative concentration determination.  
- = no detected data. 
Data summarized from Hydrometrics 2013. 
Table from Montanore Project Joint FEIS Appendix K-10 (USFS and DEQ 2015). 
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3.6.2.2.2 Metal Leaching Risk 
Metal leaching risk refers to the tendency for rock to release metals into contact water. Metal leaching is 
most pronounced at low pH especially for aluminum, iron, manganese, cadmium, copper, zinc, and 
numerous other metals. Leaching can also occur at neutral to alkaline pH levels, so metal leaching risk is 
usually assessed independent of ARD risk. All samples with ARD risk would be assumed to have metal 
leaching risk. 

The abundance of total metals (Table 3-11) provides an initial indication of the constituents that may be 
expected to occur in contact water. Metal concentrations in ore tailings and waste rock were evaluated in a 
number of sample sets. When the average metal abundance is compared with the average global 
abundance of constituents in clastic rocks (Hem 1985), the degree of enrichment can be assessed. For the 
Revett deposits, the average enrichment ratio for each constituent was found by dividing average metal 
abundance by the global average from Hem (1985). An enrichment ratio greater than about 3 indicates a 
constituent is enriched due to alteration while a ratio much less than 1 indicates depletion (Chart 3-10). 
Only silver and copper are enriched in the deposit while a number of elements are depleted owing to the 
extremely silicic nature of the deposit. 

 

 
Chart 3-10. Enrichment ratio of various metals in the Revett hosted copper-silver deposits. 
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Table 3-11. Average Whole Rock Geochemistry for Rock Creek/Montanore Subdeposits and Troy, for Ore, Tailings, and Waste Rock. 
Whole Rock 

Type Ore Tailings Tailings 
Paste Waste Rock 

Project Rock Creek Troy Montanore Rock Creek Troy Rock Creek Troy Montanore 

Source Maxim DEQ RC Enviromin ASARCO NMC Maxim and 
Balla Golder 

Maxim  
various 

lithotypes 

DEQ  
various 

lithotypes 

Enviromin 
Revett Fm 

MMI 
Revett Fm 

Method MEMS41 EPA 3050A MEMS61 
EPA 

3050A 
alkali 
fusion  MEMS61 

6010A/ 
7131/7041 MEMS41 EPA 3050A MEMS61 alkali fusion 

Metal Ave. n Ave. n Ave. n Ave. n Ave. n Ave. n Ave. n Ave. n Ave. n Ave. n Ave. n 
Aluminum 4.2 12 No data 3.61 12 No data 3.53 1 3.14* 30 736 2 0.8 14 No data 5.48 2 4.23 3 
Antimony 0.9 12 No data 19 12 No data 2.5 1 73 31 0.4 2 0.2 14 No data 1.3 2 <5 2 
Arsenic 1.9 12 No data 11 12 No data 7 1 200 31 2.7 2 1.8 14 No data 1.7 2 8 3 
Barium 574 12 No data 672 12 No data 520 1 442 31 1,830 2 91.8 14 No data 750 2 633 3 
Cadmium 0.1 12 No data 0.05 12 No data 2.5 1 0.2 31 0.02 2 0.07 14 No data 0.07 2 <5 3 
Copper 4,760 12 7,600 22 3,330 12 6,500 16 7,880 1 348 31 819 2 38 14 21 10 126 2 40 3 
Lead 23* 11 19* 21 32 12 17 16 50 1 82 31 44.4 2 61 14 93 10 98.0 2 120 3 
Manganese 351 12 No data 437 12 No data 310 1 5,380† 31 226 2 276 14 No data 650 2 452 3 
Nickel 5 12 No data 4.0 12 No data 36 1 21 31 ND 0 14 14 No data 10 2 40 3 
Silver 44 12 23 22 41.3 12 26 16 66 1 9.8 31 285 2 0.1 14 <5 10 0.99 2 8.3 3 
Zinc 29 12 21 22 30 12 7 16 22 1 54 31 3.8 2 47 14 39 10 91 2 77 2 
n = number of samples; ave.= average; < = all values used in average calculation are below detection limit. 
All units are mg/kg, except for aluminum, which is a percentage for all data except Troy Tailings Paste data. 
*Single outlier concentration of 9,040 ppm removed from the Maxim lead average; an outlier concentration of 9,200 ppm removed from the DEQ lead average; an outlier concentration of 421 ppm 
removed from the Maxim aluminum average. 
†16 values above range of method detection (>10,000 ppm). 
Detection limit used for samples with concentrations above or below the detection limit when calculating averages. 
Analytical Method: MEMS-41—ALS Chemex aqua regia digestion; MEMS 61—ALS chemex 4-acid digestion with ICP; EPA 3050—Total metal content extraction, comparable to MEMS-41. 
Source: Balla 2002; DEQ 1996; Enviromin 2009, 2012; Geomatrix 2007; Golder 1996 (summary of two noncement samples [RC0A and RC0B]); Maxim Technologies 2003; MMI 2005. 
Table from Montanore Project Joint FEIS Table 92 (USFS and DEQ 2015). 
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Metal mobility testing has been conducted in samples from the three deposits using various EPA test 
methods. Some of the older tests used the EPA 1310 and EPA 1311 extraction, which use an acetic acid 
extractant. These tests were developed to simulate interstitial water in municipal waste rather than in 
mining waste. These older test methods used extraction solutions containing acetic acid, which is not 
representative of mine waste and have not been used for the mine waste characterization for the last 20 
years. Metal mobility tests using the EPA 1312 method is meant to simulate leaching by rain and 
snowmelt and are more applicable to mining wastes. SPLP tests showed measurable releases of a number 
of constituents, some of which were at or above water quality criteria. For potential releases from ore, 
tailings, or waste rock, groundwater quality standards and nondegradation criteria apply to groundwater, 
and surface water standards and nondegradation criteria apply to surface water such as streams, at the 
point of discharge, or at the edge of a mixing zone, if granted by DEQ. Nondegradation criteria do not 
apply to discharges permitted under an exploration license from the DEQ. 

Key constituents that were measured in contact water at concentrations above water quality criteria 
included copper and lead in ore, waste rock, and tailings (Table 3-12). Antimony and silver were above 
water quality criteria only in ore samples. Apparent releases of aluminum were probably due to minor 
amounts of sediment in the extracted fluid that would yield high aluminum in a total recoverable water 
analysis. Aluminum at neutral pH, as exists in Revett rocks, is not expected to be soluble enough to 
exceed water quality criteria (Drever 1997). 

Water extraction tests such as the SPLP are not meant to simulate all of the processes that may occur 
under field conditions. Therefore, test results should not be taken to represent the concentrations that will 
actually occur in receiving waters that are subject to water quality criteria. For example, the 20:1 ratio of 
water to rock used in the SPLP test far exceeds the water:rock ratio typically occurring in the field. 
Additionally, samples may not have undergone the same kind or amount of weathering as may occur in 
the field. Samples are typically crushed to sizes that are much smaller in size than would occur in the field 
(except for tailings, which are pulverized to very fine particles). The grain size affects chemical release 
due to the greater surface area per unit weight of smaller particles. Finally, the water extraction tests fail 
to simulate the attenuation reactions that may occur as constituents are transported from the location 
where water contacts mine waste and a receiving water such as surface or groundwater. 

Metals released during HCTs also provide an indication of metal mobility. HCTs are subject to the same 
limitations as other water extraction tests. However, the results can provide an indication of those 
constituents that are most likely to be released from the weathered rocks. Based on metal concentrations 
observed in HCTs for the Rock Creek tailings (Chart 3-11 and Chart 3-12) and ore samples from the I bed 
and C bed at Troy (Chart 3-13 through Chart 3-16), copper, antimony (absent in tailings humidity cell), 
and manganese are the ions that are most likely to be released in detectable concentrations. Low 
concentrations of lead and arsenic may also occur in contact water. Measurable aluminum concentrations 
are a probable artifact of sediment migration through the humidity cell column apparatus as aluminum has 
low solubility at a neutral pH. 
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Table 3-12. Metal Mobility Data for Revett Cu-Ag Deposits, for Ore, Tailings, and Waste Rock 
Compared with Montana Water Quality Standards. 

Metal Ore Tailings Waste Rock  

Montana Water 
Quality Standards† Method—> 

SPLP 
Ave. 

SPLP 
Ave. SPLP SPLP SPLP  SPLP  

SPLP 
Ave. 

 

Project—> Troy Troy 
Rock 
Creek Troy Troy Troy 

Rock 
Creek 

 

Material—> 
C-bed 

ore I-bed ore Tailings 
Tailings 

paste 
C-bed 
waste 

I bed 
waste 

Revett, 
St. 

Regis 
and 

Prichard  

 

Ground
water 

Surface 
Water 

# of 
samples—> 4 8 1 1* 1 1 14 

 

Aluminum 2.91 2.56 No Data No Data 4.2 3.1 No Data  none 0.087 
Antimony 0.008 0.0045 <0.003 <0.001 <0.003 <0.003 <1  0.006 0.0056 
Arsenic 0.006 <0.003 <0.001 0.005 <0.003 <0.003 <1  0.01 0.01 
Barium 0.080 0.11 No Data 0.362 0.183 0.117 <3  1 1 

Cadmium 
<0.0000
8 0.00009 0.0004 <0.0001 <0.00008 <0.00008 <0.05 

 
0.005 0.000097 

Chromium 0.009 0.004 No Data <0.002 0.019 0.003 <0.3  0.1 0.1 
Copper 0.257 0.16 0.134 0.09 0.026 0.01 <0.05  1.3 0.00285 
Fluoride 0.3 <0.1 No Data No Data 0.2 <0.1 No Data  4 4 
Iron 1.1 1.0 No Data 0.202 1.84 1.63 0.2  none 1 
Lead 0.025 0.005 0.025 0.005 0.0028 0.0253 <0.3  0.015 0.000545 
Manganese 0.080 0.082 0.070 <0.011 0.074 0.104 No Data  none none 
Mercury <0.02 0.00002 <0.0006 <0.0002 <0.02 <0.00001 <0.001  0.002 0.00005 
Nickel <0.01 <0.01 No Data No Data <0.01 <0.01 <0.3  0.1 0.0161 
Phosphorus 0.03 0.009 No Data No Data 0.04 <0.006 No Data  none none 
Selenium <0.001 <0.001 <0.001 <0.005 J <0.001 <0.001 <1  0.05 0.005 
Silver 0.0060 0.003 <0.003 <0.003 <0.0005 <0.0005 <0.3  0.1 0.000374 
Thallium <0.0004 <0.0006 No Data No Data <0.0002 <0.0005 <1  0.002 0.00024 
Uranium 0.00037 0.00033 No Data No Data 0.00025 0.00022 No Data  0.03 0.03 
Zinc <0.1 <0.1 0.02 <0.014 J <0.1 <0.1 <0.5  2 0.037 
All units are mg/L 
Ave.=average; < = all values used in average calculation are below detection limit; J = estimated value. 
Detection limit used for samples with concentrations below the detection limit when calculating averages. 
†Surface water values are the lower of the human health standards and acute and chronic aquatic life standards. 
*Summary of noncement samples (RC0A and RC0B). 
Bolded values are those detected concentrations that exceeded a Montana water quality standard. For potential releases from ore, tailings, or 
waste rock, standards apply to the receiving water at the point of discharge, or, if granted by DEQ, at the edge of a mixing zone. 
Table from Montanore Project Joint FEIS Table 93 (USFS and DEQ 2015). 
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Chart 3-11. Trends in cadmium, copper, lead, nickel, and zinc concentrations from the Rock Creek 
tailings humidity cell test. 
 

 
Chart 3-12. Trends in aluminum, antimony, arsenic, iron, and manganese concentrations from the 
Rock Creek tailings humidity cell test. 
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Chart 3-13. Trends in cadmium, copper, lead, nickel, and zinc concentrations from the Troy C-Bed 
humidity cell test. 
 

 
Chart 3-14. Trends in aluminum, antimony, arsenic, iron, and manganese concentrations from the 
Troy C-bed humidity cell test. 
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Chart 3-15. Trends in cadmium, copper, lead, nickel, and zinc concentrations from the Troy I-bed 
humidity cell test. 
 

 
Chart 3-16. Trends in aluminum, antimony, arsenic, iron, and manganese concentrations from the 
Troy I-bed humidity cell test. 
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3.6.2.2.3 Metal Leaching Risk Summary 
Based on results of SPLP and HCTs, most metal concentrations were low in test results. Iron, manganese, 
and aluminum were noted at low levels in numerous tests. Higher copper concentrations were also 
detected in early stages of some HCTs. Antimony, and occasionally arsenic, were also detected in some 
tests. These metals would be included in monitoring programs to ensure that water quality is protected in 
downgradient surface and groundwater. 

3.6.2.2.4 Other Environmental Risks 
The explosives and process reagents used in mining present slightly different potential water quality 
issues. Explosives generally contain ammonium nitrate in various forms that are mostly converted to 
atmospheric nitrogen compounds when detonated. Residual ammonium nitrate from unexploded rounds 
or partially oxidized explosives may generate soluble nitrate or ammonium in blasted materials. 
Therefore, elevated total nitrogen may be a concern in active underground mines, in ore or waste 
stockpiles, or in tailings process solution. In recent years, the Troy Mine has begun using slurry forms of 
ammonium nitrate that greatly reduces residual nitrogen (Lovell et al. 2008). Therefore, nitrogen 
concentrations in Troy process water (Section 3.6.2.3, Troy Process Water as an Analog for Rock Creek) 
provide a good indication of potential nitrogen concentrations at Rock Creek. 

Numerous process reagents are used to optimize metal recovery. Reagents improve flotation recovery by 
promoting sulfide flotation (e.g., potassium amyl xanthate), frothing (e.g., methyl isobutyl carbinol), and 
flocculation (e.g., polyacrylamide). Residual xanthate may degrade to alcohol that can stimulate sulfate-
reducing bacteria. As a result, depending on the residual reagent levels, tailings process solution may 
become slightly reducing if sulfate reduction reactions are stimulated. Most added xanthate partitions into 
the ore concentrate, which is separated from tailings and shipped off-site. Therefore, it is unclear how 
chemically reducing process water is likely to become, but it is an issue that may affect long-term 
chemistry in subsurface tailings seepage water. In chemically reducing water, iron and manganese 
concentrations may increase and nitrate and sulfate may decrease. 

3.6.2.3 Troy Process Water as an Analog for Rock Creek 
Ore characteristics are similar for the Rock Creek and Troy mines and the same flotation processing 
technology used at Troy would be used for ore recovery at Rock Creek. Therefore, the process water 
chemistry at Troy (Table 3-13) provides a good analog that can be used to estimate Rock Creek process 
water chemistry. The primary difference between the tailings management systems would be the use of 
paste tailings disposal at Rock Creek rather than slurry tailings disposal used at Troy. The change in the 
overall process water balance would virtually eliminate decant water, would reduce evapoconcentration, 
and may affect the percentage of process water recycled. Consequently, process water chemistry at Rock 
Creek may be slightly different than that found at Troy; however, potential differences in the water 
balance do not preclude using Troy process water as an analog for Rock Creek process water. 



Chapter 3  Environmental Geochemistry 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-55 

Table 3-13. Troy Decant Pond Water Quality 2006-2010. 

Parameter N n-BDL Minimum 
Detected 

Maximum 
Detected 

Representative 
Concentration 

pH (s.u.) 17 0 7.1 8 7.8 
Ammonia, mg/L 18 0 0.39 10.4 4.4 
Nitrate+ Nitrite, mg/L 17 0 5.71 37.5 13 
Aluminum, mg/L 6 4 0.12 0.18 <0.13 
Antimony, mg/L 8 0 0.0080 0.062 0.023 
Arsenic, mg/L 8 4 0.0013 0.0020 <0.0017 
Cadmium, mg/L 7 4 0.00091 0.00126 <0.00097 
Copper, mg/L 8 0 0.006 0.043 0.026 
Iron, mg/L 8 0 0.010 0.38 0.050 
Lead, mg/L 7 5 0.0026 0.010 <0.0030 
Manganese, mg/L 8 0 0.101 0.791 0.51 
Silver, mg/L 8 8 - - <0.0018 
Zinc, mg/L 8 6 0.006 0.02 <0.010 
N = Number of samples; n-BDL = Number of samples with concentrations below the detection limit; s.u. = standard units; mg/L = milligrams per 
liter. 
< = one or more below detection values were included in the representative concentration determination.  
Metals data based on dissolved sample fraction. 
Data summarized from Hydrometrics 2013. 
Table from Montanore Project Joint FEIS Table 95 (USFS and DEQ 2015). 
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3.7 Water Quantity and Quality 
This section updates the Affected Environment – Hydrology section in the 2001 FEIS. In the 2001 FEIS, 
water rights were briefly discussed in the Hydrology section. For this SEIS, the affected environment for 
water rights is discussed separately in Section 3.8, Water Rights. A discussion of the regulatory 
framework, previously not provided in the 2001 FEIS, appears below. Affected environment updates 
follow the Regulatory Framework section. 

3.7.1 Regulatory Framework 

3.7.1.1 Water Quality Standards 
3.7.1.1.1 Surface Water 
The DEQ classifies all surface water in the study area as either A-1 (within wilderness areas) or B-1. 
Water quality standards are nearly identical for A-1 and B-1 waterbodies. An A-1 classification has 
stricter protection requirements associated with allowable levels of impurities for drinking, culinary, and 
food processing purposes and stricter protection requirements associated with allowable levels of 
turbidity. The water quality of both A-1 and B-1 waterbodies must be suitable for bathing, swimming, 
recreation, aquatic life, wildlife, and agricultural and industrial uses. Stricter allowable changes are 
defined for A-1 waters to maintain the water quality classification. 

Montana surface water quality standards for inorganic pollutants applicable to the Rock Creek Project are 
provided in Table 3-14. DEQ also has required reporting limits for pollutants for water quality analyses. 
Both Montana’s surface and groundwater rules contain narrative standards (ARM 17.30.620 through 
17.30.670 and ARM 17.30.1001 through 17.30.1045). The narrative standards cover a number of 
parameters, such as alkalinity, chloride, hardness, sediment, sulfate, and total dissolved solids, for which 
sufficient information does not yet exist to develop specific numeric standards. These narrative standards 
are directly translated to protect beneficial uses from adverse effects, supplementing the existing numeric 
standards. For B-1 streams, short-term narrative standards for total suspended sediment and turbidity may 
be established for stream-related construction activities. 

DEQ developed numeric standards for total phosphorus (TP) and total nitrogen for wadeable streams in 
Montana (DEQ 2014b). Wadeable streams are perennial or intermittent streams in which most of the 
wetted channel is safely wadeable by a person during baseflow conditions. In the study area, all streams 
except the Clark Fork River are considered wadeable. The Rock Creek Project is in the Northern Rockies 
Ecoregion; all wadeable streams have a seasonal TP standard of 0.025 mg/L and seasonal total nitrogen 
standard of 0.275 mg/L between July 1 and September 30. The narrative nutrient standards apply from 
October 1 to June 30. Because DEQ has not developed total phosphorus or total nitrogen numeric 
standards for the lower Clark Fork River in the study area, the narrative nutrient standards and the 
numeric standards for ammonia, nitrate, and nitrite apply to the Clark Fork River in the study area. 
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Table 3-14. Montana Surface Water Quality Standards. 

Parameter –  
Category 1 

Human 
Health 

Standard 
(mg/L) 

Aquatic Life Standard 2 

Acute 
(mg/L) 

Chronic 
(mg/L) 

Temperature (°F) – H — 1ºF maximum increase for naturally occurring range of 32ºF to 66ºF, 67ºF 
maximum 
0.5ºF maximum increase for naturally occurring, 66.5ºF or greater 
2ºF per hour maximum decrease for naturally occurring temperatures above 
55ºF; 2ºF maximum decrease for naturally occurring range of 32ºF to 55ºF 

pH (s.u.) 6.5 – 8.5 
Dissolved Oxygen3 – T — 8.0 (early life) 

4.0 (other life stages) 
9.5 (7-day, early life) 
6.5 (30-day, other life stages)  

Total Suspended Solids — 30 20 
Turbidity (NTU) – H 

A-1 waters (within CMW) 
B-1 waters (outside CMW) 

—  
No increase above ambient 
5 NTU maximum increase 

Total nitrogen 6, as N – H 
July 1 to September 30 
October 1 to June 30 

 
— 
— 

 
0.275  

No excessive amounts 

 
0.275 

No excessive amounts 

Nitrate + Nitrite, as N – T 10 See total nitrogen standard See total nitrogen standard 
Ammonia, as N – T — Calculated based on stream pH and 

temperature 
Calculated based on stream pH and 
temperature 

Total phosphorus 6, as P – H 
July 1 to September 30 
October 1 to June 30 

 
— 
— 

 
0.025  

No excessive amounts 

 
0.025 

No excessive amounts 
Aluminum 4 – T — 0.75 0.087 
Antimony 4– T 0.0056 — — 
Arsenic 4 – C 0.01 0.34 0.15 
Barium 4 – T 1 — — 
Beryllium 4 – C 0.004 — — 
Cadmium 4 – T 0.005 0.00052 0.000097 
Chromium 4, 5 – T 0.1 0.579 0.0277 
Copper 4 – T 1.3 0.00379 0.00285 
Iron 4 - H — — 1.0 
Lead 4 – T 0.015 0.01398 0.000545 
Mercury 4 – T 0.00005 0.0017 0.00091 
Nickel 4 – T 0.1 0.145 0.0161 
Selenium 4 – T 0.05 0.02 0.005 
Silver 4 – T 0.1 0.000374 — 
Thallium 4 – T 0.00024 — — 
Zinc 4 – T 2 0.037 0.037 

1 mg/L = milligrams/liter; s.u. =standard pH units; T = toxic; C = carcinogen; H = harmful (aquatic life); “—“ = no applicable 
standard. 
2 Many metals standards are hardness dependent; for this table, values presented are based on a hardness of 25 mg/L. 
3 Dissolved oxygen standards are water column concentrations. Early stages include all embryonic, larval stages and all juvenile 
fish to 30 days following hatching. Acute 1-day minimum concentrations are instantaneous concentrations to be achieved at all 
times; chronic concentrations are a 7-day minimum for other life stages, 7-day mean for early life stages, and 30-day mean for 
other life stages. 
4 All metals standards, except aluminum, are based on total recoverable concentrations. Aluminum standards are based on 
dissolved concentrations and are valid only in pH range of 6.5 to 9. 
5 The chromium human health standard is for all forms of chromium, and for aquatic life is for trivalent chromium. 
6 Total nitrogen and total phosphorus standards are for wadeable streams; does not include the Clark Fork River. 
Source: Circular DEQ-7, Montana Numeric Water Quality Standards, DEQ 2012b; DEQ 2014b; ARM 17.30.623; ARM 
17.30.637 (1)(e). 

3.7.1.1.2 Groundwater 
Montana’s water quality rules classify all groundwater in the study area as Class I, which are suitable with 
little or no treatment for public and private drinking water supplies, culinary, and food preparation 
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purposes; irrigation; drinking water for livestock and wildlife; and commercial and industrial purposes. 
Montana narrative water quality standards for inorganic pollutants pertinent to the Rock Creek Project are 
shown in Table 3-15. Montana’s narrative standards for alkalinity, chloride, hardness, sediment, sulfate, 
and total dissolved solids also apply to groundwater. 

Table 3-15. Montana Groundwater Quality Standards. 

Parameter Groundwater Quality Standard 
(mg/L) Parameter Groundwater Quality 

Standard (mg/L) 
Nitrate, as N 10 Fluoride 4.0 
Nitrite, as N 1   

Dissolved Metals 
Antimony 0.006 Lead 0.015 
Arsenic  0.01 Mercury 0.002 
Barium 1 Nickel  0.1 
Beryllium 0.004 Selenium  0.05 
Cadmium 0.005 Silver  0.1 
Chromium  0.1 Thallium 0.002 
Copper 1.3 Zinc 2 
mg/L = milligrams per liter.  
Source: Circular DEQ-7, Montana Numeric Water Quality Standards, DEQ 2012b. 

3.7.1.2 Nondegradation Rules 
The Montana Water Quality Act requires the DEQ to protect high-quality state waters from degradation. 
High-quality waters are defined as all state waters except groundwater classified as “III” or “IV” 
(groundwater with a specific conductance greater than 2,500 µS/cm) or surface waters incapable of 
supporting the designated uses of their classification or consistently having a zero flow for more than 270 
days a year (75-5-103(13), MCA). The current nondegradation rules were adopted in 1994 and apply to 
any activity resulting from a new or increased source that may degrade a high-quality water. The act 
prohibits degradation of high-quality waters unless the DEQ has issued an authorization to degrade. The 
act defines “degradation” to mean a change in water quality that lowers the quality, unless the change is 
nonsignificant. Mineral exploration that does not result in a discharge to surface water and that is 
permitted under the MMRA is not subject to nondegradation review. Nondegradation rules provide that if 
an activity increases or decreases the mean monthly flow of a stream by less than 15% or the 7-day, 10-
year (7Q10) low flow of a stream by less than 10%, such changes are not significant for purposes of the 
statute prohibiting degradation of state waters (ARM 17.30.715(1)(a)). There are also nonsignificance 
criteria for changes in concentrations of carcinogenic, bioconcentrating, or toxic parameters and nutrients. 

Notwithstanding compliance with the nonsignificance criteria in ARM 17.30.715(1), the DEQ may 
determine under ARM 17.30.715(2) that a change in water quality is degradation based on the following 
criteria: a) cumulative impacts or synergistic effects; b) secondary byproducts of decomposition or 
chemical transformation; c) substantive information derived from public input; d) changes in flow; e) 
changes in the loading of parameters; f) new information regarding the effects of a parameter; or g) any 
other information deemed relevant by the DEQ and that relates to the criteria in ARM 17.30.715(1). 
Under ARM 17.30.715(3), the DEQ may determine that a change in water quality is nonsignificant based 
on information submitted by an applicant that demonstrates conformance with the guidance found in 75-
5-301(5)(c), MCA which are: i) potential for harm to human health, a beneficial use, or the environment; 
ii) strength and quantity of any pollutant; iii) length of time the degradation will occur; and iv) the 
character of the pollutant so that greater significance is associated with carcinogens and toxins that 
bioaccumulate or biomagnify and lesser significance is associated with substances that are less harmful or 
less persistent. If the DEQ determines a change in flow or water quality is not nonsignificant, it is allowed 
only if an authorization to degrade is obtained. Under the Montana Water Quality Act, no authorization to 
degrade may be obtained for state surface waters within a wilderness. 
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3.7.1.3 MPDES Permits 
The status of RCR’s MPDES permits is described in Section 1.5.3, Water Quality Permits. For industrial 
sources, national effluent limit guidelines (ELGs) have been developed for specific categories of 
industrial facilities and represent technology-based effluent limits. The Rock Creek mine would be in an 
industrial category that is specifically identified and included in the ELGs at 40 CFR 440, Ore Mining 
and Dressing Point Source Category, Subpart J – Copper, Lead, Zinc, Gold, Silver, and Molybdenum Ores 
Subcategory. The federal ELGs apply to wastewater discharges from mine drainage, mineral processing 
operations, and stormwater runoff. DEQ is responsible for ensuring compliance with the federal ELGs. 
Mine drainage is “any water pumped, drained, or siphoned from a mine” (40 CFR 440.132). Process 
wastewater is “any water which, during manufacturing or processing, comes into direct contact with or 
results from the production or use of any raw material, intermediate product, finished product, by-product, 
or waste product” (40 CFR 401.11). In terms of the ELG requirements for copper mines that use froth 
flotation for milling, tailings water is considered process wastewater. Process wastewater from copper 
mines that use froth flotation for milling is not allowed to be discharged to state surface waters except in 
two circumstances: 1) in areas of net precipitation (where precipitation and surface runoff within the paste 
tailings facility area exceeds evaporation), or 2) when the buildup of contaminants in the process water 
circuit significantly interferes with ore recovery (bleed water). 

An individual MPDES permit is required to establish effluent limits, treatment standards, and other 
requirements for point source discharges to state waters (surface water and groundwater). Discharges may 
not violate state water quality standards or downstream states’ water quality standards. The Rock Creek 
facility is currently permitted under MPDES permit MT0030287 for Outfalls 003 and 004, which are 
locations of stormwater discharge from the paste tailings facility and mill site, respectively, and Outfalls 
006 and 007, which are locations of stormwater discharge from the evaluation adit site. Construction 
stormwater outfalls are permitted under MPDES Permit MT0031763. As required by DEQ, RCR 
submitted a Stormwater Pollution Prevention Plan (SWPPP) with their application for MPDES permit 
MT0031763 describing measures to protect water quality. Chapter 1 provides a more detailed discussion 
of these permits. 

3.7.1.4 Impaired Streams and Total Maximum Daily Loads 
Section 303(d) of the federal Clean Water Act requires states to assess the condition of state waters to 
determine where water quality is impaired (does not fully support uses identified in the stream 
classification or does not meet all water quality standards). The result of this review is the compilation of 
a 303(d) list, which states must submit to the EPA biannually. Section 303(d) also requires states to 
prioritize and target waterbodies on their list for development of water quality improvement strategies 
(i.e., Total Maximum Daily Loads or TMDLs), and to develop such strategies for impaired and threatened 
waters. Developing a TMDL moves a water body from Category 5 (TMDL required) to Category 4A 
(required TMDLs are in place). The Clark Fork River from Noxon Reservoir to Noxon Bridge (2.85 
miles) is listed on the 2014 Montana 303(d) list for impairment to aquatic life due to fish passage barrier, 
flow regime alterations, temperature change, and dissolved gas supersaturation. The probable causes are 
dam or impoundment and hydrostructure impacts on fish passage (DEQ 2014c). A TMDL is required for 
this segment of the Clark Fork River for water temperature and dissolved gas to return the river to fully 
supporting aquatic life. The 2010 temperature and sediment TMDLs developed by DEQ for five 
tributaries to the lower Clark Fork River do not apply to the Rock Creek Project because none of the five 
tributaries are in the study area (DEQ 2010). 

In 2002, the EPA approved a TMDL developed by the IDEQ for nutrients for nearshore waters of Lake 
Pend Oreille to recover the impaired use, and to protect existing water quality (IDEQ 2002). A TMDL 
Five-Year Review report presents a five-year review of the 2002 TMDL. The review describes the 
existing TMDL beneficial use support status, pollutant sources, current water quality data, and recent 
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pollution control actions in the nearshore waters of Lake Pend Oreille (IDEQ 2015). The in-lake TP 
concentration target for Lake Pend Oreille is 0.0073 mg/L. The nutrient loading target for the Clark Fork 
River at the Montana/Idaho state line is 259,500 kilograms per year of TP. These targets are designed to 
maintain water quality in the open water of the lake. Allocated target load exceedances occurred in 2006, 
2008, 2011, 2012, and 2014; the estimated TP loads in 2011 and 2012 were greater than 110% of the 
target load. In 2013 and 2015, the estimated TP load was less than the allocated target load. The border 
agreement between Idaho and Montana identifies a short-term exceedance of the target as 3 consecutive 
years greater than 110% of the target load. A short-term TP load exceedance in a consecutive 3-year 
period has not occurred between 1998 and 2015 (HydroSolutions Inc. 2016). 

In 2007, the IDEQ developed TMDLs for cadmium, copper, zinc, and total dissolved gas for the 
mainstem of the lower Clark Fork River in Idaho; the entire flow-based load capacities for these metals 
are allotted as total load allocations at the Montana-Idaho border (IDEQ 2007). It is the responsibility of 
the state of Montana to meet the load capacity and Idaho water quality numeric standards, which are for 
dissolved cadmium, copper, and zinc, at the border (IDEQ 2007). Load capacities are calculated using the 
cadmium, copper, and zinc standards, which are based on water hardness, and the flow of the river; 
therefore, the load capacity varies with the rate of flow. DEQ concluded that Montana is meeting all metal 
allocations and/or load capacities at the Montana/Idaho border (Yashan, pers. comm. 2016). 

All 11.1 miles of Rock Creek is on DEQ’s list for impaired waters as a result of substrate alterations due 
to silviculture practices that have impaired aquatic life. This includes the East Fork Rock Creek and Rock 
Creek, which begins at the confluence of the East and West Forks. DEQ did not develop a TMDL for 
Rock Creek because no pollutant-related impairment was identified (DEQ 2014c). 

3.7.1.5 Other Federal Requirements 
3.7.1.5.1 Floodplain Management 
EO 11988, Floodplain Management, as amended by EO 13690, requires federal agencies to avoid to the 
extent possible the long and short-term adverse impacts associated with the occupancy and modification 
of floodplains and to avoid direct and indirect support of floodplain development wherever there is a 
practicable alternative. Each agency must take floodplain management into account, consistent with the 
Federal Flood Risk Management Standard, when formulating or evaluating any water and land use plans 
and require land and water resources use appropriate to the degree of flood hazard involved. Floodplains 
are defined in EO 11988 as “lowland and relatively flat areas adjoining inland and coastal waters 
including floodprone areas of offshore islands.” A floodplain is established using methods described in 
EO 13690. 

3.7.1.5.2 Kootenai Forest Plan 
The 2015 KFP (USFS 2015b) provides a framework and text that guides resource management. It 
describes goals, desired conditions, objectives, standards, guidelines, and suitability for surface water and 
groundwater resources. The 2015 KFP direction applicable to streamflow and floodplains is: 

FW-DC-WTR-01. Watersheds and associated aquatic ecosystems retain their inherent resilience 
to respond and adjust to disturbance without long-term, adverse changes to their physical or 
biological integrity. 

FW-DC-WTR-02. Water quality meets applicable state water quality standards and fully 
supports beneficial uses. Flow conditions in watersheds, streams, lakes, springs, wetlands, and 
groundwater aquifers fully support beneficial uses, and meet the ecological needs of native and 
desirable nonnative aquatic species and maintain the physical integrity of their habitats. 
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FW-DC-WTR-03. Streamflows provide for channel and floodplain dimensions that mimic 
reference conditions. Stream flows allow for water and sediment conveyance and overall channel 
maintenance. Sediment deposits from over-bank floods allow floodplain development and the 
propagation of flood-dependent riparian plant species. Surface and groundwater flows recharge 
riparian aquifers, provide late-season stream flows, cold water temperatures, and sustain the 
function of surface and subsurface aquatic ecosystems. 

FW-DC-WTR-06. Cooperate with other landowners, agencies, and partners to monitor, maintain, 
and improve watershed and stream channel conditions. 

The 2015 KFP direction considered in the analysis of water quality is: 

GOAL-WTR-01. Maintain or improve watershed conditions in order to provide water quality, 
water quantity, and stream channel conditions that support ecological functions and beneficial 
uses. 

FW-DC-WTR-02. Water quality meets applicable state water quality standards and fully 
supports beneficial uses. Flow conditions in watersheds, streams, lakes, springs, wetlands, and 
groundwater aquifers fully support beneficial uses, and meet the ecological needs of native and 
desirable nonnative aquatic species and maintain the physical integrity of their habitats. 

FW-DC-WTR-04. Municipal watersheds and public water systems (source water protection 
areas) meet water quality standards. 

FW-STD-WTR-01. Management activities shall maintain or improve water quality in public 
source water areas, and be consistent with applicable state source water protection requirements. 
Short-term effects (effects that occur during, or immediately following, implementation of 
activity) from activities in source water areas may be acceptable when those activities support 
long-term benefits (benefits that occur following completion of the activity) to aquatic resources. 

FW-GDL-WTR-01. Management activities in impaired watersheds (listed by the state under 
section 5 of the Integrated 303(d)/305(b) Report) with approved TMDLs are designed to comply 
with the TMDL. Management activities in watersheds with streams on the 303(d) list are 
designed to maintain or improve conditions relative to the cause for impairment and will not 
cause a decline in water quality or further impair beneficial uses. A short-term or incidental 
departure from state water quality standards may occur where there is no long-term threat or 
impairment to the beneficial uses. 

FW-GDL-WTR-02. In order to avoid future risks to watershed condition, ensure hydrologic 
stability when decommissioning or storing roads or trails. 

FW-GDL-WTR-03. Project-specific best management practices (BMPs) will be incorporated in 
all land use and project plans as a principle mechanism for controlling non-point pollution 
sources, meet soil and water goals, and protect beneficial uses. To the extent practicable, ditch 
and road surface runoff should be disconnected from streams and other water bodies. 

GA-DC-WTR-CLK-02. Recovering watersheds such as Bull River and Marten Creek are 
improved and support designated beneficial uses. 

3.7.1.6 Other State Requirements 
The following uses are prohibited within floodways and floodplains, unless a variance is obtained: 
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• A structure or excavation that would cause water to be diverted from the established 
floodway, cause erosion, obstruct the natural flow of water, or reduce the carrying capacity of 
the floodway 

• The construction or permanent storage of objects subject to flotation or movement during 
flood events (76-5-403, MCA) 
 

If at final design mine facilities would be in a floodplain, a variance application would be submitted to the 
DNRC that provides details on the obstruction or use of a floodway/floodplain and a permit would be 
required prior to construction. DNRC’s permit issuance is based on the danger to life and property 
downstream, availability of alternate locations, possible mitigation to reduce the danger, and the 
permanence of the obstruction or use (76-5-405, MCA). 

The Montana Natural Streambed and Land Preservation Act requires a 310 Permit for any activity that 
physically alters or modifies the bed or bank of a perennially flowing stream. The permit application must 
be submitted to the local conservation district. The project must be designed and constructed to minimize 
adverse impacts on the stream, minimize erosion, retain the original stream length, or otherwise provide 
hydrologic stability, protect streambank vegetation, and minimize impacts on aquatic life. 
 

3.7.2 Surface Water and Groundwater Quality 

3.7.2.1 Surface Water Quality 
Surface water resources in the vicinity of the proposed Rock Creek Project and baseline stream 
monitoring stations are shown in Figure 3-7. The Rock Creek drainage is in northwestern Montana, 
southwest of the CMW. Rock Creek flows southwest from Rock Lake to its confluence with the Clark 
Fork River at the head of Cabinet Gorge Reservoir, about 1 mile downstream of the Noxon Rapids Dam. 
The proposed mine is within the West Fork Rock Creek, South Basin Creek, Chicago Creek, Copper 
Gulch, and North Basin Creek watersheds. The proposed Alternatives II and III mill site is within the 
watershed of the West Fork Rock Creek and the Alternatives IV and V mill site is within the watersheds 
of the West Fork Rock Creek and East Fork Rock Creek. The proposed tailings facility site in all action 
alternatives is within the Miller Gulch and Rock Creek watersheds. For all action alternatives, the water 
treatment plant site is within the Rock Creek watershed. 

Existing surface water quality data for the period of record (1984 through 2016) are summarized in Table 
3-17 through Table 3-28 (starting on page 3-73) and are discussed below. These data represent water 
quality baseline conditions for streams, lakes and springs. 
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3.7.2.1.1 Stream Water Quality 

Rock Creek, West Fork Rock Creek, and East Fork Rock Creek 
Rock Creek Mainstem. The mainstem of Rock Creek is a mountain stream characterized as having very 
low cation and anion concentrations, very low dissolved and suspended solids concentrations, low 
alkalinity, low turbidity, and very low hardness concentrations (Table 3-17). There are some occasionally 
elevated metals concentrations from natural sources such as exposed mineralized bedrock. The water 
quality of Rock Creek was consistent for all monitored parameters at the four sampling sites from the 
confluence of the east and west forks to Montana Highway 200. Nutrient concentrations have typically 
been low, but in 1985 and 1986, some nitrate concentrations were elevated (and two exceeded the 
standard of 10 mg/L) at RC-1 and RC-3. The cause of these high nitrate concentrations is unknown. In 
general, metal concentrations were low, with a high percentage of below detection limit values. Based on 
detected metal concentrations, there was one exceedance of the human health arsenic standard in 
September 1995; six exceedances of the copper acute aquatic life standard in May 1985, March 1986, 
May and August 1987, and September 1995; four exceedances of the selenium aquatic life standard, three 
of which occurred at three sites in October 1986 and one in February 1985; and two exceedances of the 
zinc acute aquatic life standard in November 1984 and November 2000. 

West Fork Rock Creek. The West Fork Rock Creek is a calcium-bicarbonate water that is slightly more 
alkaline and has slightly harder water than the mainstem of Rock Creek, with generally higher total 
dissolved solids concentrations (Table 3-18). The water quality of the West Fork Rock Creek was 
consistent for all monitored parameters at the five sampling sites from the upper creek to the confluence 
with the East Fork Rock Creek. One pH value measured in June 1986 was slightly lower than the pH 
standard. Nutrient concentrations were typically low, but in 1985 and 1986 there were some elevated 
nitrate concentrations at all sampling locations on the West Fork, with two detections that exceeded the 
human health standard at WRC-2. In general, metal concentrations were low, with a high percentage of 
below detection limit values. Based on detected metal concentrations, the silver standard was exceeded at 
one location in August 1986, the selenium standard was exceeded at two locations in October 1986, and 
the iron standard was exceeded once in May 1985. 

Snort Creek. Snort Creek (a tributary to the West Fork Rock Creek that joins the West Fork where the 
road to the evaluation adit begins to switch back up to the northeast) was sampled at site SC-1 from 1985 
to 1993 (Table 3-19). The water quality was similar to the West Fork sampling locations, but in general, 
concentrations of measured water quality parameters were lower in Snort Creek than in the West Fork 
Rock Creek. There was one arsenic standard exceedance in August 1997, one copper standard exceedance 
in April 1986, one selenium standard exceedance in October 1986, and pH was less than the standard 
from June to October 1988. 

East Fork Rock Creek. The East Fork Rock Creek above the confluence with the West Fork had the 
highest water quality of any of the sampled locations in the Rock Creek watershed (Table 3-20). The total 
hardness was extremely low as were alkalinity, turbidity, cation, anion, and total dissolved solids 
concentrations. Nitrate concentrations were elevated in 1985 and 1986, with one result equal to the human 
health standard. Phosphorus and metal concentrations were generally low, with a high percentage of 
below detection limit values. Based on detected metal and total phosphorus concentrations, there was one 
exceedance of the copper standard in September 1995, one exceedance of the selenium standard in August 
1987, one exceedance of the total phosphorus standard in August 1999, one exceedance of the pH 
standard in August 1996, and pH was less than the standard twice in June 1988 and September 1998. 

Miller Gulch 
A summary of water quality data for Miller Gulch is presented in Table 3-21. Miller Gulch contains hard, 
somewhat alkaline, calcium-bicarbonate water with generally low nutrient and metal concentrations. 
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Based on detected metal and total phosphorus concentrations, the cadmium standard was exceeded six 
times in October 1985, March, June, and August 1988, November 1990, and September 2012; the 
selenium standard was exceeded once in October 1986; and the total phosphorus concentration was 
exceeded once in April 1985. In May and June 1985, nitrate concentrations were elevated at both MG-1 
and MG-2; the highest concentration of 12 mg/L at MG-1 exceeded the human health standard. 

Snake Creek 
Because it may be difficult to separate the potential effects of evaluation adit dewatering on streamflow 
from natural variability and the effects of climate change, a benchmark stream located outside of the 
Phase I area of potential impacts would be monitored. A benchmark stream would be a stream with a 
similar watershed area, aspect, and starting altitude as at least one of the streams predicted to be affected 
by mining in the CMW. Snake Creek was chosen to be a benchmark stream for the West Fork Rock Creek 
(Kline 2016). Of the streams evaluated, the West Fork Rock Creek and Snake Creek were the most similar 
with regard to stream aspect, stream origin elevation, and drainage areas, and are both second order 
streams fed by a network of intermittent streams on east-northeast and west-southwest facing slopes. The 
Snake Creek drainage is nearly 100% forested and the West Fork Rock Creek drainage is about 95% 
forested. Both drainages have a diverse mix of habitat and substrate types for aquatic and fisheries 
monitoring, with reaches of similar gradient and canopy coverage (Kline 2016). Snake Creek and the 
West Fork Rock Creek were sampled once in late August 2016. The specific conductance in Snake Creek 
was 221 µmhos/cm and total dissolved solids concentration was 121 mg/L, compared with a specific 
conductance of 32 µmhos/cm and total dissolved solids concentration of 25 mg/L measured in the West 
Fork Rock Creek in August 2016 (Morrison Maierle 2017). 

Cabinet Mountain Wilderness Streams 
Water quality data have been collected from streams in the CMW. Table 3-22 provides a summary of 
available stream water quality data. Water collected at these sites is characterized as slightly alkaline, with 
generally low specific conductance. Copper Gulch had slightly higher specific conductance values, 
indicating higher dissolved solids concentrations than the other sampled streams. 

East Fork Bull River 
From 1974 to 1980 and 1991 to 1993, the KNF collected water quality data from three locations in the 
East Fork Bull River (KNF 2012a). Total suspended solids and turbidity concentrations were generally 
low (typically less than 20 mg/L and less than 3 NTU, respectively), although there were a few high 
concentrations. The lower river had an average pH of 7, with generally low specific conductivity 
measurements (less than 100 µS/cm, indicating low cation and anion concentrations during most 
sampling events). The KNF did not sample the river for nutrients or metals. 

Bull River 
From 1993 to 2000, the KNF collected water quality data from the Bull River just upstream of the 
confluence with the East Fork Bull River (KNF 2012a). Turbidity concentrations were always low (3 
NTU or less), total suspended solids concentrations were frequently 2 mg/L or less (but were on occasion 
elevated), specific conductivity measurements were generally low (typically less than 100 µS/cm), and 
pH was somewhat variable (but on average was neutral (7 s.u.)). The KNF did not sample the river for 
nutrients or metals. 

Clark Fork River 
Hydrometrics (2016) summarized and analyzed the information provided in Table 3-23 for the Clark Fork 
River near Noxon; the data were collected from various entities between 1998 and 2012. The river water 
at or near Noxon was slightly alkaline, moderately hard, and had generally low nutrient and metals 
concentrations. Water quality data have also been collected by the Tri-State Water Quality Council from 
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the Clark Fork River in Idaho about 8 miles upstream of Lake Pend Oreille (Yashan, pers. comm. 2016; 
EPA 2016). The 2001 FEIS discussed two nutrient studies completed in 1989 and 1993 for the lower 
Clark Fork River (Priscu 1989; EPA 1993). At the time, the Clark Fork River downstream of Missoula 
had excessive algal growth due to nutrient pollution. In 1998, the Voluntary Nutrient Reduction Program 
was signed, which committed dischargers to the Clark Fork to reduce nitrogen and phosphorus inputs to 
the river. When the program was completed in 2008, TP concentrations were greatly reduced and total 
nitrogen concentrations were somewhat reduced. Stringent algae targets (biomass reduction) were met a 
majority of the time in the lower Clark Fork River (River Network 2012). 

3.7.2.1.2 Lake Water Quality 

Lake Pend Oreille 
Lake Pend Oreille, with a maximum depth of 1,200 feet, is the fifth largest natural freshwater lake in the 
United States. Inflow from the Clark Fork River heavily influences the quality of the lake, which has 
remained fairly clean and constant over the past 50 years. Water quality in the shallow nearshore areas of 
the lake declined due to development and human activities around the lake. Increased nutrient loading 
from residential development, septic tanks, and stormwater runoff caused increased and nuisance levels of 
algae and aquatic weed growth in these nearshore areas. The lake is considered oligotrophic (low nutrient 
concentrations, low primary productivity, and high dissolved oxygen concentrations), except near the 
shoreline, where it is mesotrophic (higher nutrient concentrations and intermediate productivity). The 
2001 FEIS discussed nutrient studies completed for Lake Pend Oreille by Priscu (1989) and the EPA 
(1993). 

Cabinet Mountains Wilderness Lakes 
Cliff Lake and Copper Lake within the CMW were monitored by ASARCO (Table 3-24) (PRC 1995). In 
1981, the cadmium and copper concentration were somewhat elevated in Cliff Lake. In 2000, the DEQ 
sampled Cliff Lake, Copper Lake, and Moran Basin Lake (Table 3-25) (Gurrieri 2001; Gurrieri and 
Furniss 2004). The sources of metals, nutrients, anions, and cations to the lakes are atmospheric 
deposition, surface runoff or direct precipitation, and groundwater. Groundwater is the principal source of 
calcium, magnesium, potassium, sodium, silicon dioxide, and sulfate to Cliff Lake. 

3.7.2.1.3 Spring Water Quality 
Study area springs were sampled from 1985 to 2016 in three general locations: near Cliff Lake, 
downgradient of the proposed evaluation adit in the upper West Fork Rock Creek watershed, and in the 
lower study area near the Clark Fork River (Figure 3-8). Numerous springs were monitored in 2015 for 
pH, temperature, conductivity, and flow that included other locations in the CMW, upper West Fork Rock 
Creek, near lower East Fork Rock Creek, and near the East Fork Bull River outside of the CMW (Figure 
3-8). The Cliff Lake springs were sampled by Gurrieri and by Hydrometrics. The spring water quality 
data provided in Table 3-26, Table 3-27, and Table 3-28 are divided by location, but not by water source, 
which would be determined for springs within the predicted area of Phase I and II groundwater drawdown 
during the GDE inventory and analysis described in Appendix K. 

Springs near Cliff Lake had low cation, anion, nutrient, and metal concentrations (Table 3-26). There was 
one exceedance each of the cadmium and lead standards at SP-43 in August 2012. 

Springs downgradient of the proposed evaluation adit had soft water with variable pH, generally low 
dissolved solids (cation and anion) concentrations, and low nutrient and metal concentrations. Of the 
detected water quality results, there was one exceedance of the cadmium standard in August 1985 and two 
exceedances of the copper standard in August 1993 and 2016. 
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Springs were sampled in the lower study area near the Clark Fork River (Table 3-28). Many of the springs 
are used for domestic water supplies. The quality of these springs is variable, likely because the water is 
discharging from different geologic materials, such as colluvium, bedrock, or alluvial deposits of the 
Clark Fork, Rock Creek, or Miller Gulch watersheds. Some springs had elevated dissolved solids 
concentrations, and hardness varied from soft to very hard. There were 10 exceedances of the copper 
standard in August 1988, August 1990, October 1992, October 1993, November 1994, and August 2012, 
and 4 exceedances of the zinc standard in August 1988, August 1990, October 1993, and November 1994. 

Spring specific conductance and total dissolved solids (TDS) concentrations are provided for all springs 
where these parameters were monitored (Figure 3-8; Table 3-29). Specific conductance is a method for 
estimating the dissolved solids concentration of water by determining the capacity of the water to conduct 
an electrical current, which is related to the concentration of ionized substances in the water. Springs 
located within the predicted Phase I and II drawdown footprints (Appendix K, Figure K-3) all have low 
conductance/TDS concentrations. Maximum conductance/TDS concentrations in some of the springs 
downgradient of the proposed evaluation adit were 85 µmhos/cm and 62 mg/L, respectively. In August 
2016, isotope data were collected at five springs, the West Fork Rock Creek, and Snake Creek (Morrison 
Maierle 2017) (Table 3-16). Additional isotopic analyses of springs and streams, which would be 
completed during the ongoing GDE analysis described in Appendix K, would be used to assess a 
connection between bedrock groundwater, streams, and springs. 

Table 3-16. Isotope Data Collected in 2016 at Five Springs, the West Fork Rock Creek, and Snake 
Creek. 

Sample Site Sample Date Deuterium (‰) Oxygen-18 (‰) Tritium (‰) 
SP‐2 8/22/16 ‐117.1 ‐15.70 3.3 
SP‐3 8/22/16 ‐117.3 ‐15.61 3.7 
SP‐4 8/25/16 ‐117.3 ‐15.71 3.9 
SP‐8 8/23/16 ‐116.5 ‐15.79 5 
SP‐46 8/24/16 ‐114.8 ‐15.51 5.3 
West Fork Rock Creek - South 8/25/16 ‐117.2 ‐15.73 4.45 
Snake Creek 8/25/16 ‐113.7 ‐15.12 4.14 
Source: Morrison Maierle 2017. 

3.7.2.1.4 Effects of Climate Change on Water Quality 
Section 3.7.3, Groundwater Hydrology discusses projected climate trends for the Columbia River Basin in 
general and for Sanders County. Several variables potentially affected by climate change, such as water 
temperature, flow, runoff rate and timing, and the physical characteristics of the watershed, affect water 
quality (Lettenmaier et al. 2008). 

3.7.2.2 Groundwater Quality 
Groundwater quality was monitored during the baseline period (1985 to 2009) in wells completed in 
lacustrine deposits; valley fill deposits consisting of alluvium, glacial moraine material, and colluvium; 
and in the argillite bedrock (Figure 3-9). Some of the monitored wells serve or have served as domestic 
supply wells. 

Water quality data from six lacustrine wells at the proposed paste tailings facility site are provided in 
Table 3-30 (starting on page 3-89). Table 3-31 summarizes water quality data from four sand and gravel 
wells at the paste tailings facility site. Groundwater underlying the proposed paste tailings facility area is 
generally a hard to very hard calcium-magnesium-bicarbonate type, with moderate to low nutrient, 
dissolved solids, and metals concentrations. In the lacustrine wells, there were standards exceedances for 
arsenic in wells MW-84-4, MW-84-13, and MW-85-23. For a few parameters, such as antimony and 
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thallium, laboratory detection limits were too high to evaluate whether concentrations exceeded water 
quality standards. 

The former Noxon sanitary landfill is within the proposed paste tailings facility area. This 2-acre landfill 
was operated between 1977 and 1983, and was permitted and periodically inspected by the DEQ 
(formerly DHES). Based on the history of landfill operators, and existing monitoring well data, no 
hazardous wastes or chemicals were identified in the Noxon landfill area (Hydrometrics 1987). The 
DHES closed and inspected the landfill in 1983. 

Groundwater quality at the Alternative V mill site is provided in Table 3-32 and is based on data collected 
from MW-85-16 and MW-86-24. The wells were completed in the valley fill deposits consisting of a 
combination of alluvium, glacial moraine material, and colluvium with a thickness of up to nearly 200 
feet. The valley fill groundwater is characterized as soft, with low cation and anion concentrations, low 
dissolved solids concentrations, and low metals and nutrient concentrations (except for a few elevated TP 
concentrations). No metals standards were exceeded. 

Groundwater quality data collected from three wells completed in the argillite bedrock at or near the 
proposed paste tailings facility site are summarized in Table 3-33. These data were collected from MW-
84-12, screened from 33 to 43 feet below ground surface (bgs); MW-86-25, screened from 85 to 125 feet 
bgs; MW-86-27, screened from 63 to 103 feet bgs; MW-06-30 (MW06-2 on Figure 3-9), screened from 
43 to 48 feet bgs; and MW-06-31 (MW06-3 on Figure 3-9), screened from 59 to 64 feet bgs. Groundwater 
in the argillite bedrock is generally a hard to extremely hard, alkaline, calcium-magnesium-bicarbonate 
type water, with moderate to low nutrient, dissolved solids, and metals concentrations. There was one 
exceedance of the dissolved antimony groundwater standard, and one exceedance of the dissolved arsenic 
standard. In some cases, the laboratory detection limit for antimony and thallium exceeded the water 
quality standard. 

3.7.2.3 Domestic Water Supplies 
The quality of springs near Montana Highway 200 that are used for domestic water supplies are 
represented in Table 3-28. The quality of wells near Montana Highway 200 that are used for domestic 
water supplies are summarized in Table 3-34. The quality of groundwater in the wells is variable. 
Dissolved solids concentrations were low to moderate, and hardness varied from soft to very hard. 
Nutrient concentrations were occasionally elevated. Metals concentrations were generally low. 
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Table 3-17. Water Quality Data for Rock Creek from Confluence with East and West Forks to 
Montana Highway 200. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 108 108 7.1 5.9 7.7 
Specific Conductivity (µmhos/cm) 108 101 27 7 60 
Total Alkalinity as CaCO3 112 110 12 2.4 21 
Total Dissolved Solids 115 107 30 <1 108 
Total Suspended Solids 108 35 1.9 <0.1 33 
Bicarbonate 111 111 14 0 26 
Calcium Dissolved 112 112 3.2 1 36 
Chloride 112 9 1.2 <0.66 3 
Fluoride 77 10 0.095 <0.013 0.14 
Total Hardness as CaCO3 100 95 11 3.6 21 
Magnesium Dissolved 112 93 1 0.22 8 
Potassium Dissolved 106 78 0.72 0.1 <5 
Sodium Dissolved 112 81 1.1 0.3 2 
Sulfate 111 22 2.3 <1 <10 
Total Ammonia (NH3+NH4 as N) 114 28 0.13 <0.01 3 
Nitrate + Nitrite as N 114 52 0.56 0.002 12.6 
Orthophosphate as P 107 4 0.026 <0.001 <0.1 
Phosphorus Total 114 13 0.05 <0.001 0.24 
Total Kjeldahl Nitrogen as N 114 36 0.34 <0.01 5.1 
Aluminum Dissolved 6 1 0.033 <0.03 0.05 
Aluminum TRC 90 48 0.048 <0.001 0.31 
Antimony TRC 87 1 0.01 <0.001 <0.08 
Arsenic TRC 116 17 0.0023 <0.001 0.029 
Barium TRC 81 33 0.036 0.008 <0.09 
Beryllium TRC 39 0 <0.0014 <0.0005 <0.005 
Cadmium TRC 116 33 0.0003 <0.00008 <0.003 
Chromium TRC 85 0 <0.028 <0.005 <0.3 
Copper TRC 116 23 0.0015 <0.001 0.008 
Iron TRC 90 59 0.038 0.001 0.38 
Lead TRC 116 21 0.0022 <0.0005 <0.02 
Mercury TRC 96 0 <0.00041 <0.0001 <0.0006 
Manganese TRC 116 14 0.0079 <0.001 0.018 
Nickel TRC 36 0 <0.013 <0.01 <0.02 
Selenium TRC 70 4 0.0036 <0.001 0.008 
Silver TRC 116 11 0.00097 0.0001 0.0129 
Thallium TRC 37 2 0.0031 <0.0002 <0.01 
Zinc TRC 116 45 0.0075 <0.001 0.042 
Notes: Data summarized from sampling locations RC-1, RC-1A, RC-1M, RC-2, RC-2A, and RC-3. 
Data collected 1985-1991, 1993 to 2000, and 2012. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-18. Water Quality Data for West Fork Rock Creek to Confluence with East Fork Rock 
Creek. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
Field pH (s.u.) 40 40 7.5 5.4 8.5 
Specific Conductivity (µmhos/cm) 94 91 64 15 120 
Total Alkalinity as CaCO3 94 94 30 3.8 56 
Total Dissolved Solids 96 87 54 <1 325 
Total Suspended Solids 93 28 1.8 0.4 31 
Bicarbonate 93 93 36 3.8 68 
Calcium Dissolved 93 93 7.3 1.3 15 
Chloride 93 7 1.2 <0.66 3.9 
Fluoride 59 11 0.11 <0.013 0.17 
Total Hardness as CaCO3 90 90 30 5.1 63 
Magnesium Dissolved 93 91 2.9 <0.1 6.4 
Potassium Dissolved 92 85 0.4 0.2 <2 
Sodium Dissolved 93 86 0.98 0.5 <2 
Sulfate 93 28 2.4 <1 6.6 
Total Ammonia (NH3+NH4 as N) 96 28 0.1 <0.01 1.26 
Nitrate + Nitrite as N 96 55 0.76 0.009 13 
Orthophosphate as P 94 8 0.021 <0.001 <0.05 
Phosphorus Total 96 15 0.038 0.004 <0.2 
Total Kjeldahl Nitrogen as N 96 36 0.18 <0.01 1.5 
Aluminum Dissolved 5 0 <0.03 <0.03 <0.03 
Aluminum TRC 70 50 0.033 <0.001 0.2 
Antimony TRC 70 4 0.012 <0.0005 <0.08 
Arsenic TRC 96 17 0.0018 <0.001 0.008 
Barium TRC 67 20 0.043 0.008 <0.09 
Beryllium TRC 19 0 <0.0018 <0.0005 <0.005 
Cadmium TRC 96 29 0.00037 <0.00003 0.006 
Chromium TRC 71 0 <0.032 <0.003 <0.3 
Copper TRC 96 10 0.0017 <0.001 <0.023 
Iron TRC 71 46 0.027 0.001 0.37 
Lead TRC 96 10 0.0017 <0.0003 0.013 
Mercury TRC 73 0 <0.00045 <0.00005 <0.0006 
Manganese TRC 96 8 0.0078 <0.001 0.017 
Nickel TRC 17 1 0.011 <0.01 <0.02 
Selenium TRC 64 3 0.004 <0.001 0.008 
Silver TRC 96 6 0.00061 <0.0002 0.0065 
Thallium TRC 16 0 <0.004 <0.0002 <0.01 
Zinc TRC 96 28 0.0043 <0.001 0.038 
Notes: Data summarized from sampling locations WRC-1, WRC-2, WRC-2A, WRC-3, WRC-4, and WRC-5. 
Data collected 1984-1991, 1993, 1995-1997, 1999, 2012, and 2016. Data collected in 1984 were not summarized due to high 
reporting limits. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-19. Water Quality Data for Snort Creek. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 21 21 7.4 6.8 8.2 
Specific Conductivity (µmhos/cm) 21 20 52 32 65 
Total Alkalinity as CaCO3 21 21 24 13 33 
Total Dissolved Solids 21 17 40 1 66 
Total Suspended Solids 21 2 1 <1 1.5 
Bicarbonate 21 21 30 16 40 
Calcium Dissolved 21 21 5.1 2.3 6.4 
Chloride 21 1 1.2 <0.66 <2 
Fluoride 14 1 0.13 <0.013 0.27 
Total Hardness as CaCO3 21 21 22 12 28 
Magnesium Dissolved 21 19 2.2 <0.05 2.9 
Potassium Dissolved 21 19 0.2 0.1 0.35 
Sodium Dissolved 21 21 1.1 0.8 1.6 
Sulfate 21 7 2.7 <1 5.3 
Total Ammonia (NH3+NH4 as N) 21 9 0.25 <0.01 2.1 
Nitrate + Nitrite as N 21 16 0.43 <0.01 3.2 
Orthophosphate as P 20 2 0.018 <0.01 <0.05 
Phosphorus Total 21 5 0.036 <0.01 <0.1 
Total Kjeldahl Nitrogen as N 21 9 0.3 <0.01 2.2 
Aluminum TRC 15 9 0.016 <0.005 0.11 
Antimony TRC 16 0 <0.0091 <0.003 <0.01 
Arsenic TRC 21 3 0.0024 <0.001 0.011 
Barium TRC 16 3 0.047 0.01 <0.09 
Beryllium TRC 2 0 <0.0005 <0.0005 <0.0005 
Cadmium TRC 21 7 0.0003 <0.0001 0.0018 
Chromium TRC 16 0 <0.025 <0.01 <0.033 
Copper TRC 21 2 0.0015 <0.001 0.004 
Iron TRC 15 9 0.0091 0.002 0.05 
Lead TRC 21 2 0.0025 <0.001 0.026 
Mercury TRC 15 0 <0.0005 <0.0005 <0.0005 
Manganese TRC 21 1 0.008 <0.008 0.008 
Nickel TRC 2 0 <0.01 <0.01 <0.01 
Selenium TRC 14 1 0.0042 <0.004 0.006 
Silver TRC 21 1 0.00046 <0.0002 <0.001 
Thallium TRC 1 0 <0.001 <0.001 <0.001 
Zinc TRC 21 1 0.0025 <0.001 <0.009 
Notes: Data summarized from sampling location SC-1. 
Data collected 1985-1998, 1990, and 1993. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-20. Water Quality Data for East Fork Rock Creek above Confluence with West Fork Rock 
Creek. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 28 28 6.8 5.9 7.8 
Specific Conductivity (µmhos/cm) 28 26 13 5 20 
Total Alkalinity as CaCO3 31 28 4.7 <1 12 
Total Dissolved Solids 31 25 17 3.2 36 
Total Suspended Solids 28 9 1.5 0.3 <10 
Bicarbonate 31 28 5.6 1.2 15 
Calcium Dissolved 31 29 1.4 0.7 2.4 
Chloride 31 2 1.1 <0.66 <2 
Fluoride 23 1 0.11 <0.013 0.17 
Total Hardness as CaCO3 27 26 4.7 2.6 8 
Magnesium Dissolved 31 20 0.48 <0.1 <1 
Potassium Dissolved 30 22 0.69 0.1 5 
Sodium Dissolved 31 22 0.83 0.3 <2 
Sulfate 31 5 2.3 <1 4.4 
Total Ammonia (NH3+NH4 as N) 31 7 0.087 <0.01 <0.5 
Nitrate + Nitrite as N 31 20 0.99 <0.01 10 
Orthophosphate as P 29 0 <0.023 <0.005 <0.05 
Phosphorus Total 31 2 0.046 <0.01 <0.2 
Total Kjeldahl Nitrogen as N 31 9 0.2 <0.01 <0.88 
Aluminum Dissolved 4 0 <0.03 <0.03 <0.03 
Aluminum TRC 23 15 0.03 0.005 <0.1 
Antimony TRC 26 1 0.011 <0.001 <0.08 
Arsenic TRC 30 4 0.0021 <0.001 0.009 
Barium TRC 25 9 0.037 0.006 <0.09 
Beryllium TRC 9 0 <0.00067 <0.0005 <0.001 
Cadmium TRC 30 9 0.00027 <0.00008 0.0016 
Chromium TRC 23 0 <0.033 <0.005 <0.3 
Copper TRC 30 4 0.0013 <0.001 0.008 
Iron TRC 23 14 0.024 0.004 <0.1 
Lead TRC 30 8 0.0019 <0.0005 0.005 
Mercury TRC 24 0 <0.00041 <0.0001 <0.0006 
Manganese TRC 30 5 0.0083 0.001 0.018 
Nickel TRC 7 0 <0.013 <0.01 <0.02 
Selenium TRC 21 1 0.0035 <0.001 0.008 
Silver TRC 30 4 0.00065 <0.0002 <0.003 
Thallium TRC 8 1 0.0012 <0.0002 <0.003 
Zinc TRC 30 5 0.0053 <0.001 <0.02 
Notes: Data summarized from sampling locations ERC-1 and ERC-2. 
Data collected 1985-1988, 1993, 1995-1999, and 2012. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-21. Water Quality Data for Miller Gulch. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 29 29 7.9 7 8.7 
Specific Conductivity (µmhos/cm) 29 29 350 40 470 
Total Alkalinity as CaCO3 32 32 190 69 245 
Total Dissolved Solids 32 32 210 93 277 
Total Suspended Solids 29 13 3.4 0.4 46 
Bicarbonate 32 32 220 84 294 
Calcium Dissolved 32 32 43 17 62 
Chloride 32 3 1.1 <0.66 <2 
Fluoride 23 9 0.12 <0.013 0.18 
Total Hardness as CaCO3 29 29 200 70 276 
Magnesium Dissolved 32 31 21 <2.7 30 
Potassium Dissolved 31 23 1.1 0.5 <5 
Sodium Dissolved 32 31 2.1 1 3.6 
Sulfate 31 22 6.2 <1 17 
Total Ammonia (NH3+NH4 as N) 32 7 0.087 <0.01 <0.45 
Nitrate + Nitrite as N 32 13 0.83 <0.01 12 
Orthophosphate as P 31 4 0.027 <0.005 <0.1 
Phosphorus Total 32 4 0.05 <0.01 <0.2 
Total Kjeldahl Nitrogen as N 32 10 0.17 <0.01 <0.5 
Aluminum Dissolved 3 0 <0.03 <0.03 <0.03 
Aluminum TRC 24 15 0.1 <0.005 0.98 
Antimony TRC 27 2 0.0076 <0.001 0.017 
Arsenic TRC 32 5 0.0023 <0.001 0.008 
Barium TRC 26 17 0.047 0.016 0.09 
Beryllium TRC 11 0 <0.00064 <0.0005 <0.001 
Cadmium TRC 32 11 0.00044 <0.00008 0.003 
Chromium TRC 24 0 0.032 <0.005 <0.3 
Copper TRC 32 1 0.0013 <0.001 <0.005 
Iron TRC 24 19 0.065 <0.005 0.44 
Lead TRC 32 4 0.0015 <0.0005 0.004 
Mercury TRC 25 0 <0.0004 <0.0001 <0.0006 
Manganese TRC 32 20 0.036 0.005 0.18 
Nickel TRC 9 0 <0.012 <0.01 <0.02 
Selenium TRC 20 1 0.0038 <0.001 0.014 
Silver TRC 32 1 0.00058 <0.0002 <0.003 
Thallium TRC 9 0 0.0012 <0.0002 <0.003 
Zinc TRC 32 4 0.0063 <0.001 <0.04 
Notes: Data summarized from sampling locations MG-1 and MG-2. 
Data collected 1985-1988, 1990, 1993-1999, and 2012. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-22. Water Quality Data for Streams in the CMW. 

Location Date Sampled 
Total Dissolved 

Solids  
(mg/L) 

Specific 
Conductance 
(µmhos/cm) 

pH 
(s.u.) 

Dissolved 
Oxygen 
(mg/L) 

South Basin Creek (below 
Cliff Lake) 

08-05-85 — 8 7.8 — 

Copper Gulch 06-09-77 — 62 7.7 — 
09-11-78 85 110 8.2 — 

East Fork Bull River below 
St. Paul Lake 

08-07-85 — 22 7.4 — 

East Fork Bull River below 
Isabella Creek 

7/22/2013 — 45 7.9 10.0 
8/16/2013 — 58 9.1 10.4 
9/13/2013 — 53 8.0 9.4 

10/11/2013 — 33 8.0 10.8 
7/10/2014 — 22 7.5 10.9 

— = Not sampled; s.u. = standard units. 
Source: Hydrometrics 1987; Gurrieri 2001; Klepfer 2015. 
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Table 3-23. Water Quality Data for Clark Fork River at or near Noxon. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 10 10 8.0 7.8 8.4 
Specific Conductivity (µmhos/cm) 10 10 170 125 200 
Total Alkalinity as CaCO3 10 10 72 3 90 
Total Dissolved Solids 11 10 110 <10 159 
Total Suspended Solids 52 49 2.7 0.5 27.09 
Bicarbonate 10 10 79 4 110 
Calcium Dissolved 10 9 23 <1 27 
Chloride 10 3 1.3 <1 <2 
Fluoride 7 6 0.094 0.074 0.12 
Total Hardness as CaCO3 51 50 88 <1 104 
Magnesium Dissolved 10 9 6.1 <1 7.3 
Potassium Dissolved 10 4 1.8 0.69 <5 
Sodium Dissolved 10 8 2.8 <1 <4.1 
Sulfate 9 6 5.3 <1 12 
Total Ammonia (NH3+NH4 as N) 125 58 0.028 <0.01 0.49 
Nitrate + Nitrite as N 124 116 0.041 0.007 0.17 
Orthophosphate as P 11 1 0.045 <0.005 <0.1 
Phosphorus Total 125 113 0.018 0.002 0.37 
Total Kjeldahl Nitrogen as N 126 70 0.13 <0.1 0.6 
Aluminum Dissolved 3 0 0.077 <0.03 <0.1 
Aluminum TRC 10 3 0.066 <0.03 <0.1 
Antimony TRC 9 0 0.003 <0.001 <0.005 
Arsenic TRC 56 24 0.0013 <0.001 0.01 
Barium TRC 9 9 0.074 0.008 0.09 
Beryllium TRC 11 0 0.0015 <0.0005 <0.005 
Cadmium TRC 90 4 0.00039 <0.00008 <0.001 
Chromium TRC 10 0 0.0077 <0.001 <0.01 
Copper TRC 124 50 0.0013 <0.001 0.008 
Iron TRC 13 6 0.046 <0.01 0.1 
Lead TRC 58 2 0.00084 <0.0005 <0.003 
Mercury TRC 12 0 0.00025 <0.0001 <0.0005 
Manganese TRC 15 12 0.034 <0.001 0.24 
Nickel TRC 10 0 0.014 <0.01 <0.02 
Selenium TRC 7 0 0.0021 <0.001 <0.005 
Silver TRC 34 0 0.00055 <0.0002 <0.003 
Thallium TRC 11 0 0.0028 <0.0002 <0.01 
Zinc TRC 125 61 0.0041 <0.0005 0.0792 
Notes: Data summarized from sampling locations CF-2, CF-3A, CFRBN, CFRPO-29, 5403CL01, C13CKFKR01, and 
C13CKFKR02. 
Data collected 1989-2008 and 2012. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-24. Water Quality Data Collected by ASARCO for Lakes in the CMW. 

Location Date 
Sampled 

Total 
Dissolved 

Solids 

Specific 
Conductance 
(µmhos/cm) 

pH 
(s.u.) 

Arsenic 
(TRC) 

Cadmium 
(TRC) 

Copper 
(TRC) 

Zinc 
(TRC) 

Cliff Lake 
10-23-81 11 16 7.4 0.0001 0.003 0.003 <0.004 
09-23-82 12 21 7.0 <0.0001 <0.002 <0.002 <0.004 
08-02-85 — 15 7.4 — — — — 

Copper Lake 08-02-85 — 8 7.0 — — — — 
Units are mg/L unless otherwise noted. 
— = Not analyzed; s.u. = standard pH units; TRC = Total Recoverable Metals Analysis; < = value not detected below the 
reported detection limit. 
Source: PRC 1995. 
 
Table 3-25. Water Quality Data Collected by the DEQ for Lakes in the CMW. 

Parameter Mean Concentrations 
 Cliff Lake 1 Copper Lake 2 Moran Basin Lake 3 

pH (s.u.) 6.8 6.5 7.3 
Specific Conductance (µS/cm) 15 7 19.1 
Calcium 1.81 0.71 2.38 
Magnesium 0.51 0.22 0.72 
Sodium 0.32 0.25 0.29 
Potassium 0.21 0.32 0.27 
Ammonium 0.03 0.03 0.005 
Sulfate 0.22 0.2 0.27 
Chloride 0.07 0.08 0.09 
Nitrate <0.01 0.005 <0.01 
Silicon Dioxide 2 — — 
Phosphate <0.01 <0.01 <0.01 
Notes: All units are in milligrams per liter (mg/L) unless otherwise indicated. 
— = Not analyzed; s.u. = standard pH units; < = value not detected below the reported detection limit. 
1 Cliff Lake data collected July 13, 2000; July 28, 2000; August 17, 2000; September 16, 2000; October 13, 2000; and November 
3, 2000. 
2 Copper Lake data collected August 14, 2002; August 29, 2002; September 29, 2002; and October 15, 2002. 
3 Moran Basin Lake data collected November 2, 2000; August 7, 2001; August 12, 2001; August 30, 2001; and October 1, 2001. 
Source: Gurrieri 2001; Gurrieri and Furniss 2004. 
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Table 3-26. Water Quality Data Collected from Springs near Cliff Lake in the CMW. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 9 9 6.9 5.4 7.7 
Specific Conductivity (µmhos/cm) 9 9 15 5 26 
Total Alkalinity as CaCO3 4 4 9 6 12 
Total Dissolved Solids 6 4 19 <10 29 
Bicarbonate 6 6 10 7 14 
Calcium Dissolved 6 6 2 1 4 
Chloride 6 0 <0.7 <0.1 <1 
Magnesium Dissolved 4 1 1 <1 1 
Total Hardness 2 2 9 8 10 
Sodium Dissolved 6 4 1 <1 2 
Sulfate 6 2 1 <1 <1 
Total Ammonia (NH3+NH4 as N) 6 0 <0.05 <0.05 <0.05 
Nitrate + Nitrite as N 6 1 0.03 <0.01 <0.05 
Orthophosphate as P 4 3 0.008 0.004 0.016 
Phosphorus Total 4 2 0.02 <0.01 0.03 
Total Kjeldahl Nitrogen as N 6 2 0.68 <0.5 1.1 
Antimony Dissolved 1 0 <0.003 <0.003 <0.003 
Antimony TRC 4 0 <0.002 <0.0005 <0.003 
Arsenic Dissolved 1 0 <0.003 <0.003 <0.003 
Arsenic TRC 6 0 <0.002 <0.001 <0.003 
Cadmium Dissolved 1 0 <0.0001 <0.0001 <0.0001 
Cadmium TRC 6 2 0.00008 <0.0001 0.0001 
Copper Dissolved 1 0 <0.001 <0.001 <0.001 
Copper TRC 6 4 0.003 <0.001 0.005 
Iron TRC 4 1 0.07 <0.02 0.21 
Lead Dissolved 1 0 <0.003 <0.003 <0.003 
Lead TRC 6 2 0.003 <0.003 0.006 
Mercury Dissolved 1 0 <0.0006 <0.0006 <0.0006 
Mercury TRC 6 0 <0.0006 <0.0006 <0.0006 
Manganese Dissolved 1 0 <0.01 <0.01 <0.01 
Manganese TRC 6 3 0.02 <0.01 0.04 
Selenium Dissolved 1 0 <0.001 <0.001 <0.001 
Selenium TRC 4 0 <0.001 <0.001 <0.001 
Silver Dissolved 1 0 <0.003 <0.003 <0.003 
Silver TRC 6 0 <0.002 <0.0002 <0.003 
Zinc Dissolved 1 0 <0.01 <0.01 <0.01 
Zinc TRC 6 0 <0.009 <0.008 <0.01 
Notes: Data summarized from sampling locations SP05-1, SP05-2, SP-8, SP-43 (same location as SP05-1), SP-42 (same 
location as SP05-2), SP-45, and SP-46. 
Data collected 2005, 2012, 2015, and 2016. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-27. Water Quality Data Collected from Springs Downgradient of the Proposed Evaluation 
Adit. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 22 22 7.1 6.0 8.2 
Specific Conductivity (µmhos/cm) 22 22 39 20 85 
Total Alkalinity as CaCO3 20 20 17 1.7 45 
Total Dissolved Solids 19 19 31 13 62 
Total Suspended Solids 17 8 17.7 <1 266 
Bicarbonate 19 19 22 1.7 118 
Calcium Dissolved 19 19 4.3 2.4 10 
Chloride 19 0 <0.9 <0.1 <2 
Fluoride 14 0 <0.074 <0.05 <0.13 
Total Hardness as CaCO3 18 18 17.7 8.8 46 
Magnesium Dissolved 16 10 1.2 0.56 4.2 
Potassium Dissolved 17 5 2.0 0.3 <5 
Sodium Dissolved 19 9 1.7 <1 2 
Sulfate 19 9 1.8 0.7 3 
Total Ammonia (NH3+NH4 as N) 19 1 0.066 <0.05 0.1 
Nitrate + Nitrite as N 19 2 0.05 <0.01 0.13 
Orthophosphate as P 17 3 0.041 0.006 <0.05 
Phosphorus Total 14 1 0.1 <0.01 <0.2 
Total Kjeldahl Nitrogen as N 19 2 0.21 <0.05 <0.5 
Aluminum Dissolved 13 1 0.05 <0.03 <0.1 
Aluminum TRC 4 2 0.048 0.02 0.07 
Antimony Dissolved 10 0 <0.003 <0.003 <0.003 
Antimony TRC 11 0 <0.003 <0.003 <0.01 
Arsenic Dissolved 10 0 <0.0014 <0.001 <0.003 
Arsenic TRC 9 2 0.002 <0.001 <0.003 
Barium Dissolved 10 5 0.013 <0.005 0.018 
Barium TRC 6 2 0.02 <0.01 <0.06 
Beryllium Dissolved 10 0 <0.0006 <0.0005 <0.001 
Beryllium TRC 5 0 <0.0005 <0.0005 <0.0005 
Cadmium Dissolved 10 0 <0.00012 <0.0001 <0.0002 
Cadmium TRC 9 1 0.00013 <0.0001 0.00042 
Chromium Dissolved 10 0 <0.009 <0.005 <0.01 
Chromium TRC 9 0 <0.012 <0.01 <0.03 
Copper Dissolved 10 0 <0.001 <0.001 <0.001 
Copper TRC 9 2 0.0026 <0.001 0.019 
Iron Dissolved 10 0 <0.058 <0.02 <0.1 
Iron TRC 7 6 0.084 0.01 0.44 
Lead Dissolved 10 0 <0.002 <0.001 <0.003 
Lead TRC 9 1 0.0015 <0.001 <0.003 
Mercury Dissolved 10 1 0.00022 <0.0002 0.00042 
Mercury TRC 9 0 <0.00029 <0.000005 <0.0006 
Manganese Dissolved 10 0 <0.009 <0.005 <0.01 
Manganese TRC 9 1 0.01 <0.005 <0.01 
Nickel Dissolved 10 0 <0.014 <0.01 <0.02 
Nickel TRC 5 0 <0.01 <0.01 <0.01 
Selenium Dissolved 4 0 <0.001 <0.001 <0.001 
Selenium TRC 3 0 <0.002 <0.001 <0.004 
Silver Dissolved 10 0 <0.00076 <0.0002 <0.003 
Silver TRC 9 0 <0.0008 <0.0002 <0.003 
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Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
Thallium Dissolved 10 0 <0.0014 <0.001 <0.003 
Thallium TRC 4 0 <0.0002 <0.0006 <0.001 
Zinc Dissolved 10 3 0.016 0.003 <0.02 
Zinc TRC 9 1 0.007 <0.001 <0.01 
Notes: Data summarized from sampling locations SP-1, SP-2, SP-3, SP-4, SP-5, SP-6, SP-19, SP-71, and SP-72. 
Data collected 1985, 1993, 1995-1999, 2012, 2015, and 2016. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = standard pH units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-28. Water Quality Data Collected from Springs in the Lower Study Area near the Clark 
Fork River. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 70 70 7.6 6.6 8.4 
Specific Conductivity (µmhos/cm) 70 67 230 67 505 
Total Alkalinity as CaCO3 76 76 110 3 272 
Total Dissolved Solids 76 75 150 32 458 
Total Suspended Solids 70 25 9.7 <1 410 
Bicarbonate 72 72 130 3 332 
Calcium Dissolved 76 76 34 6.6 88 
Chloride 76 17 1.3 <1 5.1 
Fluoride 51 35 0.083 0.05 0.2 
Total Hardness as CaCO3 69 67 130 24 317 
Magnesium Dissolved 76 72 9.9 1.9 63 
Potassium Dissolved 69 20 1.8 <0.1 <5 
Sodium Dissolved 76 39 2.3 0.7 7.3 
Sulfate 76 50 4 1 81 
Total Ammonia (NH3+NH4 as N) 77 9 0.081 <0.01 0.31 
Nitrate + Nitrite as N 78 27 0.11 <0.01 1 
Orthophosphate as P 63 0 0.047 <0.01 <0.05 
Phosphorus Total 77 13 0.096 <0.01 <0.44 
Total Kjeldahl Nitrogen as N 77 12 0.23 <0.01 2 
Aluminum Dissolved 40 0 <0.075 <0.05 <0.1 
Aluminum TRC 17 11 0.041 <0.001 0.1 
Antimony Dissolved 34 0 <0.003 <0.003 <0.003 
Antimony TRC 21 0 <0.004 <0.003 <0.01 
Arsenic Dissolved 47 1 0.0017 <0.001 0.004 
Arsenic TRC 30 4 0.0016 <0.001 <0.003 
Barium Dissolved 34 34 0.03 0.012 0.046 
Barium TRC 14 11 0.039 0.015 0.065 
Beryllium Dissolved 40 1 0.0014 <0.0005 <0.005 
Beryllium TRC 11 0 <0.0005 <0.0005 <0.0005 
Cadmium Dissolved 47 6 0.00014 <0.0001 0.0007 
Cadmium TRC 30 8 0.00019 <0.0001 0.00094 
Chromium Dissolved 40 0 <0.0083 <0.005 <0.01 
Chromium TRC 14 1 0.014 <0.01 <0.03 
Copper Dissolved 43 14 0.0061 <0.001 0.044 
Copper TRC 30 13 0.0055 <0.001 0.035 
Iron Dissolved 47 12 0.049 0.002 0.13 
Iron TRC 17 11 0.039 <0.002 0.19 
Lead Dissolved 47 6 0.0021 <0.001 0.006 
Lead TRC 30 5 0.0016 <0.001 <0.003 
Mercury Dissolved 47 0 0.00034 <0.0002 <0.0006 
Mercury TRC 24 0 0.00048 <0.0002 <0.0006 
Manganese Dissolved 47 5 0.0084 <0.005 0.018 
Manganese TRC 30 2 0.0093 <0.008 0.016 
Nickel Dissolved 44 0 0.014 <0.01 <0.02 
Nickel TRC 11 0 0.01 <0.01 <0.01 
Selenium Dissolved 14 1 0.01 <0.001 0.11 
Selenium TRC 10 0 0.0019 <0.001 <0.004 
Silver Dissolved 47 1 0.001 <0.0002 <0.003 
Silver TRC 30 1 0.0011 <0.0002 <0.003 
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Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
Thallium Dissolved 40 0 <0.0031 <0.001 <0.01 
Thallium TRC 11 3 0.0017 <0.001 0.003 
Zinc Dissolved 47 14 0.06 <0.001 1.5 
Zinc TRC 30 13 0.03 <0.001 0.35 
Notes: Data summarized from sampling locations SP-10, SP-10A, SP-10B, SP-11, SP-12, SP-13, SP-14, SP-20, SP-20A, SP-
21, SP-22, SP-23, SP-25, and SP-28. 
Data collected 1985, 1986, 1988-2000, 2006, and 2012. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = standard pH units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-29. Spring Specific Conductance and Total Dissolved Solids Concentrations. 

Spring ID Sample Date 

Field Specific 
Conductance 
(µmhos/cm) 

Lab Specific 
Conductance 
(µmhos/cm) 

Total Dissolved 
Solids (mg/L) 

SP-1 6/12/85 - 85 - 

SP-2 
8/8/85 - 71 62 
9/1/15 29 - - 

8/22/16 68 33 33 

SP-3 
8/13/12 28 - 40 
9/1/15 26 - - 

8/22/16 29 33 33 

SP-4 

6/17/93 17 20 19 
8/24/93 - 42 32 
9/19/95 38 34 22 
8/19/96 31.7 31 27 
9/2/97 36 33 26 

8/31/98 47 35 28 
8/30/99 453 31 43 
8/13/12 32 - 36 
9/1/15 36 - - 

8/25/16 8 39 25 

SP-5 8/15/12 47 - 48 
9/1/15 56 - - 

SP-8 8/23/16 15 25 23 
SP-10 8/15/12 361 - 212 

SP-10A 8/14/12 335 - - 
SP-10B 8/14/12 339 - - 

SP-12 
8/9/85 - 115 88 

8/20/86 - 270 168 
4/26/90 - 209 126 

SP-13 8/29/90 - 350 458 
8/15/12 433 - 232 

SP-14 

8/9/85 - 269 189 
8/25/88 - 170 96 
10/5/89 - 173 109 
8/29/90 - 155 91 
8/29/91 - 150 <102 
11/4/92 - 185 120 

10/20/93 - 165 92 
11/11/94 - 176 121 
9/21/95 158 162 100 
8/20/96 147 161 299 
9/3/97 147 154 101 
9/1/98 141 156 104 

8/31/99 158 154 109 
11/2/00 203 168 143 
8/15/12 166.7 - 97 

SP-17 8/15/12 15 - 28 
9/1/15 17 - - 

SP-18 8/26/12 115 - 64 
9/1/15 62 - - 
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Spring ID Sample Date 

Field Specific 
Conductance 
(µmhos/cm) 

Lab Specific 
Conductance 
(µmhos/cm) 

Total Dissolved 
Solids (mg/L) 

SP-19 

6/17/93 27 21 13 
9/19/95 37 35 30 
8/19/96 35.5 35 35 
9/2/97 35 34 17 
9/1/98 38 35 36 
9/1/99 45 31 41 

SP-20 

8/27/88 - 188 113 
8/29/90 - 505 204 
8/29/91 - <179 117 

10/21/92 - 198 117 
11/4/92 - 205 137 

11/10/94 - 209 134 
9/21/95 171 189 119 
9/3/97 170 171 105 
9/1/98 182 183 116 

8/31/99 193 188 133 
11/2/00 198 203 134 

SP-20A 

8/27/88 - 202 126 
9/1/98 165 192 126 

8/31/99 200 199 136 
11/2/00 201 216 152 
8/15/12 189.8 - 117 

SP-21 

8/27/88 - 212 126 
8/29/90 - 220 127 
10/9/91 - 220 130 

10/21/93 - 218 129 
11/10/94 - 232 147 
9/21/95 194 212 - 
8/20/96 182 188 114 
9/4/97 162 179 111 
9/1/98 179 195 126 

8/31/99 205 196 140 
11/2/00 258 216 160 
8/16/12 191.8 - 119 

SP-22 

8/25/88 - 280 156 
8/29/90 - 270 153 
8/29/91 - <250 <156 
11/4/92 - 300 182 
8/20/96 242 244 159 
9/1/98 234 259 155 
9/1/99 257 260 180 

11/2/00 260 274 201 
8/15/12 282 - 164 
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Spring ID Sample Date 

Field Specific 
Conductance 
(µmhos/cm) 

Lab Specific 
Conductance 
(µmhos/cm) 

Total Dissolved 
Solids (mg/L) 

SP-23 

8/26/88 - 300 174 
8/29/90 - 288 156 
8/29/91 - <260 161 
11/4/92 - 340 211 

10/21/93 - 317 184 
11/10/94 - 346 213 
9/21/95 274 296 170 
8/20/96 243 258 150 
9/3/97 249 261 163 
9/1/98 267 282 169 

8/31/99 292 293 193 
11/2/00 288 305 206 
8/13/12 248 - 177 

SP-25 8/29/90 - 505 283 
8/29/91 - 463 297 

SP-28 

9/4/97 80 83 32 
9/1/98 76 80 74 

8/31/99 81 74 104 
11/2/00 89 67 73 

SP-40 6/13/12 - - 22 

SP-41 8/14/12 17.2 - 24 
9/2/15 281 - - 

SP-42 
8/23/05 - 14 <10 
8/14/12 12 - 29 
9/2/15 20 - - 

SP-43 
8/23/05 - 14 <10 
8/14/12 12 - 26 
9/2/15 24 - - 

SP‐45 9/4/15 5 - - 

SP-46 
8/14/12 9 - 24 
8/24/16 14 20 15 
9/4/15 11 - - 

SP-47 8/23/12 83 - - 
9/10/15 92 - - 

SP-48 8/23/12 86 - - 
9/10/15 98 - - 

SP‐60 9/2/15 19 - - 
SP‐61 9/3/15 11 - - 
SP‐62 9/3/15 10 - - 
SP‐63 9/11/15 12 - - 
SP‐64 9/11/15 12 - - 
SP‐66 9/10/15 178 - - 
SP‐67 9/1/15 163 - - 
SP‐68 9/11/15 265 - - 
SP‐69 9/11/15 262 - - 
SP‐70 9/11/15 337 - - 
SP‐71 9/1/15 64 - - 
SP‐75 9/11/15 227 - - 
SP‐76 9/11/15 289 - - 
SP‐77 9/2/15 281 - - 

- = not measured 
    < = not detected above the laboratory detection limit 

  Source: Hydrometrics 2016. 
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Table 3-30. Groundwater Quality at Proposed Paste Tailings Facility Site – Lacustrine Wells. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 23 23 7.8 6.9 8.6 
Specific Conductivity (µmhos/cm) 23 23 540 236 705 
Total Alkalinity as CaCO3 27 27 750 130 11850 
Total Dissolved Solids 27 27 310 19 464 
Total Suspended Solids 18 18 25000 37 300360 
Bicarbonate 27 27 910 160 14457 
Calcium Dissolved 28 28 69 29 103 
Chloride 27 4 1.2 <1 2.5 
Fluoride 26 15 0.16 0.087 0.48 
Total Hardness as CaCO3 23 23 280 114 433 
Magnesium Dissolved 28 28 26 8 50 
Potassium Dissolved 28 27 5.9 1 65 
Sodium Dissolved 28 28 5 2 11 
Sulfate 27 23 7.3 2 26 
Total Ammonia (NH3+NH4 as N) 26 17 0.39 <0.02 3.9 
Nitrate + Nitrite as N 26 7 0.26 <0.01 <3.3 
Orthophosphate as P 23 9 0.063 <0.01 0.29 
Phosphorus Total 27 24 1.2 0.02 11 
Total Kjeldahl Nitrogen as N 21 14 0.98 <0.01 7.5 
Aluminum Dissolved 26 9 0.34 <0.005 6.56 
Antimony Dissolved 29 0 0.0056 <0.001 <0.01 
Arsenic Dissolved 27 22 0.012 0.001 0.03 
Barium Dissolved 29 28 0.36 <0.06 0.75 
Beryllium Dissolved 17 0 0.00082 <0.0005 <0.001 
Cadmium Dissolved 27 20 0.00074 <0.00008 0.003 
Chromium Dissolved 24 0 0.018 <0.001 <0.033 
Copper Dissolved 27 13 0.0037 <0.001 0.04 
Iron Dissolved 26 22 0.38 <0.005 4.07 
Lead Dissolved 27 6 0.0015 <0.0005 0.006 
Mercury Dissolved 26 1 0.00027 <0.00001 0.0006 
Manganese Dissolved 27 27 0.49 0.013 1.2 
Nickel Dissolved 12 0 0.012 <0.01 <0.02 
Selenium Dissolved 23 3 0.0032 <0.001 0.014 
Silver Dissolved 27 1 0.00046 <0.0002 <0.003 
Thallium Dissolved 14 0 0.00057 <0.0002 <0.003 
Zinc Dissolved 27 12 0.021 <0.001 0.15 
Notes: Data summarized from sampling locations MW-84-4, MW-84-8, MW-84-11, MW-84-13, MW-85-22, and MW-85-23. 
Data collected 1985-1988, 1993, 1995, 1997-1999, 2009, and 2012. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-31. Groundwater Quality at Alternative V Tailings Facility Site – Sand and Gravel Wells. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 26 26 7.9 7 8.8 
Specific Conductivity (µmhos/cm) 26 26 410 45 700 
Total Alkalinity as CaCO3 29 29 280 62 1960 
Total Dissolved Solids 29 29 240 110 371 
Total Suspended Solids 23 23 8200 9.6 55948 
Bicarbonate 29 29 310 62 1960 
Calcium Dissolved 28 28 39 10 57 
Chloride 28 11 1.2 0.88 5 
Fluoride 28 21 0.12 0.055 0.3 
Total Hardness as CaCO3 26 26 210 75 347 
Magnesium Dissolved 28 28 29 6 51 
Potassium Dissolved 28 19 2.6 <1 5.3 
Sodium Dissolved 28 27 9.6 2 68 
Sulfate 25 23 8.1 <1 23 
Total Ammonia (NH3+NH4 as N) 28 9 0.14 <0.01 1.2 
Nitrate + Nitrite as N 28 15 0.19 0.01 <3.8 
Orthophosphate as P 25 5 0.075 <0.01 0.32 
Phosphorus Total 28 13 0.9 0.009 15 
Total Kjeldahl Nitrogen as N 25 10 0.61 <0.01 8.8 
Aluminum Dissolved 28 7 0.05 <0.005 0.16 
Antimony Dissolved 31 0 0.0042 <0.001 <0.01 
Arsenic Dissolved 28 12 0.002 <0.001 0.005 
Barium Dissolved 31 31 0.15 0.051 0.32 
Beryllium Dissolved 25 0 0.00066 <0.0005 <0.001 
Cadmium Dissolved 28 12 0.00051 <0.00008 0.0035 
Chromium Dissolved 28 0 0.013 <0.001 <0.033 
Copper Dissolved 28 5 0.0015 <0.001 0.01 
Iron Dissolved 28 15 0.067 <0.005 0.25 
Lead Dissolved 28 3 0.0015 <0.0005 <0.003 
Mercury Dissolved 28 0 0.00022 <0.00001 <0.0005 
Manganese Dissolved 28 16 0.2 <0.005 1.1 
Nickel Dissolved 22 0 0.012 <0.01 <0.02 
Selenium Dissolved 18 1 0.0022 <0.001 0.006 
Silver Dissolved 28 0 0.00046 <0.0002 <0.003 
Thallium Dissolved 22 0 0.0011 <0.0002 <0.003 
Zinc Dissolved 28 9 0.024 <0.001 0.15 
Notes: Data summarized from sampling locations MW-84-7, MW-85-17, MW-85-18, and MW-85-19. 
Data collected 1985, 1986, 1993-1999, 2006, 2009, and 2012. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = Standard pH Units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-32. Groundwater Quality at and near Alternative V Mill Site. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 8 8 7.2 6.3 7.9 
Specific Conductivity (µmhos/cm) 8 8 56 28 72 
Total Alkalinity as CaCO3 9 9 27 10 42 
Total Dissolved Solids 9 8 38 10 69 
Total Suspended Solids 8 5 42 <1 276 
Bicarbonate 9 9 30 10 51 
Calcium Dissolved 9 9 6.4 2.9 9 
Chloride 9 1 1.1 <1 <2 
Fluoride 8 2 0.071 0.04 <0.13 
Total Hardness as CaCO3 8 8 25 12 36 
Magnesium Dissolved 9 9 2.5 1.1 4 
Potassium Dissolved 9 3 1.8 0.3 <5 
Sodium Dissolved 9 4 1.8 1 3 
Sulfate 9 2 2.2 <1 4 
Total Ammonia (NH3+NH4 as N) 9 0 0.057 <0.01 <0.1 
Nitrate + Nitrite as N 9 6 0.05 <0.01 0.098 
Orthophosphate as P 8 1 0.039 0.003 <0.05 
Phosphorus Total 9 2 0.12 <0.01 <0.29 
Total Kjeldahl Nitrogen as N 9 3 0.15 <0.05 <0.5 
Aluminum Dissolved 8 2 0.055 0.007 0.1 
Antimony Dissolved 9 0 0.0046 <0.003 <0.01 
Arsenic Dissolved 9 1 0.0016 <0.001 <0.003 
Barium Dissolved 9 5 0.017 <0.01 <0.06 
Beryllium Dissolved 7 0 0.00064 <0.0005 <0.001 
Cadmium Dissolved 9 3 0.00078 <0.00008 0.0037 
Chromium Dissolved 8 0 0.012 <0.005 <0.033 
Copper Dissolved 9 0 0.0013 <0.001 <0.004 
Iron Dissolved 8 2 0.048 0.018 <0.1 
Lead Dissolved 9 0 0.0015 <0.0005 <0.003 
Mercury Dissolved 8 0 0.00021 <0.00001 <0.0005 
Manganese Dissolved 9 2 0.01 <0.005 0.031 
Nickel Dissolved 6 0 0.013 <0.01 <0.02 
Selenium Dissolved 5 0 0.0024 <0.001 <0.005 
Silver Dissolved 9 0 0.00063 <0.0002 <0.003 
Thallium Dissolved 6 0 0.0012 <0.0002 <0.003 
Zinc Dissolved 9 3 0.013 0.005 <0.02 
Notes: Data summarized from sampling locations MW-85-16 and MW-86-24. 
Data collected 1985, 1986, 1988, 1993, 1995-1999, and 2012. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = standard pH units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-33. Groundwater Quality in the Argillite Bedrock at and near the Proposed Paste Tailings 
Facility Site. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 18 18 7.9 7.4 8.5 
Specific Conductivity (µmhos/cm) 14 14 528 263 829 
Total Alkalinity as CaCO3 22 22 295 133 600 
Total Dissolved Solids 22 22 281 140 519 
      
Bicarbonate 21 21 345 145 740 
Calcium Dissolved 23 23 57 14 141 
Chloride 22 1 <1 <1 1.6 
Fluoride 19 5 0.1 <0.05 0.2 
Total Hardness as CaCO3 18 18 280 74 549 
Magnesium Dissolved 22 22 33 20 48 
Potassium Dissolved 22 12 1.7 0.7 <5 
Sodium Dissolved 23 19 4.7 1 25 
Sulfate 22 22 9.1 3 40 
Total Ammonia (NH3+NH4 as N) 21 2 0.078 <0.02 0.3 
Nitrate + Nitrite as N 22 14 0.32 <0.01 5.4 
Orthophosphate as P 18 3 0.054 <0.01 0.39 
Phosphorus Total 21 11 0.077 <0.005 0.364 
Total Kjeldahl Nitrogen as N 16 6 0.24 <0.02 <0.58 
Aluminum Dissolved 20 5 0.038 <0.005 0.11 
Antimony Dissolved 24 1 0.0041 <0.001 0.01 
Arsenic Dissolved 23 15 0.0034 <0.001 0.019 
Barium Dissolved 23 22 0.18 <0.06 0.38 
Beryllium Dissolved 18 0 0.00078 <0.0005 <0.001 
Cadmium Dissolved 23 11 0.00040 <0.00008 0.0026 
Chromium Dissolved 19 0 0.013 <0.001 <0.03 
Copper Dissolved 23 7 0.0017 <0.001 0.008 
Iron Dissolved 20 4 0.047 <0.005 0.1 
Lead Dissolved 22 2 0.0012 <0.0005 <0.003 
Mercury Dissolved 21 1 0.00021 <0.00001 <0.0006 
Manganese Dissolved 23 13 0.043 <0.005 0.65 
Nickel Dissolved 14 0 <0.011 <0.01 <0.02 
Selenium Dissolved 16 3 0.0033 <0.001 0.019 
Silver Dissolved 23 2 0.0007 <0.0002 <0.003 
Thallium Dissolved 15 0 0.00065 <0.0002 <0.003 
Zinc Dissolved 23 8 0.044 0.005 0.25 
Notes: Data summarized from sampling locations MW-84-12, MW-86-25, MW-86-27, MW-06-30 (MW06-2), and MW-06-
31 (MW06-3). 
Data collected 1985-1988, 1993, 1995, 1997-1999, 2006, 2009, 2012, and 2015. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = standard pH units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 
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Table 3-34. Water Quality Data Collected from Domestic Supply Wells near Montana Highway 200 
and the Study Area. 

Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
pH (s.u.) 50 50 8.0 7.1 8.7 
Specific Conductivity (µmhos/cm) 50 49 390 0 559 
Total Alkalinity as CaCO3 45 45 200 55 349 
Total Dissolved Solids 50 50 540 42 15572 
Total Suspended Solids 46 22 2.2 <1 10 
Bicarbonate 46 46 220 52 426 
Calcium Dissolved 49 49 39 13 68 
Chloride 49 23 1.4 <1 3.3 
Fluoride 34 32 0.25 0.051 0.74 
Total Hardness as CaCO3 45 45 170 58 347 
Magnesium Dissolved 49 47 19 3.9 77 
Potassium Dissolved 45 16 2 <0.1 5.8 
Sodium Dissolved 49 46 25 <1.5 52 
Sulfate 49 42 11 1 28 
Total Ammonia (NH3+NH4 as N) 50 26 0.11 <0.05 0.66 
Nitrate + Nitrite as N 50 7 0.068 <0.05 0.47 
Orthophosphate as P 45 1 0.046 <0.005 <0.05 
Phosphorus Total 48 8 0.11 <0.01 0.78 
Total Kjeldahl Nitrogen as N 50 19 0.38 <0.05 4.7 
Aluminum Dissolved 36 5 0.066 <0.001 0.13 
Aluminum TRC 2 2 0.15 0.12 0.18 
Antimony Dissolved 30 0 0.0032 <0.003 <0.01 
Antimony TRC 2 0 0.003 <0.003 <0.003 
Arsenic Dissolved 43 24 0.0022 <0.001 0.005 
Arsenic TRC 8 2 0.0021 0.001 0.003 
Barium Dissolved 30 30 0.13 0.02 0.17 
Barium TRC 2 2 0.12 0.1 0.13 
Beryllium Dissolved 32 0 0.0011 <0.0005 <0.005 
Beryllium TRC 1 0 0.0005 <0.0005 <0.0005 
Cadmium Dissolved 43 4 0.00014 <0.0001 0.0007 
Cadmium TRC 8 2 0.00013 <0.0001 0.0002 
Chromium Dissolved 33 0 0.0093 <0.005 <0.033 
Chromium TRC 2 0 0.01 <0.01 <0.01 
Copper Dissolved 40 6 0.0015 <0.001 0.012 
Copper TRC 8 6 0.015 <0.001 0.092 
Iron Dissolved 40 31 0.29 0.013 1.2 
Iron TRC 6 4 0.27 <0.03 0.9 
Lead Dissolved 43 3 0.0019 <0.001 0.007 
Lead TRC 8 2 0.18 <0.001 1.4 
Mercury Dissolved 39 0 0.00034 <0.0002 <0.0006 
Mercury TRC 6 0 0.00052 <0.0002 <0.0006 
Manganese Dissolved 43 35 0.17 <0.005 0.34 
Manganese TRC 8 6 0.088 <0.01 0.25 
Nickel Dissolved 35 0 0.013 <0.01 <0.02 
Nickel TRC 2 0 0.01 <0.01 <0.01 
Selenium Dissolved 10 0 0.0023 <0.001 <0.005 
Selenium TRC 5 0 0.001 <0.001 <0.001 
Silver Dissolved 43 0 0.00084 <0.0002 <0.003 
Silver TRC 8 0 0.0018 <0.0002 <0.003 
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Parameter Number of 
Samples 

Number of 
Detections Mean Minimum 

Value 
Maximum 

Value 
Thallium Dissolved 32 0 0.0025 <0.001 <0.01 
Thallium TRC 2 0 0.001 <0.001 <0.001 
Zinc Dissolved 43 39 0.15 <0.001 0.85 
Zinc TRC 8 8 0.089 0.02 0.29 
Notes: Data summarized from sampling locations PW-1, PW-2, PW-3, PW-4, PW-7, PW-8, PW-9, PW-12, PW-13, and PW-
14. 
Data collected 1985, 1988-2000, and 2005-2007. 
All units are in milligrams per liter (mg/L) unless otherwise indicated. 
s.u. = standard pH units; TRC = Total Recoverable Metals Analysis; < = value not detected below the reported detection limit. 
Values below the detection limit value were set equal to the detection limit to calculate mean values. 
Data limited to one sample result per analyte per day per unique sample identification number. For primary samples with 
associated field duplicate results, for two detected concentrations, the highest concentration was evaluated; where a detected 
concentration and a concentration that was below the detection limit was reported, the highest detected concentration was 
evaluated; and for two or more concentrations that were below the detection limit, the value with the lowest detection limit was 
evaluated. 
Source: Hydrometrics 2016. 

3.7.3 Groundwater Hydrology 

3.7.3.1 Mine Area 
Bedrock in the mine area consists of metamorphosed sediments known as the Belt Supergroup. The 
sediments were originally deposited as a series of muds, silts, and sands, which were subsequently 
metamorphosed to argillites, siltites, and quartzites, respectively. The primary porosity and permeability 
(intergranular porosity and permeability) of the bedrock is very low. The primary hydraulic conductivity 
may be as low as 10-11 cm/sec (2.8 x 10-8 ft/day) with the primary effective porosity approaching zero 
(Stober and Bucher 2000). All bedrock units are fractured and faulted to various degrees, depending on 
proximity to large fault structures and depth. Fractures and faults result in secondary hydraulic 
conductivity and secondary porosity values that are much higher than primary hydraulic conductivity 
values. Secondary hydraulic conductivity may range from 10-4 to 10-6 cm/sec (0.0028 to 0.28 ft/day) 
(Gurrieri 2001). Various estimates of the bulk hydraulic conductivity (which considers both the primary 
and secondary hydraulic conductivities) have been made (Gurrieri 2001; Klohn-Crippen 2005). 
Hydrometrics used a range of bulk permeabilities (10-6 to 10-9 cm/sec) in the three-dimensional numerical 
model (3D model) analysis of the mine area (Hydrometrics 2014c). 

The northwest-trending Rock Lake Fault bounds the eastern side of the mine area (Figure 3-2). The fault 
is a major structure with as much as 2,500 feet of vertical displacement (USGS 1981). Several other 
northwest-trending faults, such as the Copper Lake and Moran Faults, occur in the mine area (Figure 3-2). 
As is typical for mountainous areas, the regional potentiometric surface generally follows topography. 
Available data do not allow construction of a water level contour map. The data and observations from the 
proposed Montanore and Rock Creek mine sites suggest a water table exists within much of the mine 
area. Based on observations, springs and perennial portions of streams generally start at elevations of 
5,000 to 5,500 feet (USGS 1983a, 1983b; Wegner, pers. comm. 2006). Exploration boreholes that could 
be located and remained open to probing were reported as dry to depths of up to 500 feet (Hydrometrics 
2014c), indicating a regional potentiometric surface may exist at depths of 500 feet or greater below land 
surface in the higher topographic areas. 

The source of water to springs in the mine area is groundwater from either fractured bedrock or from 
unconsolidated deposits. Based on the conceptual model and the results of the numerical models 
described below, springs that overlie the ore body at elevations greater than about 5,000 to 5,500 feet are 
most likely associated with a shallow perched groundwater flow path in weathered bedrock, glacial or 
alluvial deposits, or shallow fractures or bedding planes. Springs located below an elevation of about 
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5,000 to 5,500 feet are likely the result of discharge from shallow weathered bedrock, deeper bedrock, 
and/or glacial/alluvial deposits. The ratio of deep and shallow groundwater issuing as springs probably 
varies between springs and may vary seasonally. The actual elevation of the bedrock water table likely 
varies from area to area and may be lower than the generalized elevation range of 5,000 to 5,500 feet. 

Thirty-six springs were identified in the mine area, primarily in the basin that contains Cliff and Copper 
lakes and on the northeast and southwest slopes of West Fork Rock Creek (Figure 3-8). The elevation and 
estimated and measured flow rates from these springs are provided in Table 3-35. These springs may 
represent a combination of shallow and deeper bedrock flow systems, but the source of water from each 
spring has not been identified. 

Table 3-35. Flows and Elevations for Identified Springs in the Mine Area. 

Spring ID Elevation (feet) Flow Rate (gpm) Date Range 
Measured Measurement Method 

SP-1 3,560 0-<1 1985-2015 Estimated 
SP-2 3,920 0.2-9 1985-2016 Measured 
SP-3 4,220 0.77-30 1985-2016 Estimated 
SP-4 4,340 0-38 1993-2016 Measured 
SP-5 3,790 1-15 1985-2015 Measured 
SP-6 3,630 0-20 1985-2015 Estimated 
SP-7 6,180 <1 No data Estimated 
SP-8 6,740 <1-3 1985-2016 Estimated 
SP-9 7,220 0 2012-2015 Estimated 

SP-17 4,600 <1-15 1985-2015 Estimated 
SP-18 4,460 1-2 2015 Estimated 
SP-19 3,810 0-5 1993-2015 Measured 
SP-41 6,100 20-30 2015 Estimated 
SP-42 5,960 0-<1 2005-2015 Estimated 
SP-43 6,100 0-5 2005-2015 Estimated 
SP-45 6,480 <1 2015 Estimated 
SP-46 6,900 <1 2015 Estimated 
SP-47 4,500 1-3 2012-2015 Estimated 
SP-48 4,600 5-10 2012-2015 Estimated 
SP-60 5,730 <1 2015 Estimated 
SP-61 5,640 <1 2015 Estimated 
SP-62 5,730 5‐20 2015 Estimated 
SP-63 3,890 1‐2 2015 Estimated 
SP-64 3,440 10‐20 2015 Estimated 
SP-66 4,450 2‐3 2015 Estimated 
SP-67 4,010 <1 2015 Estimated 
SP-68 3,310 1 2015 Estimated 
SP-69 3,450 1‐2 2015 Estimated 
SP-70 3,190 1‐2 2015 Estimated 
SP-71 3,730 10‐20 2015 Estimated 
SP-72 4,100 10‐20 2015 Estimated 
SP-73 4,520 <1 2015 Estimated 
SP-74 3,070 <1 2015 Estimated 
SP-75 3,170 <1 2015 Estimated 
SP-76 3,470 1 2015 Estimated 
SP-77 4,490 <1 2015 Estimated 
SP-78 6,100 No data -- -- 

EFBR-10* 5,400 13 2013 Measured 
gpm = gallons per minute.  
Date Range Measured – range of years over which observations were made. 
Estimated – professional judgment used to estimate flow. 
Source: Dames & Moore (1989) and updated by Hydrometrics (2016); and Johnson (pers. comm. 2013). 
* NewFields (2014). 
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3.7.3.1.1 Conceptual Hydrogeological Model of the Rock Creek Mine Area 
A conceptual hydrogeological model synthesizes available data and observations into a united set of 
concepts. With the conceptual model approach, the response of the hydrogeologic system to changes that 
may occur due to proposed mining activities can be qualitatively predicted or estimated. A conceptual 
model can be the basis for a numerical model that can integrate known hydrologic data to determine 
potential impacts on groundwater levels and groundwater contributions to surface water flow. The 
conceptual hydrogeological model for Rock Creek is based on the following key components: 

• Metasedimentary rocks in the mine area have very low primary permeability (hydraulic 
conductivity) 

• Fractures and other structures provide pathways for groundwater movement 
• Fractures or secondary permeability is greater than primary permeability 
• In general, fracture apertures decrease with depth resulting in decreasing permeability with 

depth (Snow 1968). 
Unfractured bedrock within the metasediments of the Belt Supergroup has minimal primary porosity and 
is relatively impermeable (very low primary permeability). Therefore, groundwater flow in bedrock is 
primarily through interconnected fractures (secondary permeability). Fractures that are not well connected 
can store water, but would transmit little to no groundwater. If poorly connected fracture zones are 
intercepted by voids, water would initially drain from storage, but because they are not connected with 
other fractures that transmit water, the long-term water yield would be low. Geologic structure plays a 
significant role in groundwater flow in bedrock in the Cabinet Mountains. Faults can act as conduits for 
flow, barriers to flow, or both. The hydraulic characteristics of major structures, such as the Rock Lake 
Fault, have not been investigated. Some information concerning the hydraulic conductivity of these 
structures is available from Montanore’s Libby Adit, where discrete structures were flow tested. The data 
indicate the tested fractures intersected by the Libby Adit are relatively conductive and the unfractured 
rocks between fracture sets are not conductive (very low permeability). 

The source of all water (surface water and groundwater) in the Cabinet Mountains is precipitation that 
falls in the mountain range. No regional aquifers beneath the range derive their water from outside the 
range. Groundwater in the area is recharged by precipitation and snowmelt that infiltrates to the 
subsurface through unconsolidated colluvial, glacial, and alluvial deposits and through open fractures and 
joints in exposed bedrock and weathered bedrock. Due to the topographic relief, the occurrence of more 
permeable surficial geologic deposits, and the low overall hydraulic conductivity of the bedrock, a 
significant component of the recharge migrates laterally through more permeable shallow flow systems 
that discharge to adjacent drainages. A small percentage of the total annual precipitation percolates 
vertically to the deeper groundwater bedrock system. It is likely that the more fractured rock associated 
with the prominent northwest-trending regional fault zones provide preferential paths for groundwater 
recharge to the deeper bedrock. The Rock Creek and Montanore numerical models indicate that net 
infiltration in bedrock areas is probably about 2% to 4% of annual precipitation and about 10% or slightly 
higher in areas of surficial deposits. 

Recharge rates vary seasonally in response to snowmelt and wetter and drier periods. The seasonal nature 
of recharge would result in variable flow rates in the higher permeability shallow fracture systems and 
surficial materials. Flow in deeper fractures would be less affected by variable recharge. At elevations 
higher than about 5,000 to 5,500 feet, the surficial deposits are nonexistent or relatively thin and 
discontinuous, but they may store and discharge infiltrated precipitation over the course of a year. In 
typical or dry precipitation years, it is likely that all groundwater drains from the deposits by the end of 
the summer season. In wetter years, groundwater may not fully drain by the end of the summer season. 



Chapter 3  Water Quantity and Quality 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-97 

Two basic groundwater flow paths with different characteristics are present in the study area: a deep path 
and a shallow path. The two paths likely result from the contrast between the very low hydraulic 
conductivity of the deeper fractured bedrock and the higher hydraulic conductivity of the shallow 
weathered bedrock and surficial deposits, and the difference between the infiltration rates of the deeper 
bedrock and shallow surficial material. The shallow and deeper flow paths do not appear to be 
hydraulically connected via a saturated zone above an elevation of about 5,000 to 5,500 feet. 
Groundwater may leak at low rates from the shallow, more conductive deposits through vertically 
oriented unsaturated fractures/faults that extend downward into fractured bedrock and eventually enter the 
deep groundwater flow path. 

As previously described, the observation that streams become perennial and bedrock springs occur 
consistently at an elevation of about 5,000 to 5,500 feet indicates that a potentiometric surface has 
developed within interconnected fractures and the potentiometric surface appears to intersect the ground 
surface at an elevation of about 5,000 to 5,500 feet (this elevation probably varies throughout the area, 
dependent on the local geology). The water table most likely slopes upward beneath areas above 5,500 
feet, subparallel to topography, and may be 500 or more feet deep beneath the highest areas in the range. 
Springs exist above and below the 5,000- to 5,500-foot elevation range. Those springs above this 
elevation range are part of the shallow flow path and those below this elevation range are connected to 
both flow systems. Below an elevation of between 5,000 and 5,500 feet are two distinct groundwater flow 
paths due to very different hydraulic conductivities, but the two flow paths are hydraulically connected. 
Shallow groundwater flows through shallow weathered and fractured bedrock and surficial material, 
where present, and deeper groundwater flows through fractures in unweathered bedrock. In general, the 
deep unweathered fractured bedrock has a much lower hydraulic conductivity than the shallow materials. 
Figure 3-10 provides a cross-sectional view of the mine area with a conceptualization of the regional 
water table and typical groundwater flow directions. 

Baseflow is defined as the volume of flow in a stream channel that is not derived from surface runoff, but 
rather from groundwater discharge into the channel. As described in Section 3.7.4.1, Relationship of 
Surface Water and Groundwater, streams in the area may be “at baseflow” for about 1 to 2 months 
between mid-July to early October; periods of baseflow may also occur from November through March. 
“At baseflow” refers to a period when the water in a stream channel is the result of only the baseflow 
component. Water from baseflow sources, such as bedrock, contributes to streams 365 days a year (, but 
during much of the year (as shown in Chart 3-19 in Section 3.7.4.1, Relationship of Surface Water and 
Groundwater), the dominant source of surface flow is from runoff and groundwater discharge from 
surficial deposits. 

Baseflow is maintained during the driest part of each year in the upper perennial reaches of each drainage 
by groundwater flowing from bedrock fractures. In the lower, flatter areas, groundwater flows from 
thicker surficial deposits to stream channels. In the flatter areas, groundwater flowing from surficial 
deposits accounts for a much higher contribution to baseflow than that from bedrock fractures in the 
upper reaches. During the year, the ratio of the contribution of shallow groundwater to deeper bedrock 
groundwater to any one stream varies. When higher than normal precipitation occurs in later 
summer/early fall and/or when residual snowpack continues to melt through late summer/early fall, 
streamflow in the study area would contain surface runoff in addition to baseflow. Without continuous 
flow measurements, it may not be possible to know whether streamflow is reduced to only the baseflow 
contribution in any given year. 

  



Data Source: Hydrometrics 2014c
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3.7.3.1.2 Numerical Groundwater Flow Model of the Rock Creek Mine Area 
On behalf of RCR, Hydrometrics prepared a 3D model of the proposed study area to assist in defining 
potential impacts on bedrock groundwater and surface water resources (Hydrometrics 2014c). A 
secondary, but important, objective was to evaluate and refine the hydrogeologic conceptual model of the 
area. The model uses FEFLOW, a 3D Finite Element groundwater model that is capable of simulating 
flow through variably saturated media. The model report provides a detailed description of the model 
development, simulated scenarios, and the results. The report also discusses the limitations of the model, 
which are primarily due to the currently available data. The 3D model did not include shallow 
groundwater or surface flow in creeks in the simulation, other than baseflow resulting from bedrock 
groundwater discharge to the creeks, because mine inflow would only be from the bedrock groundwater 
system. 

The major objectives of the model were to: 

• Estimate and evaluate bedrock groundwater inflow rates to the mine workings 
• Assess possible drawdown effects due to mine dewatering 
• Evaluate potential baseflow reductions on streams and depletion effects on wilderness lakes 

due to mine dewatering of bedrock groundwater 
• Assess timing for post-mining recovery 
• Evaluate post-mining groundwater conditions after mine flooding 
• Assess possible mine plugging scenarios 

 
The 3D model results are discussed in Chapter 4. In general, the 3D model confirmed the working 
conceptual model described in this section, but some uncertainty remains, primarily because site-specific 
data were unavailable. These uncertainties are discussed in Chapter 4. To provide a more detailed 
simulation of the relationship between Cliff Lake and the regional potentiometric surface, Hydrometrics 
also prepared a vertical 2-dimensional numerical model (2D model) of the area around the lake. The 2D 
model was used to analyze the nature of the hydraulic relationship between Cliff Lake and the proposed 
mine. 

3.7.3.1.3 Evaluation Portal Pad 
During the Evaluation Phase, a portal pad would be constructed from waste rock placed on the existing 
surface, which is composed of very large talus on a relatively steep slope. The thickness of the talus is not 
known, but may be on the order of a few tens of feet thick at the toe and zero at the proposed portal 
(Parker, pers. comm. 2013a). Erickson (2012) reported that borehole RC-10 encountered 40 feet of 
boulders overlying bedrock. The nearest borehole (RC-14) did not encounter water in the talus. The talus 
overlies bedrock, which is exposed at the surface and along the nearby unnamed drainage. The unnamed 
drainage appears to have developed in bedrock with random colluvium and large rocks (Parker, pers. 
comm. 2013a). The drainage does not have any alluvium along this reach. Springs or seeps have not been 
identified in the vicinity of the portal pad, but two springs were identified in the same drainage more than 
2,000 feet downstream from the proposed pad (SP-4 and SP-19, Figure 3-8; Table 3-35). 

Because the permeability of talus is likely very high, the talus is unlikely to have a saturated zone, except 
possibly during periods of high infiltration resulting from snowmelt or large precipitation events. Any 
groundwater in the talus probably responds quickly to precipitation events and drains quickly after such 
an event, as observed by Hydrometrics in other nearby drainages (Parker, pers. comm. 2013a). Because of 
the underlying low permeability bedrock and the lack of alluvium in the unnamed drainage, most of the 
water that infiltrates the talus flows toward the unnamed drainage as surface water. 
 



Chapter 3  Water Quantity and Quality 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-100 

3.7.3.2 Paste Tailings Facility and Infiltration Pond Sites 
The infiltration pond site is a 1-acre site within the tailings facility site and has the same general 
groundwater characteristics. Most of the proposed paste tailings facility site is underlain by up to 85 feet 
of lacustrine silty clay with occasional sandy silt and sand interbeds (Dames & Moore 1989). Some of the 
interbedded sand layers are up to 15 feet thick. A basal sand and gravel layer, up to 25 feet thick, underlies 
the lacustrine deposit (Figure 3-11). Geologic cross-sections constructed from the borehole/well logs 
indicate the basal sand and gravel are continuous and appear to have been deposited on a preexisting 
topography developed on the bedrock (Figure 3-11). The depth to bedrock varies from surface exposures 
of bedrock along the western and central portions of the facility (Figure 3-12) to nearly 100 feet in some 
areas. 

The surficial deposits overlie argillite, quartzite, and dolomitic limestone of the Wallace Formation. A 
groundwater table occurs in the surficial deposits in response to infiltration of precipitation and 
potentially upward vertical flow from the underlying bedrock (based on the site conceptual model and 
results of the 3D model). Groundwater level data collected from numerous monitoring wells indicate 
groundwater flows generally southwesterly (toward the Clark Fork River) and southerly toward Rock 
Creek (Figure 3-12). Figure 3-12 indicates the depth to groundwater is about 25 feet bgs. The actual depth 
to groundwater ranges from 2 to 35 feet bgs and fluctuates seasonally up to about 8 feet, with the highest 
levels occurring in the spring followed by lower levels during late fall/early winter. 

The rate of groundwater flow through the low permeability lacustrine deposit is relatively low, estimated 
to be about 0.2 feet per day based on the measured hydraulic conductivities and the hydraulic gradient 
(Dames & Moore 1989). The groundwater velocity within the basal sand and gravel is estimated to be 8.5 
feet per day due to the much higher hydraulic conductivity (Dames & Moore 1989). It is not known 
whether infiltration of precipitation moves vertically through the lacustrine deposits to the basal sand or 
moves horizontally within the lacustrine deposit via the shallow sand layers to discharge to other river 
terrace deposits and eventually to surface water, or some combination of the two flow paths. Groundwater 
in the basal sand may be from recharge near its highest extent near bedrock outcrops, where it is close to 
the surface, and to the north, where it may be exposed at the surface or in contact with other coarse-
grained deposits, such as talus. The water level data reported in the 1989 report are considered 
representative of current conditions because there have been no significant changes in site conditions or 
land use that would have altered hydrologic conditions in the study area. 

Numerous springs have been identified in the vicinity of the proposed paste tailings facility (Figure 3-8). 
The springs are located within the Miller Gulch, Rock Creek, and Clark Fork River drainages and 
discharge from various surficial materials. The elevation and estimated flow rates of springs in the paste 
tailings facility and mill site areas are provided in Table 3-36. 

3.7.3.3 Mill Site 
Two mill sites are analyzed in the SEIS in the upper West Fork Rock Creek for Alternatives II and III and 
at the confluence of the west and east forks of Rock Creek for Alternatives IV and V (Figure 2-21, Figure 
2-22, and Figure 2-23). 

  





 



Figure 3-12.  Paste Tailings Facility Groundwater Elevations
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Table 3-36. Flows and Elevations for Identified Springs in the Paste Tailings Facility Area and Mill 
Site. 

Spring ID Elevation (feet) Flow Rate (gpm) Date Range 
Measured Measurement Method 

SP-10 2,480 1-2 1985-2012 Estimated 
SP-11 2,460 0 1993-2012 Estimated 
SP-12 2,390 0-13 1985-2012 Measured 
SP-13 2,440 2-10 1990-2012 Measured 
SP-14 2,360 0-500 1985-1997 Estimated 
SP-15 2,510 0-50 1985-2015 Measured 
SP-16 2,670 No data -- -- 

SP-20A 2,220 0-6 1988-2007 Measured 
SP-20 2,220 0-11 1988-2007 Measured  
SP-21 2,260 0-25 1998-2007 Measured 
SP-22 2,220 0-15 1988-2007 Estimated 
SP-23 2,240 0-1 1988-2007 Measured 
SP-24 2,240 0 2012 Estimated 
SP-25 2,300 No data -- -- 
SP-28 2,330 0-150 1997-2000 Estimated 
SP-40 2,880 19.7 2012 Measured 

gpm = gallons per minute. 
Date Range Measured – range of years over which observations were made. 
Estimated – professional judgment used to estimate flow. 
Source: Dames & Moore (1989) and updated by Hydrometrics (2016), and Johnson (pers. comm. 2013). 
 
The mill site in Alternatives II and III is in the upper West Fork Rock Creek drainage. This site consists of 
up to 200 feet of unconsolidated valley fill, including alluvium, glacial moraine material, and colluvium. 
The surficial deposits overlie a steeply dipping argillite and quartzite bedrock. The average hydraulic 
conductivity of the unconsolidated material is estimated to be about 16 feet per day (5.6 x 10-3 cm/sec), 
which is typical for sand or sand and fine gravel material (Hydrometrics 1987). Baseline data indicate the 
hydraulic gradient is about 0.10 (southeast and south along the West Fork Rock Creek drainage). The 
groundwater velocity is estimated to be about 8 feet per day. Flow measurements and elevations for 
springs identified in the mill site area in Alternatives II and III are included in Table 3-36. 

The mill location in Alternatives IV and V is upstream from the confluence between the west and east 
forks of Rock Creek (Figure 2-2 and Figure 2-21). The mill site is located on surficial material, comprised 
mostly of alluvium and outwash gravels and cobbles that overlie the Wallace Formation. A monitoring 
well drilled south of the mill site near the East Fork Rock Creek (MW-86-24) encountered 91 feet of 
gravel and sand with cobbles. A second monitoring well (MW-85-16) about 2,000 feet downstream from 
the mill site encountered at least 65 feet of sand and gravel with cobbles and reported groundwater at 
about 30 feet bgs. 

One spring (SP-40) was identified in the vicinity of the Alternative V mill site (Figure 3-8). The 
groundwater source for SP-40 appears to be shallow perched water within the surficial material at this site 
(based on visual inspection of the spring). 

3.7.3.4 Climate Change 
Climate models considered in the KIPZ Climate Change Report (USFS 2010) are unanimous in 
projecting increasing average annual temperatures over the coming decades in the Pacific Northwest. The 
report (USFS 2010) indicated annual temperatures will increase 2.2°F by the 2020s and 3.5°F by the mid-
21st century, compared with the average for 1970 to 1999. Temperature increases are projected to occur 
during all seasons, with the greatest increases projected in summer. Beyond the mid-21st century, model 
projections diverged substantially, with increases in average annual temperature ranging from 5.9°F to 
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9.7°F in the Pacific Northwest by the end of the 21st century. Projected changes in Pacific Northwest 
precipitation are more variable among models, but generally suggest no substantial change in the average 
annual precipitation from the variability experienced during the 20th century. Given the variability in 
results among models, projections of precipitation are considered less certain than temperature 
projections. Most of the models project decreases in summer precipitation, increases in winter, and little 
change in the annual mean (USFS 2010). 

The Department of the Interior, Bureau of Reclamation issued three reports on climate change in 2011 
(Reclamation 2011a, 2011b, 2011c). One report (Reclamation 2011a) provided a region-specific summary 
of recent literature on the past and projected effects of climate change on hydrology and water resources 
and then summarized implications for key resources in the 17 western states. The report’s narratives were 
meant for potential use in environmental documents, such as EISs and BAs (Reclamation 2011a). 
Reclamation’s (2011a) synthesis reached conclusions similar to the KIPZ Climate Change Report (USFS 
2010). A second report (Reclamation 2011b) described Reclamation’s assessments that involved 
developing hydrologic projections associated with a large collection of global climate projections featured 
in the Intergovernmental Panel on Climate Change Fourth Assessment (Intergovernmental Panel on 
Climate Change 2007) and developed as part of the World Climate Research Program’s Coupled Model 
Intercomparison Project Phase 3 (CMIP3). CMIP3 projections are regarded as the best available 
information for describing future global climate possibilities (Reclamation 2011b). A third report 
(Reclamation 2011c) summarized Reclamation’s analysis in a report to the U.S. Congress. The following 
discussion is based on these reports, and focuses on the Pacific Northwest. Where available, this 
discussion includes projections for northern and eastern subbasins in which the Rock Creek Project study 
area occurs. Two of the cited reports (Reclamation 2011b, 2011c) describe the uncertainties associated 
with the projections in detail, such as uncertainties about future GHG emissions pathways and physical 
processes that affect climate. 

Air temperatures throughout the Columbia River Basin may increase steadily, with basin-average mean-
annual temperature predicted to increase by 6 to 7°F by the end of the 21st century (Chart 3-17). Variation 
in annual air temperatures also is projected to increase slightly through time. Increased air temperatures 
may increase water temperatures (Reclamation 2011c). Mean annual precipitation, averaged over the 
Columbia River Basin, is not expected to change significantly through the 21st century. Precipitation is 
projected to remain relatively static during the early 21st century and then slightly increase during the last 
half of the 21st century (Chart 3-17). Variation in annual precipitation also is projected to increase slightly 
through time (Reclamation 2011c). 
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Annual conditions represent spatially averaged results over the basin. Darker colored lines indicate the median-annual condition through time, 
sampled from 112 climate simulations, and then smoothed using a 5-year running average. Lighter-colored areas represent the time-series range 
of 10th to 90th percentile annual values from simulated 1950 through simulated 2099.  
Source: Bureau of Reclamation 2011c. 

Chart 3-17. Simulated Annual Climate Averaged over the Columbia River Basin. 
 
For the Columbia River Basin in general, warming is expected to diminish the accumulation of snow 
during the cool season (i.e., late autumn through spring) and the availability of snowmelt to sustain runoff 
during the warm season (i.e., late spring through early autumn). Increased rainfall in December through 
March is expected to increase runoff during those months. Decreased snowpack volume could result in 
decreased groundwater infiltration, decreased spring/summer runoff, increased rain-on-snow events, and 
ultimately decreased contribution to baseflow in streams (USFS 2010; Reclamation 2011c). 

Decreases in snowpack are expected to be more substantial in the portions of the basin where existing 
cool season temperatures are closer to freezing thresholds and more sensitive to projected warming. 
Runoff effects would vary by location, depending on baseline climate and the predicted temperature and 
precipitation changes (Reclamation 2011a). In the more northern subbasins, increases in precipitation, 
either as rainfall or snowfall, may offset the effects of decreased warm season runoff due to warming. The 
projected slight increase in precipitation in the last half of the 21st century may offset changes in 
baseflow in areas sufficiently cold to experience projected warming without loss of snowpack, such as the 
northern and higher elevation eastern portions of the basin (Reclamation 2011c). 

The U.S. Geological Survey climate change models (USGS 2014) provide predictions by season and 
month for Sanders County. The following predicted changes from present conditions to the mid-21st 
century are: 

• Increases in maximum and minimum air temperatures by several degrees during all seasons 
• Little change in precipitation during the fall months, a slight increase during the winter 

months, a greater (but still small) increase during the spring months, and a slight decrease in 
precipitation during the summer months 

• A decrease in snow water equivalent, the liquid water stored in the snowpack 
• An increase in runoff from November through April, with the largest increases occurring 

during January through March, and a decrease in runoff from May through October, with the 
largest decrease in June 

• An increase in soil water storage, the water stored in the soil column, during the winter 
months, and a decrease in soil water storage during the rest of the year. 
 

Climate change modeling conducted by Isaak et al. (2016a, 2016b) provides an indication of potential 
effects of climate change on study area streams. Based on modeling results available on the Forest 
Service’s NorWeST website (www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html), stream 
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temperatures in the study area are projected to increase by approximately 3.6°F in the next 60 years (Isaak 
et al. 2016a). Analysis and modeling based on the NorWeST data by Isaak et al. (2016b) projects an 
increase in stream temperatures of 0.72°F to 1.13°F in the Pacific Northwest in the next 60 years. 
Significant uncertainty exists in the timing of predicted future changes. 
 

3.7.4 Surface Water Hydrology 
Watersheds in and near the Rock Creek Project study area are shown on Figure 3-7. Rock Creek Project 
facilities would be in the Rock Creek and Miller Gulch watersheds, which are tributary to the Clark Fork 
River between Noxon and Cabinet Gorge reservoirs. The part of the ore body to be mined underlies 
tributaries to the West Fork Rock Creek, upper Chicago Creek, and Copper Gulch (within the CMW), 
which are tributaries to the Bull River, Copper Lake (within the CMW), South Basin Creek, a tributary to 
the East Fork Rock Creek, the upper East Fork Bull River watershed, and springs within the CMW 
(Figure 3-2). Streamflow and lake data reported in this section are considered representative of recent and 
current conditions because there have been no significant changes in site conditions or land use that 
would have altered hydrologic conditions in the study area 

The study area is sometimes subjected to strong warm-frontal storms between November and mid-April 
that bring heavy rain, warm temperatures, and strong winds. Large storm events have been recorded at the 
Bear Mountain SNOTEL site located near the Idaho-Montana border on the west side of the Cabinet 
Mountains from 1980 to 2016, and occurred most frequently in October through March (NRCS 2016). 
Depending on the storm intensity and soil and snowpack moisture conditions, these storms can produce 
very high streamflow. Rain-on-snow events occur every year on the west side of the Cabinet Mountains 
(Neesvig, pers. comm. 2010a). In early November 2006, the Bull River watershed received 18 inches of 
rain in 36 hours, which shifted the channel of the North Fork Bull River significantly and moved large 
boulders (Neesvig, pers. comm. 2010a). In addition to causing high streamflow, channel migration, and 
the movement of large materials within the stream channels, unusually high precipitation events can 
create hill slope instability. During such high flows, landslides can occur and stream channels may be 
altered by bank erosion, downcutting, and redistribution of sediment and LWD. Channel alterations 
caused by ice flows associated with these events occurred to most stream systems in the study area and 
resulted in streambed scouring. Figure 3-13 shows the stream habitat types within the study area, 
including information on stream morphology, stability, transport, and depositional reaches. 

3.7.4.1 Relationship of Surface Water and Groundwater 
As discussed in Section 3.7.3, Groundwater Hydrology, lakes and streams that exist above an elevation 
ranging between 5,000 and 5,500 feet within the study area are likely not connected hydraulically to 
deeper bedrock groundwater, but rather are supplied by surface runoff, snowmelt, and/or drainage from 
unconsolidated discontinuous surface deposits that store precipitation and snowmelt water. Streams 
located below 5,000 to 5,500 feet generally are perennial, supplied by surface runoff, shallow 
groundwater, and groundwater from deeper bedrock fractures that intersect the ground surface. Few 
streamflow measurements have been collected from the upper reaches of the study area streams draining 
the CMW. It is likely that during non-baseflow periods, streamflow is probably much greater than during 
the baseflow period, but actual flow rates are unknown. A review was completed of the hydrographs from 
three perennial stream locations (Granite Creek and Flower Creek near Libby, Montana and Boulder 
Creek near Leonia, Idaho) where 22 to 50 years of continuously recorded annual flow data exist (ERO 
2009). Based on these three streams, which are analogous to streams in the lower reaches of the Rock 
Creek analysis study area, it appears that perennial streams in the area with a baseflow component may 
flow at baseflow for about 1 to 2 months sometime between mid-July and early October. The stream 
hydrographs indicate that periods of baseflow also may occur from November through March. Some 
sections of these streams flow intermittently during some parts of the year due to the loss of surface flows 
into the underlying alluvium. Chart 3-18 and Chart 3-19 conceptually portray the relationship of the 
various components of streamflow in watersheds in the study area. 
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Figure 3-13.  General Stream Reach Types in the Rock Creek Project Study Area

General Reach Type Fisheries 
Use 

Reach Description Rosgen 
Morphology Type 

Color Code 
 

Source Reach None or 
low 

Steep to very steep, deeply entrenched, high 
debris transport, very stable if  bedrock or 
boulder dominated, rapids and waterfalls 
common 

A, A+        

Stable Transport 
Reach 

High Moderate relief, moderate entrenchment, riffle, 
step/pool morphology with stable banks 

B, E      

Stable Depositional/ 
Transport Reach 

High Slightly entrenched, low gradient, meandering 
riffle/pool morphology in well-defined 
floodplains with stable banks 

C  
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Chart 3-18. Typical Relationship of Various Components of Annual Streamflow in Study Area 
Watersheds. 
 

 
Chart 3-19. Typical Relationship of Various Components of Streamflow during Low-Flow Periods 
in Study Area Watersheds. 
 

3.7.4.2 7Q2 and 7Q10 Flows 
The 7Q10 flow is defined as the lowest streamflow averaged over 7 consecutive days that occurs, on 
average, once every 10 years. The 7Q10 flow has a 10% probability of occurring in any given year (10-
year recurrence interval) and is commonly used when setting MPDES permit effluent limits and 
determining compliance with nondegradation criteria. The 7Q2 flow is the lowest streamflow averaged 
over 7 consecutive days that occurs, on average, once every 2 years. The 7Q2 flow has a 50% probability 
of being exceeded in any one year (2-year recurrence interval). DEQ used 7Q10 flows of 0 cfs as the 
critical streamflow in MPDES permit MT0030287 for Outfalls 003, 004, 006, and 007 (DEQ 2015b). 
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during dry year; not affected by mine dewatering
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7Q10 and 7Q2 flows were estimated for the Montanore Project Joint FEIS at two locations on the East Fork 
Rock Creek, at the mouth of Rock Creek, and at three locations on the East Fork Bull River that are in the 
Rock Creek Project study area. The estimated flows are provided in Table 3-37. 

Table 3-37. Estimated 7Q10 and 7Q2 Flows for Study Area Streams. 

Stream Location 
Low 

Estimate 
7Q10 (cfs) 

Estimated 
7Q10 (cfs) 

High 
Estimate 
7Q10 (cfs) 

Low 
Estimate 
7Q2 (cfs) 

Estimated 
7Q2 (cfs) 

High 
Estimate 
7Q2 (cfs) 

East Fork Rock Creek at CMW 
boundary 0.27 0.57 1.2 0.52 0.92 1.7 

East Fork Rock Creek ~1 mile 
upstream of confluence with 
West Fork Rock Creek 

2.67 5.70 12.1 4.92 8.80 15.7 

Unnamed tributaries to West 
Fork Rock Creek (Evaluation 
Adit Outfalls 006 and 007) 

 0     

Rock Creek below confluence of 
East and West Forks (Mill Site 
Outfall 004) 

 0     

Rock Creek at mouth 4.13 8.80 18.7 7.56 13.5 24.2 
Upper East Fork Bull River 
below confluence with Isabella 
Creek 

1.37 2.93 6.24 2.56 4.57 8.18 

East Fork Bull River at CMW 
boundary 1.74 3.71 7.90 3.23 5.77 10.33 

East Fork Bull River at mouth 3.74 7.97 17.0 6.86 12.3 22.0 
Unnamed tributary to Miller 
Gulch (Tailings Facility Outfall 
003) 

 0     

Source: DEQ 2015b; USFS and DEQ 2015. 
 

3.7.4.3 Rock Creek, West Fork Rock Creek, and East Fork Rock Creek 
The Rock Creek watershed encompasses about 33 square miles and is characterized by steep, deeply 
incised valleys and high mountain peaks with a maximum elevation of more than 7,700 feet. Seventy-two 
percent of the drainage is heavily forested. A significant portion of the remaining area was previously 
logged. Rock Creek flows typically peak in early to mid-May. Except for the active floodplain of 
mainstem Rock Creek, Rock Creek and its tributary channels are fairly stable, but some areas of bank 
erosion are sources of sediment to the stream (Salmon Environmental Services 2012). 

The West Fork Rock Creek is a perennial stream with a drainage area of about 6 square miles. During 
some years, portions of the West Fork are dry during late summer/early fall and/or during the winter. The 
upper West Fork is a high-gradient stream incised in a steeply sided bedrock canyon, and has several 
tributaries. The unnamed tributary to the West Fork Rock Creek (EP-1, Figure 3-7) that the Phase I 
evaluation pad would be located directly above was observed to be dry in June 1993, August 1993 
(Hydrometrics 2016), and August 2016 (Morrison Maierle 2017). Several springs on Snort Creek provide 
perennial flow to the West Fork Rock Creek. Flow measurements were collected at five locations once a 
year to a few times per year between 1984 and 1999 (Hydrometrics 2016). At the highest location (WRC-
1, Figure 3-7), flows ranged from 0.1 cfs to 11 cfs, with the lowest flow in August and highest flow in late 
April. At the lowest location (WRC-2), just above the confluence with the East Fork, flows ranged from 
less than 1 cfs in late summer and fall to between 10 and 50 cfs in late April through late May. Synoptic 
streamflow measurements collected in 1985 at numerous locations in the West Fork Rock Creek indicate 
the creek loses water to the alluvial groundwater system (Hydrometrics 1987). In August 2016, Morrison 
Maierle observed the West Fork Rock Creek to be dry at a location just upstream of WRC-3, and 
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measured a flow of 0.67 cfs about 1,600 feet downstream at WRC-4, indicating the stream gains water in 
that section of the creek (Morrison Maierle 2017). About 2,000 feet upstream of the mouth, the West Fork 
loses surface flow to the alluvium and becomes intermittent to the confluence with East Fork (Salmon 
Environmental Services 2012). 

In its uppermost ephemeral reaches, the source of water supply to the East Fork Rock Creek is surface 
water runoff, but where the stream becomes perennial, bedrock groundwater is also a source of water to 
the creek. The reach above Rock Lake is 0.4 mile in length, has a gradient between 10 and 20%, and 
cascades over boulders and bedrock. The East Fork drainage below Rock Lake contains a number of large 
ponds and marsh areas known as Rock Creek Meadows. The East Fork is a perennial stream that loses 
surface flow near the confluence of the West Fork. The stream is a low-gradient braided reach that has the 
potential to become intermittent during very low-flow periods (Salmon Environmental Services 2012). 
Flow measurements were collected at ERC-1 (Figure 3-7) above the confluence with the West Fork once 
to a few times per year from 1985 to 1999. The lowest flows of less than 1 cfs were measured in August 
through October and the highest flows of 120 to 175 cfs were measured between mid-April and the end of 
May. 

The proposed mine access corridor would parallel the mainstem of Rock Creek. Rock Creek is 
characterized by high velocities and large flow volumes during snowmelt runoff. The creek flows 
intermittently during baseflow periods, except for short reaches where perennial flow is maintained by 
alluvial groundwater and discharge from Engle Creek, Orr Creek, and alluvial groundwater from Big 
Cedar Gulch (Salmon Environmental Services 2012). The perennial flow downstream of Engle Creek is 
maintained by a bedrock spur about 3,000 feet upstream of Montana Highway 200. The bedrock probably 
prevents surface flow from entering the coarse subsurface alluvium, and may also force alluvial 
groundwater back into the channel. The surface flow becomes intermittent again when it reaches alluvium 
about 2,000 feet upstream from Montana Highway 200. The surface flow of Rock Creek at the mouth is 
on average about 10% greater than the flow at the confluence of the East and West forks of Rock Creek 
(Wegner 2013). 

At RC-3 located just below the confluence of the East and West forks (Figure 3-7), flow measurements 
were collected from once to a few times per year between 1984 and 2010 (Hydrometrics 2016). The 
lowest flows of less than 1 cfs were measured during winter, early spring, and late summer. The highest 
flow of 300 cfs was measured at the beginning of May. The Forest Service has been continuously gaging 
Rock Creek at RC-1, located about 100 feet upstream of Montana Highway 200 (Figure 3-7), since May 
2011 (Chart 3-20). The estimated bankfull flow is 900 cfs; flow in Rock Creek at RC-1 reached or 
exceeded the bankfull flow only for a few days in March and May 2014 and once in March 2015. The 
highest flow measured was 1,453 cfs on March 10, 2014. From 2011 to 2014, streamflows peaked in mid-
May, but in 2015 there was very little spring runoff in Rock Creek. Flows declined to 1 cfs or less in late 
summer and fall, particularly in 2011 and 2014, and there was no measured flow in Rock Creek near 
Montana Highway 200 in a few days in October 2011 and 2012, parts of September and December 2013, 
most of January and February 2014, and parts of January, August, and September 2015. Surface flow is 
variable along Rock Creek due to changes in the thickness of the alluvium; flow may be at the surface in 
some reaches and totally below the stream surface in other reaches. 
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Source: Neesvig, pers. comm. 2010a, 2014, 2016. 

Chart 3-20. Measured Average Daily Flows, Rock Creek above confluence with Clark Fork River. 
 

3.7.4.4 East Fork Bull River 
The East Fork Bull River has several tributaries that drain an area of about 26 square miles of the CMW. 
The flow of the East Fork Bull River just upstream of the confluence with the Bull River has been gaged 
by the Forest Service since May 2009 (Chart 3-21). The estimated bankfull flow at the gage is 694 cfs, 
which was reached or exceeded in December 2009, May 2011, and April 2012. During the 2009 to 2014 
period, streamflows peaked in mid-May, with the highest flow (820 cfs) occurring on May 16, 2011. 
There was little spring runoff in 2015. Peak flows also occurred due to rain-on-snow events that occurred 
in December 2009 (740 cfs) and January 2011 (672 cfs). During the period of record, lowest flows (15 cfs 
to as low as 5.7 cfs) occurred in the last week of August, September, and October, and at times during the 
winter months. 

In its uppermost ephemeral reaches, the source of water supply to the East Fork Bull River is surface 
water runoff, but where flow becomes perennial at an elevation of about 5,400 feet, flow from a spring 
(EFBR-10), which may be associated with the Rock Lake Fault, is a source of bedrock groundwater to the 
stream. Five tributaries, one of which runs along the trace of the Rock Lake Fault, flow into St. Paul Lake. 
The eastern tributary has two branches, one that originates at 5,589 feet and one that originates at 5,348 
feet. Another tributary originates at 5,595 feet and is 2,950 feet in length. The tributaries are primarily 
bedrock-controlled cascades, with average gradients ranging from 17 to 34% (Kline Environmental 
Research and NewFields 2012). 

0

200

400

600

800

1,000

1,200

1,400

1,600

3/2011 9/2011 3/2012 9/2012 3/2013 9/2013 3/2014 9/2014 3/2015 9/2015

Cu
bi

c f
ee

t p
er

 se
co

nd



Chapter 3  Water Quantity and Quality 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-113 

 
Source: Neesvig, pers. comm. 2010a, 2014, 2016. 

Chart 3-21. Measured Average Daily Flows, East Fork Bull River above confluence with Bull River. 
 
A flow of 2.85 cfs was measured in the East Fork Bull River at the CMW boundary in October 2015 
(Hydrometrics 2015). A 2013 GDE survey in the upper East Fork Bull River included flow measurements 
in the upper East Fork Bull River just upstream (south) of St. Paul Lake in one of the primary drainages 
coming from the St. Paul Pass area; the flow ranged from 0.02 cfs in mid-September to 0.22 cfs in mid-
October (NewFields 2014). Streamflow was lowest in early September and remained fairly steady for 
about 2 weeks, so the flow of 0.02 cfs may represent baseflow conditions. A flow of 0.05 cfs was 
measured in August 2013 at EFBR-10, located at an elevation of 5,400 feet upstream of EFBR-50 where 
flow was observed to begin in that channel. MMC also measured flow in three of the four other channels 
that flow into St. Paul Lake in September 2013; the flow in these channels ranged from 0.01 to 0.03 cfs, 
which may represent baseflow conditions. 

A FEMA-designated 100-year floodplain is found along the lower 2,000 feet of the East Fork Bull River, 
near its confluence with the Bull River. 

3.7.4.5 Bull River 
The Bull River has a drainage area of 139 square miles. The river flows into the Clark Fork River 
downstream of the study area at Cabinet Gorge Reservoir. The USGS gaged the Bull River just above the 
confluence from 1972 to 1982 (EarthInfo 2010). On average, the highest flows occurred during spring 
runoff in May and June, with maximum daily flows as high as 2,200 cfs. On average, spring runoff peak 
flows were about 1,000 cfs. Typical flows from November through February were 150 to 300 cfs, but 
maximum flows (likely due to rain-on-snow events) were as much as 900 cfs. Low-flow months were 
September and October, with average daily flows of 100 to 120 cfs and minimum flows of 70 to 80 cfs. 
Between its confluence with Copper Gulch and its mouth, the Bull River is fairly flat, with only one 
major tributary (Basin Creek) that contributes a relatively small amount of water to the river. The flow of 
the Bull River in this segment increases by less than 1% on average between the confluence with Copper 
Gulch and the mouth of the river (Wegner 2013). 

FEMA designated a 100-year floodplain along the Bull River in the study area, from the East Fork Bull 
River to its confluence with the Clark Fork River. 
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3.7.4.6 Copper Gulch 
Copper Gulch is a tributary to the Bull River, the headwaters of which (including Chicago Creek) begin in 
the CMW in the vicinity of the proposed mine. Flow in Copper Gulch near the confluence with the Bull 
River was measured on occasion by KNF from 1974 to 1979 and by RCR during most months in 2014 
(DNRC 2016a). Flows ranged from as low as 0.5 to 1 cfs in August and September up to 78 cfs in April. 

3.7.4.7 Miller Gulch 
The proposed paste tailings facility would be primarily within the Miller Gulch drainage. Baseflow in 
Miller Gulch is maintained by a major spring located just above the Clark Fork River terrace. After 
passing through a series of beaver ponds, Miller Gulch loses flow to groundwater and is generally dry 
except during snowmelt runoff. Flow measurements collected at MG-1 (Figure 3-7) between 1985 and 
1993 had a range of 0.004 to 1.7 cfs. More flow measurements were collected between 1985 and 1999 at 
MG-2 (Figure 3-7), the flow range was 0.001 to 0.33 cfs (Hydrometrics 2016). On occasion, no flow was 
observed at MG-1 and/or MG-2. 

3.7.4.8 Clark Fork River 
Rock Creek and Miller Gulch are tributaries to the Clark Fork River. The Clark Fork has been gaged by 
Avista since 1960 under supervision of the USGS at a site near Noxon (EarthInfo 2010). Discharge 
measured at this site is the combined flows through the turbines and spillway and does not include some 
known subsurface flows in the river channel. This site is 1 mile upstream of where Rock Creek enters the 
Clark Fork River. From this location, the Clark Fork River flows northwest for about 30 miles to Lake 
Pend Oreille in Idaho and provides the majority of inflow to the lake. 

The average flow of the Clark Fork River at the gage is 20,000 cfs. The highest flows occur during June, 
with an average of about 50,000 cfs. The lowest flows occur in September, averaging about 10,000 cfs. 
The highest monthly flow averaged 92,590 cfs in June 1974 and the lowest monthly flow averaged 4,800 
cfs in September 1973. During the 49-year period of record, short-term minimum flow readings on 8 days 
ranged from 60 to 80 cfs. Such low flows have not occurred for more than 20 years; the most recent short-
term low flow was 220 cfs during 1 day in 1999 (Hydrometrics 2016). The short-term, extremely low 
flows were not due to natural conditions, but resulted from upstream dam operations. 

FEMA designated a 100-year floodplain along the Clark Fork River in the study area, including Noxon 
Reservoir and Cabinet Gorge Reservoir. 

3.7.4.9 Lake Pend Oreille 
Lake Pend Oreille is in Idaho about 10 miles downstream from Cabinet Gorge Reservoir on the Clark 
Fork River. The lake has a surface area of 143 square miles, an average depth of 530 feet, a maximum 
depth of nearly 1,200 feet, and a hydraulic residence time of about 3.2 years (Tri-State WQC 2002). The 
Clark Fork River provides most of the inflow to Lake Pend Oreille. 

3.7.4.10 Lakes in the Cabinet Mountains Wilderness 
A number of ponds and small lakes exist in the CMW in the vicinity of the ore body. These include 
Copper, Cliff, St. Paul, Rock, and Moran Basin lakes (Figure 3-7). The lakes are enclosed within steep 
cirque basins eroded along fault zones (Gurrieri and Furniss 2004). Cliff Lake is at the headwaters of 
South Basin Creek, a tributary to the East Fork Rock Creek. Copper, St. Paul, and Moran Basin lakes are 
in the Bull River drainage. Significant glacial deposits are not present in the Cliff Lake, Copper Lake, and 
Rock Lake basins as these areas were glacially scoured. The Moran Basin and St. Paul lakes are 
impounded by glacial moraines (Gurrieri and Furniss 2004). The lakes are supplied mainly by snowmelt 
during the spring and early summer and are generally ice-free from mid-July to mid-October. Lake levels 
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decline during the ice-free period. Surface inflow to Copper, Cliff, and Moran lakes is limited to 
snowmelt during June and July, and surface outflow ceases soon after spring runoff. Cliff Lake receives 
additional surface inflow from springs that gradually decrease in flow through the summer. Water flows 
into Rock Lake throughout the year and out of the lake except during very dry periods. 

St. Paul Lake, elevation 4,715 feet, is located along the Rock Lake Fault near the top of the East Fork Bull 
River watershed. The lake has a 9-acre surface area and a drainage area of 1.5 square miles. The major 
source of water to the lake is snowmelt. Seasonal stage changes have not been measured in St. Paul Lake; 
the lake level has been observed to fluctuate to a much greater extent than does Rock Lake due to leakage 
through the relatively high permeability moraine material (Gurrieri, pers. comm. 2007). St. Paul Lake can 
become completely dry during extended periods of little to no precipitation. Five tributaries flow into the 
lake, which is perched on a moraine at the junction of two mountain valleys. The glacial moraine material 
beneath the lake is very coarse. The lake has no outlet, so outflow is through the glacial gravels to the 
East Fork Bull River drainage. Flow resurfaces at a small wetland 330 feet northwest of St. Paul Lake at 
an elevation of 4,706 feet (Kline Environmental Research and NewFields 2012). 

Except for Copper and St. Paul Lakes, the lakes retain water year-round. Information on the lakes is 
provided in Table 3-38. 

Table 3-38. Morphometry and Elevation of Lakes in the Rock Creek Project Study Area. 

Lake Elevation 
(ft amsl) 

Surface 
Area 

(acres) 
Watershed 

Area (acres) 
Maximum 

Depth  
(ft) 

Mean 
Depth  

(ft) 

Estimated 
Volume  

(cubic feet) 
Cliff Lake 6,673 2.2 15 13 5 505,000 
Copper Lake 6,358 1.7 54 4.6 1.3 7,270 
Moran Basin Lake 5,607 10.4 94 39 16 7,200,000 
Rock Lake 4,958 58 704 70 30 56,900,000 
St. Paul Lake 4,715 9 960 21 7.5 4,590,000 
amsl = above mean sea level. 
Source: Gurrieri and Furniss 2004. 
 
Cliff Lake, Copper Lake, and Moran Basin Lake are 600 to 900 feet above the Rock Creek copper-silver 
deposit and along the Copper Lake and Moran Faults (Figure 3-2). The Rock Lake Fault extends under 
Rock Lake and St. Paul Lake. Springs are present above Rock, St. Paul, and Cliff lakes and groundwater 
and surface water are sources of supply to these lakes. No springs were identified in the Moran Basin 
watershed and one spring was identified below Copper Lake. Groundwater is not a source of supply to 
Copper Lake, which is perched above the water table, but groundwater is a source to Moran Basin Lake 
(Gurrieri and Furniss 2004). 

Hydrometrics measured lake stages in Cliff and Copper lakes annually from 1994 to 1999 (Hydrometrics 
1999). Annual measurements were made between early June and mid-September. The lake level in 
Copper Lake varied by about 3 feet during the 6 years it was measured. Copper Lake was nearly dry 
during some years. Hydrometrics also measured the lake level in Cliff Lake hourly from September 2008 
to August 2010 (Chart 3-22). The lake level in Cliff Lake generally varied by up to 2 feet. 
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Source: Hydrometrics 2014d. 

Chart 3-22. Cliff Lake Water Level Fluctuation, September 2008 to August 2010. 
 
The DEQ studied Cliff Lake in the summer and fall of 2000 (Gurrieri 2001). The sources of water to the 
lake during the snowmelt period were surface and spring inflows. After these ceased, groundwater 
continued to be a source of supply throughout the summer and fall. The lake level declined until October, 
when increased rainfall caused the lake level to rise, and surface outflows resumed at a rate of 1 to 5 gpm 
(0.002 to 0.01 cfs). 

3.7.4.11 Streams in the Cabinet Mountains Wilderness 
The upper East Fork Rock Creek and East Fork Bull River are in the CMW, and are discussed, 
respectively, in Section 3.7.4.3, Rock Creek, West Fork Rock Creek, and East Fork Rock Creek and 
Section 3.7.4.4, East Fork Bull River. Other streams in the CMW are discussed in this section. The 
information available for the streams in the CMW regarding flow, water sources, and channel 
characteristics is provided in this section. Hydrometrics made observations of some of the streams in 1985 
(Hydrometrics 1987). Gurrieri studied the South Basin Creek watershed in 2000. The Forest Service made 
observations of South Basin Creek in August 2008 (Neesvig, pers. comm. 2013). Hydrometrics made 
observations of South Basin Creek, Copper Gulch, and Chicago Creek in 2012 (Parker, pers. comm. 
2013b). Morrison Maierle made observations of Copper Gulch, Chicago Creek, and South Basin Creek in 
August 2016 (Morrison Maierle 2017). 

South Basin Creek begins at Cliff Lake. According to the USGS topographic quadrangle map (Elephant 
Peak, MT), South Basin Creek is intermittent throughout its reach. In August 1985, flow was observed in 
a drainage west of Cliff Lake, but the flow disappeared at about 6,600 feet, then reappeared at 5,400 feet 
in the lower basin and flowed to the confluence with the East Fork Rock Creek (Hydrometrics 1987). In 
2000, the upper part of the creek flowed throughout the summer and fall, but the lower part of the creek 
above the confluence with the East Fork Rock Creek, which is a braided alluvial fan, became dry during 
the 2000 study period (Gurrieri 2001). The lower part of the creek was observed to be flowing in August 
2012, but was dry in September 2012 (Parker, pers. comm. 2013b). In August 2012, no surface flow was 
observed in upper South Basin Creek below Cliff Lake, but water could be heard flowing within the talus 
from a spring (Parker, pers. comm. 2013b). In August 2016, the part of upper South Basin Creek within 
the Phase I GDE inventory area (Appendix K, Figure K-4) was observed to be dry (Morrison Maierle 
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2017). South Basin Creek is very steep and carries a high bed load (sand, gravel, boulders, or other debris 
transported by rolling or sliding along the bottom of a stream) (Neesvig, pers. comm. 2013). 

In addition to South Basin Creek, other creeks within the CMW near the study area are the upper East 
Fork Bull River and its tributaries (North Basin Creek, Isabella Creek, Placer Creek, and the stream 
flowing from the Moran Basin Lakes); Copper Gulch (which begins at Copper Lake); and Chicago Creek. 
Streamflows in these streams within the CMW have not been measured. The upper North Basin Creek 
watershed is very steep and rocky, with three tributaries that flow intermittently or ephemerally. In August 
1985, flow was observed at about 6,000 feet and in August 2012, flow was observed between 5,900 and 
5,600 feet. The source of these flows appeared to have been snowpack in the upper basin. According to 
the USGS topographic quadrangle map (Elephant Peak, MT), North Basin Creek becomes perennial 
where two tributaries join at an elevation of about 4,240 feet and the basin is less steep. Flow in the East 
Fork Bull River has not been measured within the CMW, but the flow is perennial and the basin is fairly 
wide and flat. 

The Chicago Creek basin is very steep and much of it is densely tree-covered. According to the USGS 
topographic quadrangle map (Elephant Peak, MT), the creek becomes perennial at about 5,600 feet. In 
August 1985, flow was observed to start at about 4,870 feet and in August 2012, flow in the creek was 
observed to begin at about 5,515 feet (Parker, pers. comm. 2013b). In August 2016, the uppermost part of 
Chicago Creek within the Phase I GDE inventory area (Appendix K, Figure K-4) was observed to be dry 
(Morrison Maierle 2017). A colluvial/glacial deposit in the headwaters stores snowmelt and may be a 
source of water to the creek later in the summer. 

The Copper Gulch Basin is steep and the creek begins as an outlet from Copper Lake. The USGS 
topographic quadrangle map (Elephant Peak, MT) shows the creek becoming perennial at the outlet of 
Copper Lake; however, water does not always flow from the lake, and Copper Lake is sometimes dry. In 
August 2012, flow in the creek was observed to begin at 4,460 feet (Parker, pers. comm. 2013b). In 
August 2016, the uppermost part of Copper Gulch within the Phase I GDE inventory area (Appendix K, 
Figure K-4) was observed to be dry (Morrison Maierle 2017). A colluvial/glacial deposit exists in the 
Copper Gulch headwaters and may be a source of water to the creek later in the summer. Copper Gulch 
becomes wider and less steep below the confluence with Chicago Creek, and is densely tree-covered. 

3.7.4.12 Climate Change 
The Forest Service issued the KIPZ Climate Change Report in 2010 (USFS 2010) and the Department of 
the Interior, Bureau of Reclamation issued three reports on climate change in 2011 (Reclamation 2011a, 
2011b, 2011c). These reports are discussed in Section 3.7.3.4, Climate Change in the Groundwater 
Hydrology section. In general, climate change is expected to diminish the accumulation of snow during 
the cool season (i.e., late autumn through spring), decrease snow water equivalent, and reduce the 
availability of snowmelt to sustain runoff during the warm season (i.e., late spring through early autumn). 
Increased precipitation in November through May is expected to increase runoff during those months. 
Decreased snowpack volume with less water in the snowpack could result in decreased groundwater 
infiltration, decreased spring/summer runoff, increased rain-on-snow events, and ultimately decreased 
contribution to baseflow in streams (USFS 2010). Air temperatures are projected to increase, which may 
increase water temperatures (Reclamation 2011c). Modeling conducted using the Forest Service’s 
NorWeST project climate scenarios (www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html) indicated 
that stream temperatures in August are expected to increase. Predicted stream temperature increases 
associated with climate change are discussed in Section 3.11.8, Climate Change. 
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3.8 Water Rights 
This section updates the affected environment for water rights, previously discussed in the 2001 FEIS in 
the Affected Environment – Hydrology section. 

3.8.1 Regulatory Framework 
The 2015 KFP includes a forestwide desired condition that water rights for consumptive and 
nonconsumptive water uses obtained in the name of the Forest Service support instream flows that 
provide for channel maintenance, water quality, aquatic habitats, and riparian vegetation (FW-DC-WTR-
05). 

The Montana Water Use Act requires that any person, agency, or governmental entity intending to acquire 
new or additional water rights or change an existing water right in the state obtain a beneficial water use 
permit before commencing to construct a new or additional diversion, withdrawal, impoundment, or 
distribution works for appropriations of groundwater or surface water (DNRC 2013). The Montana Water 
Rights Bureau, within the Water Resources Division of the DNRC, administers the Water Use Act and 
assists the Water Court with the adjudication of water rights. 

An Application for Beneficial Water Use Permit requires proof that there is water physically and legally 
available at the proposed point of diversion in the amount requested (ARM 36.12.1702 and 36.12.1705). 
Senior water rights have an earlier priority date and claimants who hold them have a higher priority to 
divert water from a stream or waterbody than those with more junior rights. If a senior water user would 
be adversely affected by a new use, the application must include specific conditions that the new water 
user is willing to accept to eliminate or mitigate potential adverse effect on senior water rights holders. 
For example, a new water user may need to divert or pump water only at certain times when adequate 
water is available for all users or may need to find water from another source to replace water 
appropriated by the new user. 

Dewatering the adits or mine void during mining or filling of the adits or mine void during the Closure 
Phase and Post-Closure Phase is not a beneficial use of water; therefore, a beneficial water use permit 
would not be required. If any of the adit and mine water was used for any beneficial use, such as drilling, 
milling, or dust suppression, RCR would need to obtain a beneficial water use permit for these uses. The 
Water Use Act also has a requirement that a person cannot waste water, use water unlawfully, or prevent 
water from moving to another person having a prior right to use the water. No groundwater may be 
wasted; the disposal of groundwater used in connection with metal mining may not be construed as waste 
(85-2-505(1)(d), MCA). 

If a point of diversion is on NFS lands, additional requirements for obtaining a new water rights permit 
come from the Forest Service/State of Montana Reserved Water Rights Compact (85-20-1401 Article IV 
B.1., MCA). The compact was entered into by the State of Montana and the United States of America to 
settle all claims to federal reserved water rights for NFS lands administered by the Forest Service. Article 
IV.B.1.of the compact provides that there will be sequencing of the permitting process for water 
appropriations under state law and the permitting for access and use of NFS lands in relation to water 
appropriations to avoid conflict between state and federal permitting. Under the compact, an applicant is 
required to show proof of federal authorization before the application for a new appropriation of water or 
a change of appropriation will be considered correct and complete when: 

• A state permit is required prior to a new appropriation of water, including groundwater, or a 
change of appropriation, and 
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• A federal authorization is required to occupy, use, or traverse NFS lands for the purpose of 
diversion, impoundment, storage, transportation, withdrawal, use, or distribution of water for 
the appropriation or change of appropriation. 
 

A state permit for a new appropriation will be subject to any terms, conditions, and limitations related to 
the use of water contained in the approved Plan of Operations. For the Rock Creek Project, the federal 
authorization for occupancy and use of NFS lands in relation to RCR’s water appropriations would be the 
Forest Service’s approved Plan of Operations for the project. Any new state permit(s) for water 
appropriations by RCR would be subject to the terms, conditions, and limitations in the Plan of 
Operations relating to the use of water. 

In 2014, RCR applied for a water right for mining purposes for use at the mill, concentrate dewatering 
facility, the paste plant/thickener, tailings facility, wastewater treatment plant, and dust suppression. The 
flow rate requested is 531 gpm, diverted volume requested is 857 acre-feet per year, and period of use is 
from January 1 to December 31. The total diverted volume would be 100% consumed from the source. 
RCR would store up to 130 acre-feet of water within the mine at any point in time. RCR’s water right 
application (76N 30068837) was determined by DNRC to be correct and complete in March 2016 (DNRC 
2016a). DNRC issued a Preliminary Determination to Grant Permit on June 22, 2016 (DNRC 2016b). The 
DNRC stated that this application is one of several water right applications needed to operate the mine, 
and that others may include a permit for precipitation falling on the tailings facility and mill reservoir, a 
permit for captured stormwater runoff, a permit for seepage from the tailings facility if groundwater other 
than tailings seepage is being intercepted, a permit for any potable wells, and a permit for a makeup well 
for the process loop (DNRC 2016b). 

3.8.2 Water Rights 
Table 3-39 provides a list of currently active surface water rights in and near the Rock Creek Project study 
area. There are no surface water rights on Rock Creek other than the water right owned by RCR. There 
are no surface water rights on the East Fork Bull River. Table 3-40 provides a list of currently active 
groundwater rights in and near the study area. RCR owns a surface water right on Rock Creek (water 
right ID 76N 23521 00), and water rights for three groundwater wells: a 12-foot well for domestic 
purposes (76N 28970), a 245-foot well for domestic purposes (76N 52693 00), and a 400-foot well for 
institutional purposes (76N 30043638). 
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Table 3-39. Active Surface Water Rights in and near the Rock Creek Study Area.  

Water Right ID Use Maximum 
Flow Rate 

Maximum 
Volume  
(ac-ft/yr) 

Point of Diversion Source 

Section Township Range  

76N 131977 00 Flood 
irrigation 

51 gpm 13.8  SENWSE 20 26N 32W Miller Gulch 

76N 29428 00 Power 
generation 

601.4 gpm 970 SENWSE 20 26N 32W Miller Gulch 

76N 23521 00 Domestic 10 gpm 1 NWSENE 22 26N 32W Rock Creek 
76N 22615 00 Domestic and 

fishery 
470 gpm 728 SESENE 23 26N 32W Engle Creek 

76N 115927 00 Commercial 138.2 gpm 113.13 NESESW 23 26N 32W Engle Creek 
76N 133282 00 Flood 

irrigation 
0.19 cfs 23 SENENW 26 26N 32W Unnamed tributary of 

Engle Creek 
76N 1332283 00 Flood 

irrigation 
0.19 cfs 23 SENENW 26 26N 32W Unnamed tributary of 

Engle Creek 
76N 22616 00  Power 

generation 
1,800 gpm 2,903 SWNENE 26 26N 32W Unnamed tributary of 

Engle Creek 
76N 133236 00 Power 

generation 
2 cfs 1,448 SESWNW 20 26N 32W Government Creek 

76N 1611 00 Sprinkler 
irrigation 

20 gpm 3 NWNWSW 20 26N 32W Government Creek 

76N 33499 00 Domestic 10 gpm 1.5 NWNWSW 20 26N 32W Government Creek 
76N 68759 00 Domestic 12 gpm 1.5 NWNWSW 20 26N 32W Government Creek 
76N 133235 00 Domestic 30 gpm 5 SESWNW 20 26N 32W Government Creek 
76N 212579 00 Domestic 12 gpm 1.5 NWNWSW 20 26N 32W Government Creek 
76N 125799 00 Power 

generation 
35,000 cfs 25,338,840 S2S2 33 26N 32W Clark Fork River 

76N 211889 00 Power 
generation 

5,400 cfs 3,909,421 S2S2 33 26N 32W Clark Fork River 

76N 4189 00 Power 
generation 

15,000 cfs — 33 26N 32W Clark Fork River 

76N 18772 00 Sprinkler 
irrigation and 
stock 

60 gpm 24.5 NWSWNE 19 27N 32W Copper Gulch 

76N 118290 00 Domestic 5 gpm 2 SWNWNE 20 27N 32W Unnamed tributary of 
Copper Gulch 

76N 118289 00 Sprinkler 
irrigation 

75 gpm 7.5 SWNWNE 20 27N 32W Unnamed tributary of 
Copper Gulch 

76N 118291 00 Power 
generation 

2.5 cfs — SWNWNE 20 27N 32W Unnamed tributary of 
Copper Gulch 

76N 118292 00 Fire protection 20 gpm 1.5 SWNWNE 20 27N 32 W Unnamed tributary of 
Copper Gulch 

76N 118293 00 Fish and 
wildlife (non-
consumptive) 

— — SWNWNE 20 27N 32W Unnamed tributary of 
Copper Gulch 

76N 118288 00 Stock 0.03 gpm 100 SWNWNE 20 27N 32W Unnamed tributary of 
Copper Gulch 

76N 29688 00 Power 
generation and 
irrigation 

110 gpm 177.4 SENENE 20 27N 32W Unnamed tributary of 
Copper Gulch 

Bolded rights owned by RCR. 
cfs = cubic feet per second; gpm = gallons per minute. 
Source: Montana Water Rights Bureau 2017. 
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Table 3-40. Active Groundwater Rights in and near the Rock Creek Study Area.  

Water Right ID Use Maximum 
Flow Rate 

Maximum 
Volume 
(ac-ft/yr) 

Point of Diversion 
Source Section Township Range 

76N 24084 00 Domestic 20 gpm 3 NWNWSW 20 26N 32W Developed spring 
76N 24085 00 Domestic 20 gpm 3 NWNWSW 20 26N 32W Developed spring 
76N 42600 00 Fish and 

wildlife 
8 gpm 12.9 SENWSW 20 26N 32W Developed spring 

76N 1610 00 Domestic 20 gpm 1.5 NESWSW 20 26N 32W Flowing spring 
76N 1737 00 Domestic 6 gpm 1.5 SESW 20 26N 32W Flowing spring 
76N 131978 00 Domestic 30 gpm 3 NENWSE 20 26N 32W Flowing spring 
76N 1735 00 Commercial 8 gpm 1 SESW 20 26N 32W Spring 
76N 1736 00 Domestic 12 gpm 2 SESW 20 26N 32W Spring 
76N 8968 00 Domestic 12 gpm 10 SESW 20 26N 32W 146 foot well 
76N 21186 00 Domestic 1.5 gpm 1.5 SENWSW 20 26N 32W Well 
76N 95889 00 Domestic 16 gpm 1.85 NESWSW 20 26N 32W 148 foot well 
76N 28970 00 Domestic 20 gpm — NESENE 22 26N 32W 12 foot well 
76N 90180 00 Domestic 25 gpm 1.63 NENENW 26 26N 32W Well 
76N 52693 00 Domestic 5 gpm 2.5 SWSWNW 28 26N 32W 245 foot well 
76N 95765 00 Domestic 10 gpm 2.25 SESW 28 26N 32W 200 foot well 
76N 30020549 Domestic — 10 S2SW 28 26N 32W Well 
76N 30043638 Institutional 35 gpm 10 SWNW 28 26N 32W 400 foot well 
76N 352 00 Domestic 0.06 cfs 3 NWNENW 29 26N 32W Spring 
76N 353 00 Irrigation 0.04 cfs 4.6 NWNENW 29 26N 32W Spring 
76N 10087 00 Domestic 11.22 gpm 1.5 NWNENW 29 26N 32W Spring 
76N 124892 00 Domestic 15 gpm 1.5 SENWNW 29 26N 32W Spring 
76N 9296 00 Domestic 25 gpm 10 NWSW 29 26N 32W Well 
76N 10690 00 Domestic 25 gpm 10 SWSWNW 29 26N 32W 201 foot well 
76N 19629 00 Domestic 20 gpm 1.5 SWSWSW 29 26N 32W 276 foot well 
76N 38604 00 Domestic 18 gpm 1.5 SWNW 29 26N 32W Well 
76N 52738 00 Domestic 25 gpm 6 NWNENW 29 26N 32W 160 foot well 
76N 54412 00 Domestic 25 gpm 2.5 W2SENW 29 26N 32W 121 foot well 
76N 66477 00 Domestic 40 gpm 1.5 NWSWSE 29 26N 32W 213 foot well 
76N 69756 00 Domestic 16 gpm 1.5 NESESW 29 26N 32W 203 foot well 
76N 76909 00 Domestic 17 gpm 1.5 S2SWSE 29 26N 32W 202 foot well 
76N 30013101 Commercial — 10 NENWNW 29 26N 32W 227 foot well 
76N 30024489 Domestic — 10 NESWNE 29 26N 32W 140 foot well 
76N 30024754 Domestic — 10 NWNWNE 29 26N 32W Well 
76N 30046485 Domestic 27 gpm 1.4 NWNENW 29 26N 32W 183 foot well 
76N 84935 00 Domestic 8 gpm 1 SESENE 31 27N 32W 95 foot well 
Bolded rights owned by RCR. 
cfs = cubic feet per second; gpm = gallons per minute. 
Source: Montana Water Rights Bureau 2017. 
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3.9 Soils 
As described in the 2001 FEIS, the soil mapping units within the study area were grouped into three 
categories, based on similarities in the processes that deposited soil parent materials (2001 FEIS, Figure 
3-10). In addition to the three soil groups, small areas of existing disturbances are found in the study area. 
The three soil groups are: 

• colluvial/residual soils - derived from materials moved downhill by gravity or from rock that 
weathered in place; 

• alluvial soils - derived from materials moved and deposited by flowing water; and 
• lacustrine soils - derived from materials deposited by lakes, such as Glacial Lake Missoula. 

 
This section provides a Regulatory Framework for soils and corrects the percentage of each soil group in 
the study area. The characteristics of each soil group are described on pages 3-29 through 3-32 of the 
2001 FEIS. 

3.9.1 Regulatory Framework 
The Forest Service’s mineral regulations requires that upon exhaustion of a mineral deposit or the earliest 
practicable time during operations, or within 1 year of the conclusion of operations (unless a longer time 
is allowed by the authorized officer), surface disturbances are reclaimed to prevent or control on-site and 
off-site damage to the environment and forest surface resources (36 CFR 228.8(g)). The 2015 KFP 
requires project-specific BMPs to be incorporated into all land management activities as a principal 
mechanism for protecting soil resources (FW-GDL-SOIL-05 and FW-GDL-WTR-03). Regional soil 
quality standards (FSM 2500 – Watershed and Air Management, R1 Supplement No. 2500-99-1) and 
Chapter 2550 – Soil Management contain soil management objectives and policies applicable to activities 
on the KNF. Soil quality standards apply to lands where vegetation and water resource management (i.e., 
timber sales, grazing pastures or allotments, wildlife habitat, and riparian areas) are the principal 
objectives. For these activities, the FSM states that no more than 15% of an activity area may be 
detrimentally disturbed or if the area has greater than 15% disturbance presently, there will be a net 
improvement after the activity is complete (this includes harvesting and site preparation activities). This 
disturbance limit is in place to ensure that timber production can continue following these activities. 

Areas on NFS lands with intense long-term development (i.e., where the vegetation has been removed) 
are reallocated to nontimber production management, and lands that are changed in management type do 
not have to meet the 15% disturbance standard. As discussed in Section 4.2, Kootenai Forest Plan, areas 
to be reallocated to nontimber production management would be all NFS lands within the permit areas of 
each alternative defined in DEQ’s ROD. 

For the proposed Rock Creek Project, the KNF emphasizes the protection of soil resources and 
implementation of restoration practices where necessary on NFS lands. Standards and BMPs identified in 
the 2015 KFP would be included as mitigation measures, where appropriate, and would be used to guide 
RCR’s implementation of this project regarding soil resources. 
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3.9.2 Affected Environment 

3.9.2.1 Colluvial/Residual Soils 
The existing conditions of colluvial/residual soils have not changed from the 2001 FEIS with the 
exception that these soils cover 51% of the proposed mine site rather than 41% as stated in the 2001 FEIS 
due to a GIS digitizing error. 

3.9.2.2 Alluvial Soils 
The existing conditions of alluvial soils have not changed from the 2001 FEIS with the exception that 
these soils cover 11% of the proposed mine site rather than 40% as stated in the 2001 FEIS due to a GIS 
digitizing error. 

3.9.2.3 Lacustrine Soils 
The existing conditions of lacustrine soils have not changed from the 2001 FEIS with the exception that 
these soils cover 38% of the proposed mine site rather than 15% as stated in the 2001 FEIS due to a GIS 
digitizing error. 

3.9.2.4 Disturbed Areas 
The existing conditions of disturbed areas have not changed from the 2001 FEIS. As described in the 
2001 FEIS, disturbed areas occupy less than 0.1% of the proposed permit area defined in DEQ’s ROD. 
These disturbances include current disturbed areas but do not include existing road prisms. 
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3.10 Wetlands and Nonwetland Waters of the U.S. 
This section updates the Affected Environment section for wetland resources in the 2001 FEIS. A 
discussion of the regulatory framework, previously not provided in the 2001 FEIS, appears below. 
Affected environment updates follow the Regulatory Framework section. 

Based on a 2011 wetland delineation for the disturbance area of Alternative V (Westech Environmental 
Services Inc. (Westech) 2012a), the boundary, size, and location of some wetlands changed slightly since 
the 2001 FEIS. The jurisdictional status of the 2011 delineated wetlands was determined by the Corps in 
2012. A functional assessment was conducted on wetlands delineated in the disturbance area of 
Alternative V following the MDT Montana Wetland Assessment Method (MDT method) (Berglund and 
McEldowney 2008). 

3.10.1 Regulatory Framework 
Waters of the U.S. are defined broadly in the Corps’ regulations to include a variety of waters and 
wetlands. The Corps defines “wetlands” as those areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands 
generally include swamps, marshes, bogs, and similar areas (33 CFR 328.3(b)). Other waters of the U.S. 
include streams (perennial, intermittent, and ephemeral); ponds; and lakes (33 CFR 328.3(a)). Waters 
tributary to navigable and interstate waters are considered waters of the U.S. and are subject to the Corps’ 
jurisdiction. Wetlands subject to the Corps’ jurisdiction (jurisdictional wetlands) meet the Corps’ 
definition of wetlands and are adjacent, neighboring, or have a surface tributary connection to interstate or 
navigable waters of the U.S. The Corps determines a water to be jurisdictional if the waterbody is a 
traditionally navigable water, relatively permanent water, or a wetland that directly abuts a traditionally 
navigable or relatively permanent waterbody, or, in combination with all wetlands adjacent to that 
waterbody, has a significant nexus with traditionally navigable waters (Corps and EPA 2007). In 2015, the 
EPA and Corps jointly issued a final Clean Water Act rule that strives to better define waters of the U.S. 
subject to Corps’ jurisdiction. Before the rule became effective, a Federal District Court in North Dakota 
granted a preliminary injunction blocking implementation of the new rule in 13 states that joined the suit, 
including Montana. With the injunction in place, the Corps’ Omaha District is basing permit decisions on 
the prior regulations. If the rule is in place for Montana in the future, the Corps will be responsible for 
implementing the final rule. 

In Montana, surface water is any water of the state at the surface of the ground including, but not limited 
to, any river, stream, creek, ravine, coulee, undeveloped spring, lake, and other natural surface source of 
water regardless of its character or manner of occurrence (ARM 36.12.101). 

Federal agencies, such as the Forest Service, have the responsibility to avoid, minimize, and mitigate 
unavoidable effects on wetlands and waters of the U.S. under Section 404(b)(1) of the Clean Water Act 
and EO 11990, “Protection of Wetlands.” All activities that result in the discharge of fill material into 
wetlands or waters of the U.S. are regulated by the Corps. Based on a Supreme Court 2001 ruling, 
wetlands that are isolated from other waters of the U.S., and whose only connection to interstate 
commerce is use by migratory birds, are not subject to Corps’ jurisdiction. Such wetlands are “isolated” or 
“nonjurisdictional” and these terms are used synonymously. All waters in Montana are waters of the state. 

Projects subject to the Corps’ jurisdiction also must comply with the Guidelines for discharge of dredged 
and fill material into wetlands and waters of the U.S. (40 CFR 230). The Guidelines specify “no discharge 
of dredged or fill material shall be permitted if there is a practicable alternative to the proposed discharge 
which would have less adverse effect on the aquatic ecosystem, so long as the alternative does not have 
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other significant adverse environmental consequences.” An alternative is considered practicable if “it is 
capable of being done after taking into consideration cost, existing technology, and logistics in the light of 
overall project purposes.” Practicable alternatives under the Guidelines assume that “alternatives that do 
not involve special aquatic sites are available, unless clearly demonstrated otherwise.” The Guidelines 
also assume that “all practicable alternatives to the proposed discharge which do not involve a discharge 
into a special aquatic site are presumed to have less adverse effect on the aquatic ecosystem, unless 
clearly demonstrated otherwise” (40 CFR 230). 

Federal agencies have responsibilities to avoid, minimize, and mitigate unavoidable impacts on wetlands 
under EO 11990. EO 11990 requires federal agencies to “consider factors relevant to a proposal’s effect 
on the survival and quality of the wetlands.” Federal agencies must find that there is no practicable 
alternative to new construction in wetlands, and that the proposed action includes all practicable measures 
to minimize harm to wetlands. 

The 2015 KFP includes the INFS that establishes management direction for wetlands. INFS standards and 
guidelines apply to an area within 150 feet of a wetland greater than 1 acre. For a wetland less than 1 acre, 
INFS standards and guidelines apply to an area within 100 feet of a wetland. 

3.10.2 Wetland Delineation 
Wetlands and nonwetland waters were delineated in a baseline inventory as described on pages 3-63 
through 3-65 of the 2001 FEIS. The wetland delineation mapping was updated in 2004. The wetland 
delineation for Alternative V was updated again in 2011 following the methods in the 1987 Corps 
Wetlands Delineation Manual (Environmental Laboratory 1987) and the Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region (Version 
2.0) (Corps 2010). Compared with previous wetland delineations, some wetlands expanded while others 
no longer met the criteria of a wetland. Other wetlands were similar in size but the location shifted due to 
mapping technology advancements. In some cases, new wetlands were delineated. Wetlands in the CMW 
are described on page 3-63 and Table 3-17 of the 2001 FEIS, and this information has not changed. On 
March 7, 2013, the Corps issued an approved JD for wetlands within the Alternative V study area (Corps 
2013b). All wetlands within the paste tailings facility disturbance area are isolated and are not 
jurisdictional (Figure 3-14). Rock Creek, East and West Fork Rock Creek, several Rock Creek tributaries, 
and wetlands associated with those streams and tributaries are jurisdictional. 

3.10.3 Wetlands and Nonwetland Waters Classification 
The wetland classification for the 2011 wetland delineation follows the same method used in the 2001 
FEIS (Cowardin et al. 1979). Because similar types of wetlands were delineated in 2011, the wetland 
classification described on page 3-64 of the 2001 FEIS applies to the 2011 delineation. 

3.10.4 Wetland Functional Assessment 
Wetland functions and values in the Rock Creek Project study area are briefly described on pages 3-65 
and 3-66 of the 2001 FEIS. A functional assessment of wetlands following the MDT method (Berglund 
and McEldowney 2008) was completed for wetlands within the disturbance area for Alternative V since 
issuance of the 2001 FEIS (Westech 2012b). The MDT method classifies wetlands as Category I, II, III, 
or IV defined as follows. 
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• Category I: exceptionally high-quality wetlands, generally rare to uncommon in the state or 
important from a regulatory standpoint; includes any wetland that is documented primary 
habitat for a federally listed T&E species 

• Category II: more common wetlands than Category I; provide habitat for rare species and/or 
provide high-quality fish or wildlife habitat, and/or have high values for other wetland 
functions 

• Category III: more common and generally less diverse wetlands than Categories I and II 
• Category IV: generally small, isolated wetlands that lack vegetative diversity, provide little 

wildlife habitat, and are often disturbed by human activity  
 

Wetlands associated with the mainstem of Rock Creek and the West Fork Rock Creek are ranked as 
Category I because those streams are primary habitat for bull trout, a federally listed T&E species (Figure 
3-14). Category II sites include wetlands associated with Engle Creek, Orr Creek, an overflow channel of 
Rock Creek, and two wetlands on the proposed mill site. The majority of wetlands, including many in the 
paste tailings facility area, are ranked as Category III, typically because they are less than 1 acre, do not 
support fisheries, or provide limited habitat for wildlife or T&E species. Category IV wetlands found in 
the paste tailings facility or adjacent to Montana Highway 200 are typically small and isolated with low 
structural diversity. 
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3.11 Aquatic Life and Fisheries 
This section updates the Affected Environment – Aquatic Life and Fisheries section in the 2001 FEIS. A 
discussion of the regulatory framework, including the 2015 KFP, previously not provided in the 2001 
FEIS, appears below. Additional studies have been completed in study areas subsequent to the 2001 FEIS, 
and the description of the affected environment that follows the Regulatory Framework section has been 
updated accordingly. 

3.11.1 Regulatory Framework 

3.11.1.1 Organic Administration Act and Forest Service Locatable Minerals 
Regulations 

The Organic Administration Act authorizes the Forest Service to regulate the occupancy and use of NFS 
lands. The Forest Service’s locatable minerals regulations are promulgated at 36 CFR 228, Subpart A. The 
regulations apply to operations conducted under the U.S. mining laws as they affect surface resources on 
NFS lands under the jurisdiction of the Secretary of Agriculture. One of these regulations (36 CFR 228.8) 
requires that mining activity be conducted, where feasible, to minimize adverse environmental impacts on 
National Forest surface resources. 36 CFR 228.8 also requires that mining operators comply with 
applicable state and federal water quality standards including the Clean Water Act; take all practicable 
measures to maintain and protect fisheries and wildlife habitat which may be affected by the operations; 
and construct and maintain all roads so as to assure adequate drainage and to minimize or, where 
practicable, eliminate damage to soil, water, and other resource values. 

3.11.1.2 Endangered Species Act 
Bull trout (Salvelinus confluentus) is currently listed as threatened under the ESA and occurs within the 
study area. The USFWS has designated bull trout critical habitat in the study area. The ESA requires the 
KNF to ensure that any actions it approves are not likely to jeopardize the continued existence of a T&E 
species or result in the destruction or adverse modification of critical habitat. Agencies are also required 
to develop and carry out conservation programs for T&E species. Section 1.5.6, U.S. Fish and Wildlife 
Service provides more information on the KNF’s compliance with the ESA. Additional bull trout 
information on listing, management, and other concerns related to the ESA is provided in Section 3.13.3, 
Bull Trout. 

3.11.1.3 Montana Water Quality Act 
The Montana Water Quality Act is the primary statute for water quality protection in Montana. The DEQ 
enforces the Act, and the Act provides authority for the establishment of surface water standards 
protective of aquatic life, mixing zone rules, and nondegradation rules. The Montana Water Quality Act is 
described in more detail in Section 3.7, Water Quantity and Quality. 

3.11.1.4 National Forest Management Act 
The NFMA requires the development, maintenance, and, as appropriate, revision of forest plans for NFS 
units. These forest plans provide for the multiple use and sustained yield of renewable resources in 
accordance with the Multiple-Use Sustained-Yield Act of 1960. One of the goals of the 2015 KFP is to 
“maintain or improve the distribution of native aquatic and riparian dependent species and contribute to 
the recovery of threatened and endangered aquatic species” (GOAL-AQS-01). 

Sensitive species are designated by the Regional Forester (FSM 2670.5). FSM 2672.42 directs the Forest 
Service to conduct a BE to analyze impacts on sensitive species. The sensitive species analysis in this 



Chapter 3 Aquatic Life and Fisheries 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-129 

SEIS meets the requirements for a BE as outlined in FSM 2672.42. FSM 2670.22 requires that the Forest 
Service develop and implement management practices to ensure that sensitive species do not become 
threatened or endangered because of Forest Service actions and maintain viable populations of all native 
and desired nonnative wildlife, fish, and plant species in habitats distributed throughout their geographic 
range on NFS lands. Any decision on the Rock Creek Project cannot result in a loss of sensitive species 
viability or create significant trends toward federal listing (FSM 2670.32). One Forest Service sensitive 
fish species, the westslope cutthroat trout (Oncorhynchus clarki lewisii) has been identified in the study 
area. The western pearlshell mussel (Margaritifera falcata) is a Forest Service sensitive species and also a 
species of concern in Montana (MNHP 2014). Torrent sculpin (Cottus rhotheus) is a species of concern in 
Montana, but is no longer listed by Region 1 Forest Service. 

The KNF provides habitat for more than 300 different species of fish and wildlife (USFS 2003b), many of 
which occur on the Libby Ranger District and within the Rock Creek Project study area. The presence or 
absence of these fish and wildlife species in part depends on the amount, distribution, and quality of each 
species’ preferred habitat. In addition to habitat changes, many of these are impacted by fishing, hunting, 
or trapping. FWP regulates fish and game populations in the study area. The Forest Service and the FWP 
work together to ensure that an appropriate balance is maintained between habitat capability and 
population numbers. The Forest Service also works closely with the USFWS to assist in the recovery of 
species listed under the ESA. Proposed federal projects that have the potential to impact species protected 
by the ESA require consultation with the USFWS. 

3.11.1.5 Kootenai Forest Plan 
The 2015 KFP (USFS 2015b) provides a framework and text that guides resource management. It 
describes goals, desired conditions, objectives, standards, guidelines, and suitability for aquatic resources. 
The 2015 KFP incorporates the 1995 INFS. The concept of “priority watersheds,” as described in INFS, 
was refined in the 2015 KFP as “conservation” and “restoration” watersheds. Accordingly, the 2015 KFP 
includes the desired condition that “conservation watersheds provide habitats that can support population 
strongholds of federally listed and sensitive species. Conditions in restoration subwatersheds improve to 
support population strongholds.” (FW-DC-AQH-03). The conservation watersheds in the study area are 
East Fork Bull River and its tributaries including Snake Creek, Lost Girl Creek, North Fork East Fork 
Bull River, North Basin Creek, Isabella Creek, Placer Creek, and the stream flowing from the Moran 
Basin Lakes. The restoration watersheds are Lower Bull River that includes Copper Gulch and its 
tributaries; Miller Gulch and its tributaries; and Rock Creek and its tributaries, including Engle Creek, 
Big Cedar Creek, Orr Creek, East Fork Rock Creek, South Basin Creek, and West Fork Rock Creek. 

INFS also established protection zones for streams, wetlands, and landslide-prone areas called RHCAs. 
The KFP’s INFS standards and guidelines apply only to NFS lands. RHCAs are portions of watersheds 
where riparian-dependent resources receive primary emphasis. INFS set standards and guidelines for 
managing activities that potentially affect conditions within the RHCAs, and for activities outside of 
RHCAs that potentially degrade RHCAs. These standards and guidelines were incorporated into the 2015 
KFP. RHCAs are defined for four categories of stream or waterbody, depending on flow conditions and 
presence of fish, with different default RHCA widths for each category (Table 3-41). For fish-bearing 
streams, RHCAs extend from the edge of both sides of the active stream channel, to the outer edges of the 
100-year floodplain, to the outer edge of the riparian vegetation, to a distance equal to the height of two 
site-potential trees, or 300-foot slope distance (600 feet, including both sides of the stream channel), 
whichever is greatest. The widths of default RHCA buffers are based on current best practices to protect 
streams from nonchannelized sediment inputs (sediment produced from overland flow) and provide for 
other riparian functions. These riparian functions include delivery of organic matter, LWD recruitment, 
and stream shading. All four categories are represented by streams and waterbodies in the study area. 
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Table 3-41. RHCA Categories and Standard Widths. 
Stream or Waterbody Category Standard Width 

Fish-bearing streams Minimum 300 feet on each side of the stream 
Perennial, non-fish-bearing streams Minimum 150 feet on each side of the stream 
Ponds, lakes, and wetlands greater than 1 acre Minimum 150 feet from the maximum pool elevation 
Intermittent and seasonally flowing streams, wetlands 
less than 1 acre, landslides, and landslide-prone areas 

Minimum 100 feet from the edge  

Source: USFS 2015b. 

In addition, INFS identifies riparian management objectives (RMOs) that guide management of key 
habitat variables for good fish habitat on NFS lands. The RMOs for stream channel conditions provide the 
criteria against which attainment or progress toward attainment of riparian goals is measured. The three 
required RMOs, as established by the KFP’s INFS standards for forested systems, include pool frequency, 
LWD frequency, and width/depth ratio (Table 3-42). Actions that retard attainment of these RMOs, 
whether existing conditions are better or worse than objective values, are considered inconsistent with 
INFS and, therefore, are not in conformance with the 2015 KFP. 

Table 3-42. Riparian Management Objectives Standards by Channel Width. 
Wetted Width (ft) Pools per Mile LWD per Mile Width/Depth Ratio 

10 96 >20 pieces <10 
20 56 >20 pieces <10 
25 47 >20 pieces <10 
50 26 >20 pieces <10 

LWD = Large Woody Debris (diameter > 12 inches, length > 35 feet). 
Source: USFS 2015b. 

INFS included standards and guidelines that apply to all RHCAs on NFS lands and to projects and 
activities outside RHCAs on NFS lands that have the potential to degrade RHCAs. Some of the standards 
and guidelines require that activities not retard or prevent the attainment of the RMOs. For the purposes 
of analysis, to ‘retard’ means to slow the rate of recovery below the natural rate of recovery if no 
additional human-caused disturbance was placed on the system. This obviously would require 
professional judgment and should be based on watershed analysis of local conditions (USFS 2015b). The 
following 2015 KFP RHCA standards and guidelines are applicable to the Rock Creek Project: 

• Roads management (RF-1 through RF-5) 
• Minerals management (MM-1, MM-2, MM-3, and MM-6) 
• Lands (LH-3 and LH-4) 
• General riparian area management (RA-1 through RA-4) 
• Watershed and habitat restoration (WR-1 and WR-2) 
• Fisheries and wildlife restoration (FW-1 and FW-4)  

 
In addition to incorporating INFS standards and guidelines, three additional riparian standards are 
included in the 2015 KFP: FW-STD-RIP-01, FW-STD-RIP-02, and FW-STD-RIP-03. FW-STD-RIP-03 
incorporates and clarifies the INFS. FW-STD-RIP-01 and FW-STD-RIP-02 are designed to maintain or 
improve conditions where RHCAs are intact and functioning and promote a trend toward desired 
conditions where they are not intact and functioning. 
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3.11.2 Rock Creek Watershed 

3.11.2.1 Habitat 
Since analyses were completed for the 2001 FEIS, additional efforts to characterize habitat conditions in 
the Rock Creek drainage include: 

• a LWD survey (Watershed Consulting 2000) 
• an assessment of habitat restoration opportunities in Rock Creek (Water Consulting 2001a) 
• a reconnaissance report of erosion in Engle Creek (Water Consulting 2001b) 
• an assessment of habitat problems in the lower Clark Fork River including Rock Creek (GEI 

2005) 
• an assessment of instream barriers, low-flow substrate composition, sediment sources, and 

channel characterization, and LWD (Salmon Environmental Services 2012) 
• an updated habitat assessment completed by KNF in 2012 that included surveys of LWD, 

channel dimensions, pool frequency, and channel substrates in the mainstem of Rock Creek, 
East Fork Rock Creek, and West Fork Rock Creek (Kline Environmental Research 2012) 

• an evaluation of surface flow in Rock Creek, West Fork Rock Creek, and East Fork Rock 
Creek (Salmon Environmental Services 2015) 

• a 2015 water resources monitoring report (Hydrometrics 2015) 
• a 2016 Rock Creek Mine Field Investigation (Morrison Maierle 2017) 

 
Information from the studies listed above relevant to the Rock Creek Project is summarized below. Page 
3-66 of the 2001 FEIS provides a general description of Rock Creek habitat and pages 3-67 through 3-69 
of the 2001 FEIS provide a description of habitat data collected before 2000. 

South Basin Creek, Snort Creek, and upper east and west forks of Rock Creek are high-gradient, high-
elevation tributaries within the Rock Creek watershed. Periodic observations of streamflow conditions in 
South Basin Creek have been documented in 1985 (Hydrometrics 1987), 2000 (Gurrieri 2001), and 2012 
(Parker, pers. comm. 2013b; Neesvig, pers. comm. 2013). Based on these observations, South Basin 
Creek experiences seasonal intermittency in upper and lower reaches as well as having reaches that go dry 
when runoff flows below the surface through alluvium. 

Orr Creek, Big Cedar Creek, Engle Creek Miller Gulch, and Government Creek are also relatively high-
gradient watercourses located in lower elevation portions of the Rock Creek watershed. Based on 
available information for these tributaries, they are generally characterized as steep to very steep, having 
intermittent seasonal flow, heavy debris transport, rapids, and waterfalls (Rosgen 1996; Parker, pers. 
comm. 2013b). These high-gradient reaches do not typically provide permanent or quality habitat for 
aquatic biota. 

3.11.2.1.1 Flow Intermittency, Barriers, and Physical Channel Characteristics 
As described in Section 3.7, Water Quantity and Quality, Rock Creek flows are seasonally intermittent in 
losing reaches during periods of low flow. Mainstem Rock Creek flows intermittently during baseflow 
periods except for short perennial reaches near Orr Creek, Engle Creek, and Big Cedar Creek (Figure 
3-15) where surface flows are augmented by tributaries or groundwater discharges to the surface (Salmon 
Environmental Services 2012). Surface flow becomes intermittent again at 2,000 feet upstream of 
Montana Highway 200. The intermittent reaches in Rock Creek limit native fish migration (bull trout and 
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westslope cutthroat trout (Oncorhynchus clarkii lewisii)) from downstream rearing habitats in Cabinet 
Gorge Reservoir and Lake Pend Oreille to headwaters spawning habitat during the late summer to early 
fall (Watershed Consulting 1997, 2001a; GEI 2005; Appendix B). Recent surveys have also noted a 
possible seasonal migration barrier in Rock Creek at the culvert beneath Montana Highway 200 that 
ranges from about 15 to 30 inches above grade (Salmon Environmental Services 2012, 2015). 

East Fork Rock Creek is primarily a perennial stream but appears to lose surface flow near the confluence 
of the West Fork Rock Creek (Watershed Consulting 1997). West Fork Rock Creek also flows 
intermittently about 2,000 feet upstream of the confluence with East Fork Rock Creek and above a 
waterfall 2 miles upstream of the confluence (Watershed Consulting 1997). West Fork Rock Creek flows 
appear sufficient to support fish between the intermittent reaches during normal water years (GEI 2005). 
An elevated culvert at the NFS road #150 culvert crossing of West Fork Rock Creek 0.2 mile (1,050 feet) 
upstream of the confluence with East Fork Rock Creek is a partial migratory barrier under low-flow 
conditions as the culvert outlet is about 0.6 foot above the low-flow channel (Salmon Environmental 
Services 2012). The culvert associated with Montana Highway 200 on the mainstem may also be a barrier 
to fish movement during low flow (Salmon Environmental Services 2012). 

A natural fish barrier is present on East Fork Rock Creek 3 miles upstream from the confluence with West 
Fork Rock Creek. This barrier is located downstream of Rock Creek Meadows and at the outlet of Rock 
Lake and, while it may prevent upstream fish passage, it does not prevent downstream fish passage. The 
waterfall on West Fork Rock Creek is impassable to fish moving upstream. 

Habitat surveys, including physical characterization of stream reaches, were completed in the Rock Creek 
drainage and East Fork Bull River by KNF in August 2012 (Kline Environmental Research 2012). The 
average wetted width, depth, and width-to-depth ratios were very similar for the mainstem and East Fork 
Rock Creek, while West Fork Rock Creek was generally narrower and more entrenched (Table 3-43). 
West Fork Rock Creek had the highest frequency of pools (pool per feet) compared with mainstem and 
East Fork Rock Creek. None of the three drainages met pool frequency and width-to-depth ratio RMOs, 
summarized in Table 3-42. 

Table 3-43. Stream Habitat Parameters for the Rock Creek and East Fork Bull River Drainages, 
August 2012.  

Reach 
Length (ft) 

Average 
Wetted 

Width (ft) 
Average 
Depth (ft) 

Width/Depth 
Ratio Pools/ft Average Percent 

Fines in Pool Crest 

29,077 20 1.2 22.8 1/282 27 
East Fork Rock Creek 

16,376 20 1.1 21.9 1/455 15 
West Fork Rock Creek 

10,775 11 0.9 13.6 1/177 41 
East Fork Bull River 

2,667 21 1.2 20.1 1/205 ND 
1,684 23 1.0 23.6 1/140 ND 
1,050 21 0.8 29.2 1/105 ND 

ND = parameter not measured. 
Shaded values indicate RMOs not met. 
Source: Kline Environmental Research 2012. 

3.11.2.1.2 Stream Substrates 
The following description of stream substrates and spawning substrate availability is summarized from 
the 2001 FEIS and supplemented by data collected from 2011 and 2012 surveys (Kline Environmental 
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Research 2012; Salmon Environmental Services 2012). Pages 3-66 through 3-69 of the 2001 FEIS 
provide additional information on stream substrates and spawning habitat in Rock Creek. 

Rock Creek watershed stream substrates are dominated by large cobbles in both the lower and upper 
reaches, with an increasing percentage of boulders upstream in the watershed (Salmon Environmental 
Services 2012). Mainstem Rock Creek is fairly unstable in the active floodplain, with a considerable 
amount of bedload movement. Mainstem Rock Creek spawning habitat is generally limited to small 
pockets behind boulders and woody debris. Although some substrates within the bankfull channel are 
within the optimal size range for salmonid spawning, most of the suitable-sized substrate is located 
outside of the low-flow channel and, therefore, is not available for bull trout spawning. Visual 
observations indicated that mainstem Rock Creek generally lacks spawning gravels in the low-flow 
channel except in limited areas between Montana Highway 200 and the confluence of Engle Creek. West 
Fork and East Fork Rock Creek have little spawning-sized gravel in the low-flow channel except in the 
braided section of East Fork Rock Creek just above the confluence with West Fork Rock Creek (Salmon 
Environmental Services 2012). 

Based on substrate data collected in 2011 and 2012 (Kline Environmental Research 2012; Salmon 
Environmental Services 2012), conditions described in the 2001 FEIS are generally consistent with 
current stream substrate conditions in Rock Creek. Small to large cobbles were the dominant substrate 
throughout the mainstem and East Fork Rock Creek, and spawning gravel was scarce and generally 
confined to the low-flow channel margins and depositional bars above the low-flow channel (Salmon 
Environmental Services 2012). 

Data from Wolman pebble counts (Salmon Environmental Services 2012) and KNF August 2012 stream 
surveys and sediment core samples (Kline Environmental Research 2012) indicate that fines in the 
mainstem, West Fork, or East Fork of Rock Creek (Table 3-43) are not excessive based on reference 
conditions in unmanaged watersheds of similar geology. The high-flow and low-flow channels of 
mainstem Rock Creek are dominated by 2.5- to 10-inch-diameter cobble because fine sediment is readily 
transported out of the mainstem or deposited in the high-flow side channels. 

3.11.2.1.3 Sediment Sources 
The 2001 FEIS (page 3-67) identified a major sediment source to lower Rock Creek in Engle Creek. In 
1996, the highest level of surface fines in Rock Creek was found downstream of Engle Creek (Watershed 
Consulting 1997), suggesting that erosion in Engle Creek may have contributed to surface fines in that 
reach. This sediment source was revisited in 2001, during which time it was observed that the active 
channel of Engle Creek had migrated away from the erosional area and is no longer a source of sediment 
to Engle Creek and lower Rock Creek (Watershed Consulting 2001b). 

In 2011 and 2012, Salmon Environmental Services (2012) surveyed known and potential sediment 
sources to Rock Creek identified in earlier reports. The primary source of new sediment delivery in the 
Rock Creek watershed is bank erosion that was originally caused by abnormally high runoff during 2008. 
Bank scour within the bankfull channel was evident at all sites surveyed during 2011 (Salmon 
Environmental Services 2012). Road densities in the Rock Creek, West Fork Rock Creek, and East Fork 
Rock Creek subwatersheds are low and there has not been any road reconstruction, administrative 
closures, or decommissioning since 1996. The roadbeds appear stable with no visible surface erosion such 
as gullying or rilling that could result in sediment delivery (Salmon Environmental Services 2012). 

3.11.2.1.4 Large Woody Debris 
Rock Creek was surveyed for instream large woody debris (LWD) and LWD recruitment potential in 
2000 (Watershed Consulting 2000). LWD was characterized in the 2000 survey as woody debris that was 
“longer than the channel bankfull (width) and had a demonstrable effect on channel morphology or fish 
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habitat.” The 2000 survey indicated a general increase in the average diameter of instream LWD from 
lower mainstem Rock Creek to upper Rock Creek, while the amount of LWD within the bankfull channel 
increased from the mouth of Rock Creek to Engle Creek, and decreased from Engle Creek to West Fork 
Rock Creek (Table 3-44). The amount of instream LWD observed in Rock Creek in 2000 was 
substantially lower than comparable reference streams on the KNF (Watershed Consulting 2000). 

Table 3-44. LWD in Mainstem Rock Creek, 2000. 

LWD Survey Reach 
Approximate 
Reach Length 

(ft) 

Average 
Diameter 

(in) 
Instream LWD 

per 1,000 ft 
Recruitable 

LWD per 1,000 
ft 

Mouth to Canyon Reach1 5,000 17 2 11 
Canyon Reach1 2,800 14 4 20 
Canyon Reach1 to NFS road #1502 5,600 20 12 16 
NFS road #1502 to Big Cedar Creek 6,500 25 8 16 
Big Cedar Creek to Orr Creek 3,700 28 3 5 
Orr Creek to West Fork Rock Creek 2,700 23 3 19 
Undeveloped KNF Watersheds3 NA NA 25 30 
1 The downstream extent of Canyon Reach is 2,600 feet upstream of Montana Highway 200. 
2 Downstream NFS road #150 bridge crossing. 
3 Average instream LWD and recruitable LWD from four undeveloped KNF watersheds: Ross Creek, Spar Creek, WF Trout 
Creek, and Hamilton Gulch. 
Source: Watershed Consulting 2000. 
 
In August 2012, KNF personnel completed a survey of LWD in the mainstem, East Fork, and West Fork 
of Rock Creek as well as East Fork Bull River (Kline Environmental Research 2012; Salmon 
Environmental Services 2012). KNF surveyors noted that bank erosion, channel migration, and windfall 
have resulted in increased recruitment of woody debris since the 2000 Watershed Consulting (2000) 
survey (Salmon Environmental Services 2012). The 2012 survey included all woody debris within and 
suspended over the bankfull channel, not just the woody debris longer than the bankfull channel as 
defined for the 2000 survey (Watershed Consulting 2000). The definition of total LWD for the 2012 
survey included woody debris at least two-thirds of the bankfull width and a diameter at breast height 
(DBH) greater than 6 inches. Although these criteria for LWD differ from the criteria used for the 2000 
survey and INFS guidelines summarized in Table 3-42, KNF has adopted them as standard protocol for 
streams with a bankfull width less than 30 feet. The results of the 2012 survey are summarized in Table 
3-45. 
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Table 3-45. LWD in Mainstem Rock Creek, West Fork Rock Creek, East Fork Rock Creek, and 
East Fork Bull River, 2012. 

Stream Reach 
Survey 
Length 
(miles)1 

All Woody 
Debris per 

1,000 ft2 

All 
Recruitable 

Woody 
Debris 

(pieces/mile) 

Large Woody 
Debris >6 

inches DBH 
(pieces/mile)3 

Mainstem Rock Creek 
0-1.7 1.74 369.0 96.9 1.2 

1.7-4.32 2.51 344.2 186.8 29.1 
4.3-5.5 1.25 218.4 90.4 2.4 

West Fork Rock Creek 
0-0.61 0.64 279.7 180.8 48.4 

0.6-1.42 0.8 495.0 709.4 112.5 
1.4-2.03 0.61 649.2 535.0 229.5 

East Fork Rock Creek 0-3.1 3.22 451.2 819.7 28.3 

East Fork Bull River 
0.42-0.93 0.50 - - 323 
1.86-2.18 0.32 - - 702 
3.87-4.07 0.20 - - 739 

1 RM = river miles, measured from mouth of stream. 
2 Includes all suspended and instream woody debris; no length or DBH criteria were applied. 
3 Includes LWD greater than 6 inches DBH and longer than the bankfull channel width. 
Source: Salmon Environmental Services 2012. 

During the 2012 survey of mainstem Rock Creek, woody debris was most abundant between river miles 
1.7 and 4.4 and least abundant in upper reaches where logging has previously occurred in riparian areas 
(Salmon Environmental Services 2012). Due to its large second-growth cedar stands that form a complete 
overstory, during the 2012 survey, West Fork Rock Creek had more woody debris than the mainstem and 
East Fork Rock Creek and the highest recruitable woody debris (Salmon Environmental Services 2012). 
The different definitions of LWD and recruitable LWD between 2000 and 2012 surveys prevent direct 
comparisons of survey results. 

LWD recruitment potential in the Rock Creek drainage has been influenced by past timber harvests. 
Historical aerial photography indicates that riparian timber harvest occurring prior to 1933 has had a long-
term effect on LWD recruitment in mainstem Rock Creek. Pre-1933 riparian timber harvest was generally 
heavy from upstream of Engle Creek (NFS road #150 bridge) to West Fork Rock Creek, and was heaviest 
between Big Cedar Creek and West Fork Rock Creek. Based on Watershed Consulting (2000) data, the 
lowest recruitment potential occurs between Big Cedar Creek and Orr Creek (Table 3-44), where 
evidence of riparian timber harvest is the greatest; instream woody debris is also low in this section. 

Timber harvest has occurred in the Rock Creek watershed since 1933, including harvesting of more than 
8% of the West Fork Rock Creek watershed in the 1960s (GEI 2005). West Fork Rock Creek in the 
vicinity of the area harvested in the 1960s showed signs of channel migration, as evidenced by woody 
debris-formed step pools and dry side channels in 2011 (Salmon Environmental Services 2012). Since 
2000, logging activities in the Rock Creek drainage have been limited (based on acres logged) compared 
with activities prior to 2000 (Salmon Environmental Services 2012). Recent logging activities have 
generally maintained riparian buffers around Rock Creek and its tributaries (Salmon Environmental 
Services 2012). 

Very little timber harvest has occurred in the East Fork Rock Creek drainage, which contains fairly large 
quantities of LWD (GEI 2005; Salmon Environmental Services 2012). Woody debris jams and side 
channels are common in sections of East Fork Rock Creek (Salmon Environmental Services 2012). In 
2011, Salmon Environmental Services (2012) noted riparian clearing of large cull cedar on East Fork 
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Rock Creek that appeared to be causing erosion and sediment delivery to East Fork Rock Creek. 
However, DNRC has since stopped the operation and mitigated for the damage caused to the riparian 
area. Wildfires, restoration work, and other actions that affect instream woody debris or woody debris 
recruitment potential have not occurred since the 2000 woody debris survey (Salmon Environmental 
Services 2012). 

3.11.2.1.5 Riparian Habitat Conservation Areas 
Within the study area, RHCAs were mapped based on standard buffer widths for four categories of 
streams, water bodies, and wetlands (Table 3-41). Figure 3-16 depicts the RHCAs for the study area, 
including streams, waterbodies, and wetlands within the Rock Creek and Bull River watersheds, as well 
as minor tributaries of the Clark Fork River. RHCAs only apply on NFS lands. 

3.11.2.2 Aquatic Plants 
Hydrologic conditions and human disturbances in the Rock Creek drainage that could directly or 
indirectly affect composition and abundance of aquatic plant and algal communities (periphyton) have not 
changed substantially since analyses were completed for the 2001 FEIS (Salmon Environmental Services 
2012). Periphyton communities in the Rock Creek drainage are described on page 3-69 of the 2001 FEIS. 

3.11.2.3 Aquatic Invertebrates 
The western pearlshell mussel (Margaritifera falcata) is designated as a Forest Service sensitive species 
and Montana species of concern. The western pearlshell mussel is native to western North America. 
Montana populations are becoming less viable with decreased streamflows, warming, and habitat 
degradation (MNHP 2012). The decline in westslope cutthroat trout, the primary salmonid host for this 
mussel species, has also been attributed to western pearlshell mussel diminishing numbers (MNHP 2012). 
The mussel prefers stable gravel and pebble substrates in small to medium cold water rivers characterized 
as having Rosgen C channel morphology (Rosgen 1996) and moderate slopes (Stagliano 2010). No 
pearlshell mussels were found in the study area during MNHP’s statewide comprehensive surveys 
conducted from 2007 to 2009 (Stagliano 2010). A section of mainstem Rock Creek upstream of Engle 
Creek was characterized as Rosgen C channel (Salmon Environmental Services 2012), although 
intermittent flow and seasonal subsurface flow throughout the mainstem suggest the reach would not 
provide optimal habitat for the mussel. Because western pearlshell mussels have not been documented in 
the study area, they will not be discussed further in this SEIS. 

Based on channel conditions and Rosgen reach classifications found in 2011 by Salmon Environmental 
Services (2012), hydrologic conditions and human disturbances in the Rock Creek drainage that could 
directly or indirectly affect composition and abundance of general aquatic invertebrate communities have 
not changed substantially since analyses were completed for the 2001 FEIS. Aquatic invertebrate 
communities in the Rock Creek drainage are described on page 3-69 of the 2001 FEIS. Additional aquatic 
macroinvertebrate data were collected in 2016 at a few sites within the Rock Creek study area as part of a 
Rock Creek Mine Field Investigation (Morrison Maierle 2017). Population metrics based on 
semiquantative sampling of macroinvertebrates at several springs/seep sites (SP-4, SP-8, SP-46, and SP-
72) within the Rock Creek watershed (West Fork Rock Creek and South Basin Creek) are shown in Table 
3-46, and suggest that each of the four locations were likely perennial springs, at least throughout 2016. 



Chapter 3 Aquatic Life and Fisheries 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-138 

Table 3-46. Metrics for Aquatic Invertebrates at Four Springs in the Rock Creek Watershed. 
Site ID SP-4 SP-8 SP-46 SP-72 

Drainage 
West Fork Rock 

Creek South Basin Creek South Basin Creek 
West Fork Rock 

Creek 
Elevation (ft) 4,219' 6,919' 6,935' 4,126' 
          
Metric1 
Total # of Taxa  31 30 18 14 
Total # of EPT Taxa 6 4 5 0 
% EPT  3.82 9.05 59.26 0 
% Dominant Taxon 38.82 18.93 24.07 66.47 
% Chironomidae 49.41 53.09 24.07 25.66 
% Diptera 1.47 4.94 10.19 0.58 
Shannon H 3.001 3.997 3.365 1.897 
          
Perennial likelihood2 highly likely highly likely highly likely likely 
1. Data include members of the family chironomidae (midges) identified down to the lowest practicable level (typically genus). 
2. Perennial likelihood is based on the occurrence of a significant number of taxa that have to live in the water continuously for a 
year or more. Note that the perennial status is only for that given year’s flow regime. In other words, while it provides more 
information than a point-in-time flow measurement, it only reveals a year-in-time’s flow. 
Metric Definitions:  
Total # of Taxa- The total number of taxa (richness) generally increases with improving biotic condition. 
# EPT Taxa- The total number of distinct taxa within the orders Ephemeroptera, Plecoptera, and Trichoptera. This value 
summarizes taxa richness within the orders generally considered sensitive to pollution. 
% EPT Taxa- The percent contribution of the orders Ephemeroptera, Plecoptera, and Trichoptera. This value summarizes the 
percentage within the orders generally considered sensitive to pollution or stress. 
% Dominant Taxon- The percent contribution of the most numerous taxon. Undisturbed environments generally support 
communities having large numbers of species with no individual species present in overwhelming abundance.  
% Chironomidae- The percent contribution of the family chironomidae. Disproportionate dominance of this generally tolerant 
group usually indicates poor biotic condition, although in some streams, this is not always the case. 
% Diptera- The percent contribution of members of the order diptera. Disproportionate dominance of this generally tolerant 
group usually indicates poor biotic condition, although in some streams, this is not always the case. 
Shannon H- A diversity index where relative abundances of the different taxa are taken into account. In general, values from 3 to 
5 indicate clean water (good), 1 to 3 moderately stressed water (fair), and values below 1 indicate heavily stressed water (poor). 
The quality of the habitat/substrate would also influence these numbers.  
 Source: Morrison Maierle 2017. 
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3.11.2.4 Fish 
Rock Creek fish populations have been sampled extensively by electrofishing since 2001, as part of 
Avista’s Clark Fork Settlement Agreement. Sampling originally occurred at four locations along 
mainstem and East Fork Rock Creek (Figure 3-15), but was reduced to two sites along East Fork Rock 
Creek (Avista Sections 2 and 4) after 2001. In 2015, a survey consisting of 12 sampling locations was also 
conducted in the Rock Creek drainage (Moran and Storaasli 2016:1). Avista activities in Rock Creek have 
also included bull trout redd surveys, downstream-migrating fish trapping and transport, radiotracking, 
and upstream transport around dams; findings from these additional activities are discussed in Section 
3.13, Threatened and Endangered Species. 

The following description of fish communities and distribution in Rock Creek summarizes pertinent 
Avista data collection efforts completed since 2001, with information from prior data collection efforts 
provided for context. Fish distribution, density, and relative abundance information resulting from surveys 
completed throughout the Rock Creek drainage are discussed on page 3-75 and shown in Table 3-25 of 
the 2001 FEIS. Also included are data collected for the 2009 Westslope Cutthroat Trout Status Update 
Summary (May 2009; StreamNet 2009) and the results of genetic monitoring studies conducted in 2009 
(Young and McKelvey 2009). 

The majority of fish sampled by Avista in the drainage were observed in East Fork Rock Creek, followed 
by mainstem Rock Creek, and West Fork Rock Creek. Four salmonid fish species observed in the Rock 
Creek drainage were westslope cutthroat trout, bull trout, brook trout (Salvelinus fontinalis), and rainbow 
trout (Oncorhynchus mykiss). 

Westslope cutthroat trout was found to be the dominant species in both West Fork Rock Creek and East 
Fork Rock Creek by Avista, where it was found in high densities (Watershed Consulting 1997; Avista 
2011; Moran and Storaasli 2016:21). Westslope cutthroat trout was also found to be the dominant species 
throughout the lower Clark Fork River watershed and Rock Creek drainage, accounting for about 80% of 
all species sampled in Rock Creek during 1996 (Watershed Consulting 1997), and approximately 70% of 
all species sampled in Rock Creek during 2015 (Moran and Storaasli 2016:10). Westslope cutthroat trout 
have been collected throughout the Rock Creek drainage including mainstem Rock Creek and Orr Creek 
(Avista 2011; Horn and Tholl 2011; Moran and Storaasli 2016:21). Westslope cutthroat trout were 
collected at densities of 50 to 100 fish/mile in West Fork Rock Creek and Orr Creek and at 0 to 50 
fish/mile in Rock Creek, East Fork Rock Creek, and Copper Gulch (May 2009; StreamNet 2009). In 
recent surveys, westslope cutthroat trout was collected in densities of 13 to 26 fish/100 m2 in West Fork 
Rock Creek and approximately 6 to 18 fish/100 m2 in Upper Rock Creek (Moran and Storaasli 2016:14). 

Bull trout is the second most abundant species within the Rock Creek watershed and has been observed in 
all reaches of the Rock Creek drainage surveyed by Avista through electrofishing or fish trapping (Moran 
and Storaasli 2016:21). Genetic testing conducted in 2009 also found bull trout in the mainstem of Rock 
Creek (Young and McKelvey 2009). Nonnative brook trout is the dominant species in Engle Creek and, to 
a lesser degree, in lower mainstem Rock Creek based on surveys completed in 1994 (Washington Water 
Power 1996); 2001 (Lockard et al. 2002); and 2015 (Moran and Storaasli 2016:12) but has not been 
observed in East or West Fork Rock Creek (Avista 2011; Moran and Storaasli 2016:21). As stated on page 
3-75 of the 2001 FEIS, rainbow trout have been observed in the Rock Creek drainage “rarely and only in 
the mainstem.” No rainbow trout have been observed during annual monitoring by Avista since 2001. A 
westslope cutthroat trout-rainbow trout hybrid was found in the upper reach of East Fork Rock Creek 
(Avista Section 4) in 2010, which was the first documented observation of a nonnative salmonid in East 
Fork Rock Creek (Horn and Tholl 2011). Three bull trout x brook trout hybrids were captured in lower 
Rock Creek in 2014 and one was captured during surveys in 2015 (Moran and Storaasli 2016:4, 2016:10), 
which may indicate the loss of reproductive success for bull trout that spawn in this area. 
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Horn and Tholl (2008) compared biomass and density estimates from 1999-2007 for fish monitoring sites 
on East Fork Rock Creek (Avista Sections 2 and 4) to estimate the stability of bull trout and westslope 
cutthroat trout populations. Biomass was found to be fairly stable at the sampling reach near the 
confluence of East and West Fork Rock Creek (Avista 2, 400 to 500 g/100m2) and somewhat less stable 
higher in the watershed (Avista 4, 400 to 600 g/100m2), although biomass was similar in magnitude 
between the sites. Horn and Tholl (2008) suggested that the stability in biomass for both species 
(accounting for 100% of East Fork Rock Creek fish community composition) may indicate that total fish 
populations in East Fork Rock Creek are at or near carrying capacity, while the observed difference in 
biomass range between the two sites may suggest that resource competition is more intense at Avista 
Section 4. Moran and Storaasli (2016:22) also noted the bull trout population has remained fairly stable 
despite the high degree of interannual variability of estimated bull trout biomass in Rock Creek, which 
ranged from 6.3 g/100m2 (Avista Section 2) to 275.2 g/100m2 (Avista Section 6) in 2015. 

As discussed in Section 3.11.2.1, Habitat, waterfalls in the upper reaches of East and West Fork Rock 
Creek function as natural barriers to fish migration, preventing fish from moving further upstream. 
Westslope cutthroat trout are abundant in West Fork Rock Creek (FWP 2017a). Bull trout were not 
observed in West Fork Rock Creek during 2007 electrofishing spot surveys aimed at capturing westslope 
cutthroat trout for genetic testing (Avista 2011), but were present during more comprehensive surveys 
completed by KNF fisheries biologists in 2012 (Kline Environmental Research 2012), and were captured 
during a 2015 survey of West Fork Rock Creek (Moran and Storaasli 2016:10). 

Avista’s genetic testing of westslope cutthroat trout and bull trout previously supported that populations of 
both species in Rock Creek below the natural barriers (waterfalls) in East Fork Rock Creek and West Fork 
Rock Creek were largely genetically pure, meaning they had not yet hybridized with nonnative fish 
species (Avista 2011). Genetic monitoring conducted in 2009 supported this finding with westslope 
cutthroat trout from Orr Creek and an unnamed tributary south of Rock Lake testing as greater than 90% 
genetically pure (May 2009). The 2010 observation of a westslope cutthroat trout-rainbow trout hybrid in 
East Fork Rock Creek several kilometers upstream of the West Fork Rock Creek confluence (Horn and 
Tholl 2011) is a known exception to what was previously considered a genetically pure population and is 
cause for concern. Additionally, during surveys of the Rock Creek drainage in 2015, a bull trout x brook 
trout hybrid was captured and genetically confirmed in lower Rock Creek (Moran and Storaasli 2016:10). 
Westslope cutthroat trout and Yellowstone cutthroat trout were historically stocked and incidentally cross-
bred to produce hybrid cutthroat trout that remain in Rock Lake and Rock Creek Meadows; these hybrids 
pose another potential threat to genetically pure westslope cutthroat trout populations downstream (GEI 
2005). Additional information on hybridization concerns related to historical fish stocking in Rock Lake 
are described on page 3-80 of the 2001 FEIS. 

3.11.2.5 Metal Concentrations in Fish 
Natural conditions and human disturbances in the Rock Creek drainage that potentially affect metal 
concentrations in Rock Creek fish have not changed substantially since analyses were completed for the 
2001 FEIS. Metal concentrations in fish tissue from the Rock Creek drainage are described on pages 3-80 
and 3-81 of the 2001 FEIS. 

3.11.2.6 Sensitive Fish Species 
Both dominant native fish species in the Rock Creek drainage, bull trout and westslope cutthroat trout, 
have designated federal and state special status. Westslope cutthroat trout are listed as sensitive species by 
the Forest Service and as a Montana species of concern. This designation is based on threats to local 
populations as a result of habitat fragmentation, loss of habitat, competition with nonnative species, and 
increased risk of hybridization (Leary et al. 1984; Liknes and Graham 1988; Rieman and Apperson 1989; 
Behnke 1992; McIntyre and Rieman 1995). Although westslope cutthroat trout populations are present 
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throughout the northern Rockies and Pacific Northwest, research indicates that populations have been 
declining throughout their home range over the last 100 years (Liknes and Graham 1988; Behnke 1992). 
Shepard et al. (2005) also concluded westslope cutthroat trout populations have declined from historical 
levels, but added that there is no immediate risk of extinction for this subspecies. 

The Rock Creek population of westslope cutthroat trout is dominant in number and geographical 
representation within the drainage (Washington Water Power 1996; Avista 2011). Rock Creek westslope 
cutthroat trout are predominantly genetically pure (Avista 2011; May 2009; StreamNet 2009), making the 
population important for conservation of the species throughout its range. Although hybridization of the 
species with nonnative salmonid (cutthroat trout x rainbow trout) was found in upper Rock Creek in 2010 
(Horn and Tholl 2011). 

Compared with mainstem Rock Creek, East and West Fork Rock Creek provide higher quality habitat and 
lack nonnative fish that threaten native salmonids. East and West Fork Rock Creek support the majority of 
westslope cutthroat trout in the drainage. Recent electrofishing surveys and trappings have confirmed that 
the Rock Creek westslope cutthroat trout population is stable and largely resident. A radiotagged cutthroat 
trout was tracked from Cabinet Gorge Reservoir to mainstem Rock Creek in 2002 (Avista 2011), 
indicating that migratory westslope cutthroat trout are also present in the drainage. 

Westslope cutthroat trout and bull trout distribution and abundance information is provided in Section 
3.11.2.4, Rock Creek Watershed - Fish of this SEIS and pages 3-75 through 3-80 of the 2001 FEIS. The 
threats to, recovery status, and conservation management of Rock Creek bull trout are discussed in 
Section 3.13.2, Threatened and Endangered Species - Bull Trout and in the 2007 BO Supplement to the 
USFWS 2006 BO (Appendix B). 

3.11.3 Bull River 
With a drainage area of 142 square miles, the Bull River watershed is the second largest tributary to the 
lower Clark Fork River from downstream of the Thompson River to the Montana-Idaho border. The Bull 
River flows 17.6 miles from the headwaters high in elevation in the CMW to its mouth at Cabinet Gorge 
Reservoir. The river experiences very little intermittency compared with other tributaries of the lower 
Clark Fork River (GEI 2005). The majority of the Bull River watershed land area is part of the KNF 
(93.2%), with 5.5% of the land area under private ownership and the remaining 1.3% owned by the Plum 
Creek Timber Company (GEI 2005). Current and historical land uses and events affecting the Bull River 
watershed include large fires, development, agriculture, timber harvest, and road development (GEI 
2005). Most human development is concentrated in the valley bottom area of the Bull River watershed 
(Land and Water Consulting 2001; GEI 2005). The main study area drainages within the Bull River 
watershed include the East Fork Bull River and Copper Gulch, which are described in more detail in 
sections below. 

The mainstem channel of the Bull River is primarily characterized as Rosgen E and C channel types with 
slopes between 0.1 and 2.3% (Land and Water Consulting 2001). Rosgen E and C channel types are both 
defined as slightly entrenched and highly sinuous (Rosgen 1996). Rosgen E channel types are more 
sinuous than C channel types and also typically have a lower width-to-depth ratio and slightly lower 
slope. The banks of the mainstem Bull River were largely stable during 2001, with evidence of bank 
erosion in areas where riparian disturbances had altered vegetation (Land and Water Consulting 2001). 
Bull River physical habitat is generally low in diversity with predominantly glide and run reach types 
(Washington Water Power 1996). Substrates consist of a mix of primarily cobble and rubble in high-
gradient reaches, sand/silt in low-gradient reaches, and high amounts of fine sediment are common 
throughout many areas of Bull River (average 30% fines) (Washington Water Power 1996). 
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Brown trout, brook trout, bull trout, largescale sucker, mountain whitefish, and slimy sculpin are common 
to abundant throughout the mainstem of Bull River (FWP 2017b). Longnose dace, northern pikeminnow, 
rainbow trout, and westslope cutthroat trout have also been identified throughout the Bull River 
mainstem, although they are characterized as rare (FWP 2017b). All of the species listed above are native 
to the region with the exception of brown trout, brook trout, and rainbow trout. Brown trout and brook 
trout together accounted for as much as 80% of the trout population in 1999 (Chadwick Ecological 
Consultants 2000) and were also the most abundant salmonid species found in middle and lower sections 
of the mainstem Bull River in 2005 (Moran 2006). Recent surveys of the Bull River drainage (Moran and 
Storaasli 2015) were consistent with these previous findings, noting brown trout and brook trout together 
accounted for approximately 81% of the total individuals captured in the mainstem in 2014, and found 
brook trout to be the most abundant species in the mainstem of the Bull River. Nonnative trout, 
particularly brown trout and brook trout, in the mainstem of Bull River, threaten native bull trout and 
westslope cutthroat trout through predation, competition, and hybridization (Chadwick Ecological 
Consultants 2000; GEI 2005). Recent sampling results also indicate the small numbers of bull trout in the 
upper Bull River and lower areas of the headwater forks (South, Middle, and North) of the Bull River 
may have been replaced by brook trout (Moran and Storaasli 2015). 

The mainstem Bull River provides habitat for westslope cutthroat trout and bull trout of all life stages, 
including spawning (Moran 2004; Storaasli and Moran 2011), although bull trout and westslope cutthroat 
trout are rare in lower reaches (Moran 2006). No bull trout were found during sampling of mainstem Bull 
River conducted in 2014, and westslope cutthroat trout accounted for approximately 6% of individuals 
captured (Moran and Storaasli 2015). Westslope cutthroat trout were sampled at densities of less than 50 
fish/mile in 2009 (May 2009; StreamNet 2009) and, in 2014, densities of westslope cutthroat trout ranged 
from approximately 0.3 fish/100 m to approximately 22 fish/100 m in the mainstem of the Bull River 
(Moran and Storaasli 2015). During the 2014 surveys, westslope cutthroat was the most commonly 
captured salmonid in the Bull River drainage (77%) with the majority found in East Fork Bull River and 
headwater forks (Moran and Storaasli 2015). Bull trout was only captured in East Fork Bull River, 
accounting for 1.4% of the total individuals captured during the sampling effort in the Bull River drainage 
(Moran and Storaasli 2015). The mainstem of the Bull River is also an important migratory corridor for 
native trout that spawn in headwater streams of the Bull River drainage (Katzman and Hintz 2003; 
Lockard et al. 2003; Lockard et al. 2008). 

3.11.4 East Fork Bull River 
The East Fork Bull River, with a drainage area of 26.5 square miles, is a primary tributary of the Bull 
River (GEI 2005). It originates as tributaries to St. Paul Lake in the CMW and flows approximately 8 
miles to its confluence with the Bull River. Aquatic resource surveys in East Fork Bull River, including 
fish population estimates, spawning surveys, redd counts, habitat assessments, trap and transport surveys, 
and genetic testing, have been completed since 2001 as part of Avista’s Clark Fork Settlement Agreement 
(Avista 1999a). Additional fisheries information for East Fork Bull River is available through studies 
completed by Washington Water Power Company (WWP 1996), Chadwick Ecological Consultants, Inc. 
(2000), GEI (2005), May (2009), and Young and McKelvey (2009). The following description of East 
Fork Bull River aquatic resources, fish communities, and habitat is based primarily on this information. 

Tributaries in the upper East Fork Bull River watershed below St. Paul Lake include North Basin Creek, 
Isabella Creek, Placer Creek, and an unnamed stream that exits from the Moran Basin lakes. Based on 
observations of these upper basin (within the CMW) streams in 1985 (Hydrometrics 1987) and 2012 
(Parker, pers. comm. 2013b), North Basin Creek is very steep and rocky with intermittent or ephemeral 
flow in the upper reaches, and flow becoming perennial at approximately 4,200 feet where the drainage 
basin becomes wider and less steep. High-gradient tributaries of East Fork Bull River are unlikely to 
provide permanent habitat for aquatic biota and are not discussed further. 
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3.11.4.1 Habitat 
3.11.4.1.1 Flow Intermittency, Barriers, and Physical Channel Characteristics 
The East Fork Bull River does not experience seasonal flow intermittency, as is common for Rock Creek 
and some other subwatersheds in the lower Clark Fork River Basin (GEI 2005). In addition to relatively 
steady streamflows, East Fork Bull River temperatures remain relatively stable during summer months 
(GEI 2005). 

There are no known barriers to fish passage in the East Fork Bull River watershed with the exception of 
an off-grade culvert upstream of Lost Girl Creek (River Design Group 2013) and a possible upstream 
barrier located 1 mile from the CMW boundary and downstream of the confluence with Isabella Creek 
(WWP 1996; Land and Water Consulting 2001). These potential barriers do not appear to completely 
impede the passage of fish upstream, as fish have been documented upstream of this barrier (FWP 2017c). 
The extent that these barriers may prohibit fish passage at various streamflow conditions has not been 
assessed. 

KNF surveys of physical habitat and channel classification in three reaches of East Fork Bull River were 
completed in August 2012 (Kline Environmental Research 2012). From furthest downstream to upstream, 
surveys were completed near the mouth of East Fork Bull River, between Snake Creek and Lost Girl 
Creek, and upstream of North Fork East Fork Bull River. The furthest upstream survey reach was 
classified as a Rosgen A channel type; entrenched with a low depth-to-width ratio, low sinuosity, and 
steep slope (greater than 4%) (Rosgen 1996). The two downstream reaches were classified as Rosgen B 
channel types. B channel types are typically characterized by moderate entrenchment, moderate width-to-
depth ratio, and moderate sinuosity; with slopes from 2 to 4%. The average wetted stream width was 
similar for all three survey reaches (Table 3-43), although average depth decreased from downstream to 
upstream survey reaches, resulting in a corresponding increase in width-to-depth ratios. Pool frequency 
also increased from downstream to upstream survey reaches. Survey reaches of East Fork Bull River did 
not meet RMOs for pool frequency or width-to-depth ratios provided in Table 3-42. East Fork Bull River 
width-to-depth ratios were similar to mainstem and East Fork Rock Creek. The two upstream survey 
reaches of East Fork Bull River had a higher pool frequency than the mainstem and East Fork and West 
Fork Rock Creek (Kline Environmental Research 2012). 

3.11.4.1.2 Stream Substrates 
The East Fork Bull River is dominated by cobble and rubble substrates in the high-gradient sections and 
sand and silt in low-gradient sections (WWP 1996; Land and Water Consulting 2001). Compared with 
other Bull River tributaries and most other Clark Fork River tributaries that have been characterized and 
monitored as part of Avista’s Clark Fork Settlement Agreement (Avista 1999a), East Fork Bull River has 
less fine sediment in streambeds (WWP 1996; Lierman and Tholl 2003). Approximately 1,000 feet of the 
lower East Fork Bull River were restored and enhanced by Avista between 2001 and 2008 to reduce 
sediment and increase fish habitat (Horn and Tholl 2011). The restoration included rechannelization, 
revegetation, and installation of LWD resulting in redirection of flows to a historical channel. Another 
East Fork Bull River restoration project was completed in 2008 to rebuild 900 feet of channel that had 
been degraded during a small landslide (Horn and Tholl 2011). 

Potential spawning and rearing habitats were assessed at select locations of the East Fork Bull River 
between 1992 and 1994 (WWP 1996). The aerial percentage of suitable spawning habitat in the East Fork 
Bull River was 0.6% and potential rearing habitat in this stream was 4.1% of total stream surface area. 
The survey indicated that available spawning and rearing habitat was low compared with other tributaries 
to the lower Clark Fork River (WWP 1996). Redd surveys completed by Avista, however, suggest that 
East Fork Bull River supports consistently high bull trout spawning activities compared with many other 
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lower Clark Fork River tributaries, with redds most abundant from North Fork East Fork Bull River to 
Isabella Creek (GEI 2005; Storaasli and Moran 2011). 

3.11.4.1.3 Sediment Sources 
Two large landslides were observed during East Fork Bull River watershed surveys completed in 2000 
(Land and Water Consulting 2001). Historically, the East Fork Bull River has experienced more timber 
harvest and stand replacement fires compared with other subwatersheds within the greater Bull River 
watershed (GEI 2005). East Fork Bull River surface fines are more abundant below Snake Creek, which 
is a major sediment source to lower reaches of East Fork Bull River (Land and Water Consulting 2001). 

3.11.4.1.4 Large Woody Debris 
Surveys completed in lower Clark Fork River subwatersheds during the early 1990s found that the 
amount of LWD (diameter > 0.1 meter) in the East Fork Bull River bankfull channel was average for 
wood pieces less than 3 meters long, low for wood aggregations and wood pieces greater than 3 meters 
long, and high for root-wads (WWP 1996). KNF LWD surveys were completed on East Fork Bull River 
in 2012 just above the confluence with the Bull River, between Snake Creek and North Fork East Fork 
Bull River, and between North Fork East Fork Bull River and the CMW boundary (Kline Environmental 
Research 2012). In 2012, LWD density in both upstream survey reaches was more than twice the density 
observed in the survey reach located near the confluence with the Bull River, and the furthest upstream 
survey reach had the highest LWD density of all three reaches (Table 3-45). These trends are consistent 
with observations from a 2000 watershed assessment noting the abundance of LWD in East Fork Bull 
River upstream of Snake Creek (Land and Water Consulting 2001). In the 2000 assessment, habitat 
complexity in upstream reaches of East Fork Bull River (upstream of North Fork East Fork Bull River in 
the assessment) is attributed to LWD jams. Stream conditions related to LWD in this upstream reach are 
described as “providing some of the most complex habitat in the form of deep plunge pools, overhanging 
cover, and low velocity, off-channel rearing areas” (Land and Water Consulting 2001). 

3.11.4.2 Aquatic Invertebrates 
The East Fork Bull River is classified as a forested mountain stream by the MNHP (2013). This aquatic 
community type is characterized by indicator species including mayfly, stonefly, caddisfly, and cold water 
dipterans that are pollution intolerant and adapted to fast-current main channel habitat (MNHP 2013). 

3.11.4.3 Fish 
The East Fork Bull River is an important local native fishery, supporting the highest densities of native 
trout within the Bull River watershed (WWP 1996). Fish population surveys in East Fork Bull River 
confirm that brook trout, brown trout (Salmo trutta), bull trout, westslope cutthroat trout, mountain 
whitefish (Prosopium williamsoni), sculpin (Cottus spp.), and northern pikeminnow (Ptychocheilus 
oregonensis) are present in the East Fork Bull River (WWP 1996; Chadwick Ecological Consultants, Inc. 
2000; FWP 2008; Young and McKelvey 2009; Horn and Tholl 2011). By species, fish densities were 
highest for westslope cutthroat trout during the 1992-1994 surveys, followed by brown trout, bull trout, 
and brook trout (WWP 1996). During 2014 surveys of the East Fork Bull River (Moran and Storaasli 
2015), westslope cutthroat trout was also the most abundant fish found, again followed by brown trout, 
bull trout, and brook trout. 

Periodic fish population estimates completed by Avista show changing population dynamics in 
downstream reaches of East Fork Bull River (between its confluence with the Bull River and Snake 
Creek) since 2000 (Horn and Tholl 2011). Nonnative brown trout became the dominant fish species in 
lower East Fork Bull River following stream restoration completed under the Avista Settlement 
Agreement. However, nonnative fish were actively removed starting in 2007 to encourage local 
population growth of bull trout and westslope cutthroat trout. The proportion of native fish in lower East 
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Fork Bull River has increased since 2008, and westslope cutthroat trout was the dominant fish species in 
2009, 2010, and 2014. Westslope cutthroat trout were found at densities of 50 to 150 fish/mile in East 
Fork Bull River in 2009 (May 2009; StreamNet 2009), and from approximately 11 to 54 fish/100 m in 
2014 (Moran and Storaasli 2015). Bull trout and westslope cutthroat trout have been historically dominant 
in East Fork Bull River reaches sampled upstream of Snake Creek (WWP 1996; Chadwick Ecological 
Consultants, Inc. 2000; Horn and Tholl 2011; Moran and Storaasli 2015). 

Yellowstone cutthroat trout have been reported as being stocked in St. Paul Lake as early as 1934 and 
1957 in Moran Basin Lakes(FWP 2017d, 2017e). Westslope cutthroat trout have been stocked in both St. 
Paul Lake and Moran Basin Lakes since 1975. St. Paul Lake was most recently stocked in 2015 and 
Moran Basin Lakes in 2016. Prior to 1934, fish were absent from St. Paul Lake (Carlson, pers. comm. 
2016). 

3.11.4.4 Sensitive Fish Species 
Westslope cutthroat trout and bull trout are present in all surveyed reaches of the East Fork Bull River 
(FWP 2017c), are the most common species found in East Fork Bull River above Snake Creek (WWP 
1996; Horn and Tholl 2011), and are the only fish species sampled at or above the CMW boundary (FWP 
2017c). The current status of bull trout in East Fork Bull River is discussed in Section 3.13.2, Threatened 
and Endangered Species - Bull Trout. Westslope cutthroat trout populations within East Fork Bull River 
likely consist of both resident and fluvial life history forms (Katzman and Hintz 2003). 

The persistence of westslope cutthroat trout in lower East Fork Bull River is threatened by the presence of 
nonnative fish such as brook and brown trout (GEI 2005). These nonnative trout compete with westslope 
cutthroat trout for available resources and may prey upon them. Genetic analyses indicated the westslope 
cutthroat trout population in the East Fork Bull River is pure (May 2012; FWP 2017c); however, more 
recently, two westslope cutthroat-rainbow trout hybrids were captured in East Fork Bull River in 2014 
(Moran and Storaasli 2015). Nonnative fish suppression efforts in 2007 and 2008 resulted in increased 
dominance by westslope cutthroat trout and bull trout in the 3 years following initiation of the effort 
(Horn and Tholl 2011). 

3.11.5 Copper Gulch 
The following description of Copper Gulch aquatic resources, fish communities, and habitat is based 
primarily on information from WWP (1996), Chadwick Ecological Consultants, Inc. (2000), GEI (2005), 
May (2009), and Kline Environmental Research (2012, 2016). Copper Gulch (also known as Copper 
Creek) is a tributary extending 4.7 river miles east from the Bull River mainstem to its headwaters in the 
CMW. Aquatic habitat in Copper Gulch was assessed in 2000 from the Bull River confluence upstream 
1.7 miles to where Copper Gulch was observed to be dewatered (Land and Water Consulting 2001). The 
2000 assessment concluded that channel stability was poor and fish habitat (including spawning, rearing, 
and overwintering habitat) was limited near the mouth of Copper Gulch (Bull River confluence). Copper 
Gulch fish habitat was comparatively better between river miles 0.9 and 1.7 based on higher LWD, 
channel complexity, and stability, though spawning habitat was limited (Land and Water Consulting 
2001). Above river mile 1.7, fish habitat was limited by steep gradient and regular subsurface flow (Land 
and Water Consulting 2001). Westslope cutthroat trout were sampled at densities of less than 50 fish/mile 
in 2009 (May 2009; StreamNet 2009). 

Land and Water Consulting (2001) indicated that Copper Gulch fish surveys completed by FWP identified 
bull trout, brown trout, brook trout, mountain whitefish, and hybridized westslope cutthroat trout in the 
drainage. However, the report did not provide a literature source or survey data, and no data for these 
surveys are available in FWP’s Montana Fisheries Information System (MFISH), a repository for 
fisheries survey data for the state (FWP 2017f). May (2009) found westslope cutthroat trout in Copper 



Chapter 3 Aquatic Life and Fisheries 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-148 

Gulch to be mostly genetically pure, while FWP surveys of Copper Gulch completed during 2012 
identified brook trout, brown trout, and westslope cutthroat trout-rainbow trout hybrids near the mouth 
and nonhybridized westslope cutthroat trout near river mile 1.7 (Kline Environmental Research 2012). 

In recent snorkel surveys of Copper Gulch (Kline Environmental Research 2016), brook trout, brown 
trout, rainbow trout, and cutthroat trout were found in Copper Gulch near its confluence with Bull River, 
with brook trout as the most common sighting. Bull trout were also observed in Copper Gulch during this 
study, but further upstream from the confluence where habitat conditions were relatively improved. 

Upper Copper Gulch flows from Copper Lake in the CMW and is depicted as perennial from the mouth 
of Copper Lake in the USGS topographic quadrangle (Elephant Peak, MT), though water does not always 
flow from Copper Lake. Flow was observed below an elevation of about 4,460 feet in August 2012, and 
was dry above this elevation (Parker, pers. comm. 2013b). Chicago Creek, which is a tributary to Copper 
Gulch, is also a high-gradient drainage within the CMW. Based on the Elephant Peak, MT quadrangle, 
Chicago Creek becomes perennial below about 5,000 feet, though flow has been observed at 5,515 feet in 
August 2012 (Parker, pers. comm. 2013b). These high-gradient streams, as shown in Figure 3-13, are 
characterized by seasonal intermittency, heavy debris transport, rapids, and waterfalls (Rosgen 1996) and 
do not typically provide permanent habitat for aquatic biota. 

3.11.6 Clark Fork River/Cabinet Gorge Reservoir 
Cabinet Gorge Reservoir is a 2,848-acre waterbody upstream of CGD, just east of the Montana/Idaho 
border. Water released from Cabinet Gorge Reservoir flows into the Clark Fork River, continuing through 
western Montana west into Lake Pend Oreille, Idaho, which is 10 miles downstream of CGD. This 
hydroelectric facility is owned and operated by Avista and is used as a regulating reservoir for NRD. 
Discharge from NRD varies daily and seasonally, depending on the demand for electrical power. When 
discharge rates are high, Cabinet Gorge in the vicinity of Rock Creek resembles a river rather than a 
reservoir. Collectively, the waterbody enclosed by the CGD and NRD is often referred to as the Cabinet 
Gorge Reservoir (Ardren et al. 2008). Hydrologic characteristics of the Clark Fork River, CGD, and NRD 
are described in more detail in Section 3.7, Water Quantity and Quality. 

Cabinet Gorge Reservoir is classified as a mesotrophic lake (i.e., a lake with an intermediate level of 
productivity, commonly clear with beds of submerged aquatic plants and medium levels of nutrients). 
However, because of rapid water exchange rates, the lake is almost always the same temperature on the 
surface as it is on the bottom (Avista 1999b). Because of the fairly warm temperatures throughout the 
water column, refuge for cold water fish in deep portions of the reservoir is rare. Dissolved oxygen levels 
in the reservoir are usually adequate to support fish, even at greater depths. The maximum temperature 
rarely exceeds 72°F, except in some backwater shallows. 

As part of Avista’s Clark Fork Settlement Agreement (Avista 1999a) to relicense the Noxon Rapids and 
Cabinet Gorge Hydroelectric Projects (FERC Nos. 2058 and 2075), Avista is obligated to release a 5,000-
cfs minimum flow from CGD. In addition, Avista is required to implement a native salmonid restoration 
plan to: (1) mitigate the operational effects of the project on native fish populations, primarily bull trout 
and westslope cutthroat trout in the lower Clark Fork River, its tributaries, and Lake Pend Oreille; (2) 
improve the long-term viability of native fish populations through improved fish movements and genetic 
exchange among native salmonid subpopulations, or through hatchery supplementation; (3) restore and 
protect fish habitat in tributaries to the lower Clark Fork River and in the project reservoirs; (4) 
implement a bull trout protection program; and (5) conduct a bass fishery enhancement evaluation. 

As part of Avista’s Clark Fork Settlement Agreement (Avista 1999a) and FERC relicensing, Avista 
implemented an Adult Fish Passage Program in 2001 to transport fish captured below the CGD to 
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locations upstream of the dam. Captured fish are released to presumed stocks of origin based on genetic 
testing (Moran 2011). 

3.11.6.1 Aquatic Plants 
Montana’s Aquatic Nuisance Species Plan lists Eurasian watermilfoil (Myriophyllum spicatum), curlyleaf 
pondweed (Potamogenton crispus), and flowering rush (Butomus umbrellatus) as present in Noxon 
Rapids Reservoir, Cabinet Gorge Reservoir, and Thompson Falls Reservoir (Tetra Tech 2010). Periphyton 
community information in the Clark Fork River system is described on page 3-82 of the 2001 FEIS. 

3.11.6.2 Aquatic Invertebrates 
Wells et al. (2008) identified the Clark Fork River, Noxon Rapids Reservoir, and Cabinet Gorge Reservoir 
as high risk for dreissenid (zebra and quagga) mussel establishment. Wells et al. (2008) also identified the 
Clark Fork River and Noxon Rapids Reservoir as Montana state high-risk areas for mussel establishment 
and the Cabinet Gorge Reservoir as moderate risk for mussel establishment. In 2016, Montana’s first 
confirmed samples of larvae of the nonnative zebra mussel (Dreissena polymorpha) and quagga mussel 
(D. rostriformis bugensis) were found in Tiber Reservoir and was suspected in Canyon Ferry Reservoir 
(FWP 2016). 

The western pearlshell mussel was not addressed in the 2001 FEIS, but was designated a Forest Service 
sensitive species and Montana species of concern in 2010 and has been in decline throughout Montana 
(MNHP 2012). Populations of the western pearlshell mussel once occurred in the Clark Fork River but 
were not observed in the lower Clark Fork River near Noxon Rapids and Cabinet Gorge reservoirs during 
recent surveys (Tetra Tech 2010). 

Additional Cabinet Gorge Reservoir aquatic invertebrate information is provided on page 3-82 of the 
2001 FEIS. 

3.11.6.3 Fish 
Monitoring of fish abundance in Cabinet Gorge Reservoir using a variety of sampling methods has 
occurred sporadically since its creation in 1952. An extensive fish sampling program was completed by 
Avista in 1994-1995 as part of their FERC relicensing. The results of the 1994-1995 fish sampling are 
provided on pages 3-83 and 3-84 of the 2001 FEIS. Additional studies using standardized gill nets have 
been completed since 2000 for within Cabinet Gorge Reservoir for interannual comparisons. 

The results of gill net studies from 2000 through 2006 within Cabinet Gorge Reservoir were summarized 
by Hanson and Tholl (2007). Throughout the 5-year gill net study (no gill netting occurred in 2001 or 
2004), a total of 1,482 individual fish representing 18 species were documented (Table 3-47). The most 
abundant species captured was the northern pikeminnow followed by yellow perch (Perca flavescens) and 
peamouth chub (Mylocheilus caurinus). In comparison with the sampling completed in 1994-1995, 
redside shiner (Richardsonius balteatus) was the most abundant species followed by northern 
pikeminnow and yellow perch (WWP 1996). 
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Table 3-47. Results of Gill Netting Surveys in Cabinet Gorge Reservoir, 2000-2006. 

Species Number of Fish Caught 
2000 2002 2003 2005 2006 Total % of Total 

Black bullhead 6 (0.4) 0 0 0 0 6 0.4 
Brown trout 5 (0.4) 7 (0.5) 12 (0.8) 4 (0.3) 4 (0.3) 32 2.2 
Largemouth bass 0 1 (0.1) 1 (0.1) 0 1 (0.1) 3 0.2 
Largescale sucker 31 (2.2) 26 (1.7) 37 (2.5) 26 (1.7) 23 (1.5) 143 9.6 
Lake whitefish 0 18 (1.2) 9 (0.6) 1 (0.1) 1 (0.1) 29 2.0 
Longnose sucker 3 (0.2) 0 1 (0.1) 0 2 (0.1) 6 0.4 
Mountain whitefish 32 (2.3) 0 0 0 0 32 2.2 
Northern pike 0 3 (0.2) 7 (0.5) 14 (0.9) 12 (0.8) 36 2.4 
Northern pikeminnow 100 (7.1) 104 (6.9) 79 (5.3) 67 (4.5) 87 (5.8) 437 29.5 
Peamouth chub 66 (4.7) 49 (3.3) 36 (2.4) 57 (3.8) 48 (3.2) 256 17.3 
Pumpkinseed 9 (0.6) 4 (0.3) 19 (1.3) 6 (0.4) 9 (0.6) 47 3.2 
Rainbow trout 3 (0.2) 0 1 (0.1) 1 (0.1) 0 5 0.3 
Redside shiner 0 0 0 3 (0.2) 1 (0.1) 4 0.3 
Smallmouth bass 8 (0.6) 9 (0.6) 7 (0.5) 2 (0.1) 8 (0.5) 34 2.3 
Walleye 0 0 0 3 (0.20 2 (0.1) 5 0.3 
Westslope cutthroat trout 1 (0.1) 0 0 0 0 1 0.1 
Yellow bullhead 3 (0.2) 0 0 0 1 (0.1) 4 0.3 
Yellow perch 66 (4.7) 77 (5.1) 131 (8.7) 56 (3.7) 72 (4.8) 402 27.1 
Total 333 298 340 240 271 1,482 100.0 
Note: mean fish per net shown in parentheses. 
Source: Hanson and Tholl 2007; Tholl and Horn 2008, 2009. 
 
Far fewer fish were caught collectively during the gill netting study conducted between 2000 and 2006 
than in 1994 and 1995 (17,265 individuals in 1994 and 1995), as well as fewer species (20). Five bull 
trout were collected during 1994 and 1995 and no bull trout were collected in 2000 and 2006. The 1996 
report pooled 1994 and 1995 catch data from multiple sampling habitats and methods (electrofishing, 
beach seining, and gill netting). Also, the bull trout captures were intentionally avoided during the 2000 to 
2006 surveys due to their threatened species status. 

Avista gill netting surveys in Cabinet Gorge Reservoir have revealed changes in nonnative species 
abundance and composition since monitoring began in 2000 (Hanson and Tholl 2007; Tholl and Horn 
2008, 2009; FWP 2017g). Walleye were initially observed in Cabinet Gorge Reservoir during 2005 and 
have been collected consistently in subsequent years (Table 3-47). The number of northern pike captured 
during gill net sampling increased between 2000 and 2005, though the number of northern pike collected 
has decreased slightly since the 2005 peak (Table 3-47). Walleye and northern pike are predatory fish that 
are known to feed on native salmonids, representing a threat to bull trout and westslope cutthroat trout 
foraging in Cabinet Gorge Reservoir or out-migrating from Rock Creek and other tributaries. 

3.11.6.4 Metal Concentrations in Fish 
Since the 2001 FEIS was issued, the Montana Department of Public Health and Human Services has 
established fish consumption guidelines for Cabinet Gorge Reservoir, Noxon Rapids Reservoir, and the 
Clark Fork River (FWP et al. 2005). The guidelines are based on potentially adverse methyl mercury 
levels in specific fish species and size classes. Human consumption limits have been recommended for 
brown trout, yellow perch, northern pike, smallmouth bass, and walleye in Cabinet Gorge Reservoir; 
mountain whitefish in the lower Clark Fork River; and walleye, northern pike, smallmouth bass, yellow 
perch, and lake whitefish for Noxon Reservoir. 
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3.11.6.5 Sensitive Fish Species 
The current status of bull trout in the lower Clark Fork River is discussed in Section 3.13.2, Threatened 
and Endangered Species - Bull Trout. Westslope cutthroat is the most abundant trout species in the lower 
Clark Fork River (WWP 1996). The distribution of this species varies throughout the drainage and is 
dependent on habitat availability, suitable spawning habitat, habitat fragmentation, and competition with 
nonnative species. Fragmentation of the lower Clark Fork River as a result of the construction of three 
mainstem dams has reduced migratory westslope cutthroat trout populations by preventing fish from 
returning to tributaries upstream of these dams to spawn. Migratory-sized westslope cutthroat trout are 
captured on a seasonal and yearly basis downstream of CGD in Idaho, primarily during the spring when 
fish are expected to be migrating into their spawning tributaries. 

Westslope cutthroat trout populations downstream of CGD have been analyzed for hybridization levels 
with rainbow trout. Analyses conducted by the Montana Conservation Genetics Laboratory on samples 
collected in 2002 downstream of CGD showed evidence of hybrid individuals below CGD, although there 
was no evidence of a reproducing population of hybrids (Downs and Jakubowski 2007). In another study 
conducted in 2005 and 2006, 57 westslope cutthroat trout identified as pure, based on physical 
characteristics, were collected from below CGD for genetic testing. The results of the analysis indicated 
that 50 of 57 (88%) individuals showed no evidence of hybridization (Downs and Jakubowski 2007). 

3.11.7 Lake Pend Oreille 

3.11.7.1 General Description 
A general description Lake Pend Oreille is provided on page 3-84 of the 2001 FEIS. 

3.11.7.2 Aquatic Plants 
Approximately 51 species of aquatic plants were identified during littoral surveys conducted in 2007 in 
Lake Pend Oreille (Madsen and Wersal 2008). The dominant native aquatic plant identified is leafy 
pondweed (Potamogeton foliosus) followed by sago pondweed (Stuckenia pectinata). The dominant 
nonnative aquatic plant species are Eurasian watermilfoil (early season 11.2% and late season 16.5%), 
followed by curlyleaf pondweed (early season 14.6% and late season 14.4%). Flowering rush is another 
nonnative aquatic plant species that was identified in the Clark Fork River delta of Lake Pend Oreille. 

The existing algal community of Lake Pend Oreille is described on page 3-85 of the 2001 FEIS. 

3.11.7.3 Aquatic Invertebrates 
Eleven species of crustacean zooplankton have been identified in Lake Pend Oreille (Hoelscher 1993). In 
a 2-year study from 1997 to 1998, Clarke and Bennett (2005) observed that copepods accounted for the 
greatest standing zooplankton biomass, followed by cladocerans. 

Opossum shrimp were introduced into Lake Pend Oreille in 1966 and were well established by 1974. 
Changes in the zooplankton community since 1974 suggest that opossum shrimp introductions have had a 
major negative effect on the native zooplankton community (Hoelscher 1993). A recent study has also 
found that opossum shrimp may successfully outcompete the plankton-eating kokanee salmon 
(Oncorhynchus nerka) (Clarke and Bennett 2005). The nonnative Asian clam (Corbicula fluminea) was 
positively identified in April 2012 at the northeast corner of Lake Pend Oreille near Ellisport Bay (USGS 
2012). To date, the invasive zebra and quagga mussels have not been found in Idaho waters (Idaho State 
Department of Agriculture 2012). 
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3.11.7.4 Fish 
In 1925, Lake Pend Oreille was stocked with lake trout (Salvelinus namaycush) that became well 
established by the late 1990s (Hansen et al. 2008). Modeling fish population dynamics indicated that 
without management intervention, lake trout would become the dominant species over native bull trout 
and kokanee salmon (Hansen 2007). In 2006, Idaho Department of Fish and Game (IDFG) initiated a lake 
trout removal program to reduce predation pressures on kokanee and bull trout. These efforts have led to 
an increase in kokanee numbers as of 2011 (Hansen et al. 2008; IDFG 2011). Additional information on 
Lake Pend Oreille fisheries is provided on page 3-85 of the 2001 FEIS. 

3.11.7.5 Metal Concentrations in Fish 
The Idaho Department of Health and Welfare (IDHW) provides guidelines for human consumption of fish 
caught in Idaho waters. Mercury is the primary fish contaminant of concern throughout the state with 
consumption limits recommended for smallmouth and largemouth bass, lake trout, and whitefish (IDHW 
2012). A 2008 study by the IDFG found that selenium concentration in Lake Pend Oreille lake trout tissue 
represented the highest concentration relative to all fish sampled in the state (Essig and Kosterman 2008). 
Lake trout and largemouth bass sampled from Lake Pend Oreille also had among the highest mercury 
concentrations. Lake Pend Oreille lake trout tissues sampled during the 2008 study were below detection 
limits for inorganic and total arsenic concentrations. 

3.11.7.6 Sensitive Fish Species 
Lake Pend Oreille provides important rearing habitat for migratory westslope cutthroat trout (McIntyre 
and Rieman 1995), an Idaho sensitive species. Genetic analysis has identified hybridization between 
native westslope cutthroat trout and introduced rainbow trout in the Lake Pend Oreille watershed. 
Hybridization between these fish species was detected in 48% of fish tested within Clark Fork River and 
Lake Pend Oreille tributaries (Ardren et al. 2008). 

3.11.8 Climate Change 
As discussed in Section 3.7, Water Quantity and Quality, changes in temperature and precipitation have 
occurred in the Pacific Northwest and are likely to continue to occur in the future (Reclamation 2011a). 
Weather data from the western United States have generally demonstrated a warming pattern, with the 
most consistent trends in streamflows observed being lower summer flows and shifts in the timing of 
spring runoff (Reclamation 2011c; Isaak et al. 2012). Precipitation is projected to remain relatively static 
during the early 21st century and then slightly increase during the last half of the 21st century 
(Reclamation 2011a). 

Climate change in the Pacific Northwest has the potential to impact aquatic resources through rising 
stream temperatures, altered streamflows, decreased snowpack, shifts in the timing of the runoff period, 
increased wildfire disturbance, and increased frequency of heavy precipitation events, including rain-on-
snow events (USGCRP 2009; Herbst and Cooper 2010; USFS 2010; Wenger et al. 2011; Reclamation 
2011c; Isaak et al. 2012). Much of the predicted effect on aquatic life is attributed to increased air 
temperatures that may result in increased stream and lake temperatures (Reclamation 2011c; Wenger et al. 
2011). Climate change modeling conducted by Isaak et al. (2016a, 2016b) provides an indication of 
potential effects of climate change on study area streams. Based on modeling results available on the 
Forest Service’s NorWeST website (www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html), stream 
temperatures in the study area are projected to increase by approximately 3.6°F in the next 60 years (Isaak 
et al. 2016a). Summer stream temperatures within the study area were modeled using the NorWeST 
database to determine the expected extent and location of cold water habitat for bull trout in the year 2080 
under an extreme climate change scenario similar to the analysis included in Isaak et al. (2015). A 
comparison of baseline conditions from 1993 through 2011 with the conditions projected to occur by 
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2080 suggested the length of stream providing appropriate cold water habitat for these fish species would 
decrease in East Fork Rock Creek, East Fork Bull River, and other study area streams 
(www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html; modeled on November 7, 2016). Based on the 
modeled predictions, stream temperatures in some headwater and tributary reaches in 2080 would remain 
less than the 52°F temperature established as the cold water criterion for native trout occupancy in Isaak 
et al. (2015). Of note, this analysis accounted only for changes in stream temperature expected to occur in 
summer, specifically in August, due to the limited data available for other seasons, and the analysis did 
not evaluate other aspects of the habitat other than temperature that are necessary to support bull trout 
populations. Additionally, as noted in Isaak et al. (2015), the 2080 date associated with this climate 
change scenario should not be emphasized, as significant uncertainty exists in the timing of predicted 
future changes. 

Analysis and modeling based on the NorWeST data by Isaak et al. (2016b) projects an increase in stream 
temperatures of 0.72°F to 1.13°F in the Pacific Northwest in the next 60 years. Furthermore, Isaak et al. 
(2016b) noted that recent observations indicate cold water streams are often the least sensitive to air 
temperature fluctuations, and it is predicted that these relatively thermally resistant upper watersheds will 
act as a refugia from climate change effects on coldwater species within the mountains of the 
northwestern United States. Due to the numerous factors affecting stream temperatures and the constantly 
changing stream temperature regime, as well as model uncertainty, it is difficult to predict precisely how 
climate change may alter stream temperature, or to what magnitude and extent stream temperatures may 
change. 

Warmer stream temperatures and changes in flow regimes would directly affect some cold water fish 
species in the Columbia River Basin, including bull trout, cutthroat trout, and other salmonids, by 
contracting and shifting the range of habitat suitable for such fish and increasing the risk of egg scour 
(Mantua et al. 2009; Warren et al. 2009; Reclamation 2011c). Wenger et al. (2011) combined well-
supported alternative models into species-specific composite models to predict the effects of changes in 
the flow regime, stream temperatures, and biotic interactions resulting from climate change on cutthroat 
trout, brook trout, brown trout, and rainbow trout in the inland western United States. Based on the 
models, these species were predicted to lose between 35 and 77% of their current habitat due to increased 
temperatures beyond the species’ thermal limits, negative biotic interactions, and increases in winter flood 
frequency. Due to limitations in predictive accuracy, Wenger et al. (2011) did not recommend using their 
models for fine-scale predictions without local validation. Isaak et al. (2015) used the NorWeST database 
to delineate the expected occurrence of cold water stream habitats that could serve as climate refugia for 
bull trout and cutthroat trout in the Northern Rocky Mountains in the future under both moderate and 
extreme climate change scenarios. Analysis results suggested some climate refugia would persist for both 
species, but the stream length of suitable cold water habitat for cutthroat trout and bull trout in summer 
would decrease from 33 to 61% in these two scenarios relative to baseline conditions. 

Increased fragmentation of the available habitat that is thermally suitable for cold water fish could also 
result from climate change (Rieman et al. 2007). Increases in stream temperature and wildfire disturbance 
could result in the expansion of rainbow trout populations and an increased risk of hybridization with 
cutthroat trout (Isaak et al. 2012). 

Effects on macroinvertebrate assemblages from climate change have been documented, but are not always 
consistent. Observed responses of these communities are often specific to species, taxa with certain traits, 
or those that inhabit certain areas within the stream (Burgmer et al. 2007; Chessman 2009; Lawrence et 
al. 2010; Poff et al. 2010; Domisch et al. 2011; Sheldon 2012). For example, Sheldon (2012) focused on 
potential effects of increasing temperatures on stoneflies in the southern Appalachians, and observed 
strong and consistent evidence for a shift in distribution of one common stonefly species, although data 
for the second stonefly species was inconclusive based on confounding factors such as detectability and 
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landscape change. A study of streams in Australia over a 13-year period determined that invertebrate 
families that favored cold water and faster flowing water were more likely to show a decline over this 
period in comparison to those that favored warmer, slower water (Chessman 2009). Domisch et al. (2011) 
modeled impacts of climate change on almost 40 macroinvertebrate species, and predicted that significant 
declines in the abundance and distributions would be particularly noticeable for species that inhabit 
headwater reaches, which are often dominated by taxa that favor colder stream temperatures and faster 
flowing water. 

The Intergovernmental Panel on Climate Change (2007) determined that changes in temperature and 
precipitation have occurred in northwest Montana and are likely to continue to occur in the future. 
Weather data from the western United States have generally demonstrated a warming pattern, with the 
most consistent trends in streamflows observed being lower summer flows and shifts in the timing of 
spring runoff (Isaak et al. 2012). Within regions and across species, the effects of these trends are 
anticipated to differ among streams and populations (USFS 2010). Additionally, many studies have not 
been conducted over sufficient periods or diverse locations to determine the outcome of small incremental 
changes on fish and invertebrate populations, and the complex responses of aquatic organisms to such 
changes is further confounded by changes in land use (Barbour et al. 2010; USFS 2010; Isaak et al. 2012). 
Predictions of the loss of trout habitat associated with climate change in the studies discussed ranged from 
18% to 92% over a range of locations, and the hydrological models used for such predictions were noted 
to be limited in terms of fine-scale resolution and the ability to account for all possible factors (Rieman et 
al. 2007; Wenger et al. 2011; Isaak et al. 2015). Based on these limitations, the magnitude and extent of 
the effects of climatic and hydrologic trends on fish and other aquatic organisms and their habitat are 
unclear (USFS 2010). 
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3.12 Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species 
(Biodiversity) 
This section updates the Affected Environment section for wildlife habitat, vegetation, and wildlife 
species. Since the 2001 FEIS was issued, there have been changes to the Forest Service Region 1 list of 
sensitive plant and animal species and the list of plant species tracked by the MNHP. In addition, KNF 
maintains a list of Noxious and Invasive Plant Species of Concern on the KNF, which has been updated 
since issuance of the 2001 FEIS (USFS 2007b). Population information for several species has also been 
updated since the 2001 FEIS was issued, and has been included where appropriate. A discussion of the 
Regulatory Framework, including the 2015 KFP, previously not provided in the 2001 FEIS, is in the 
following section. This section was restructured to reflect the current approach in the 2015 KFP for old 
growth and native ungulate management and MIS (Section 3.2.1, Regulatory Framework). 

3.12.1 Regulatory Framework 

3.12.1.1 National Forest Management Act 
According to the NFMA, described in Section 1.6.4.2, 1976 National Forest Management Act, the Forest 
Service shall “provide for the diversity of plant and animal communities based on the suitability and 
capability of the specific land area in order to meet overall multiple-use objectives” (16 USC 
1604(g)(3)(B)). 

The NFMA requires the development, maintenance, and, as appropriate, the revision of forest plans for 
NFS units. These forest plans provide for the multiple use and sustained yield of renewable resources in 
accordance with the Multiple-Use Sustained-Yield Act of 1960. The vegetation management approach in 
the 2015 KFP provides ecological components, patterns, and processes at multiple scales on the 
landscape, and thereby provides the full spectrum of habitats and conditions needed for all of the 
biological organisms associated with the various ecosystems (USFS 2013b). This includes the goal that 
“the KNF manages wildlife habitat through a variety of methods (e.g., vegetation alteration, prescribed 
burning, invasive species treatments, etc.) to promote the diversity of species and communities and to 
contribute toward the recovery of threatened and endangered terrestrial wildlife species” (GOAL-WL-01). 
In addition to the NFMA, KNF wildlife and vegetation management practices are developed according to 
guidelines and goals established in the 2015 KFP. 

3.12.1.2 Kootenai Forest Plan 
The 2015 KFP is described in detail in Section 3.2, Kootenai Forest Plan. The 2015 KFP guides all 
natural resource management activities and establishes management standards for the KNF (USFS 
2015a). The 2015 KFP provides management direction in the form of vegetation and wildlife desired 
conditions, coarse woody debris and snag guidelines, and old growth standards and guidelines. The 
companion approach to ecosystem diversity (coarse filter) is the “fine filter” approach in which 
conservation strategies are used for individual species or groups of species to contribute to species 
diversity. The fine filter approach narrows the focus to those species that require habitat that may be 
outside the range of variation and are not covered under the coarse filter. The 2015 KFP provides fine 
filter management direction in the form of grizzly bear, lynx, and other species-specific standards and 
guidelines. 

The Rock Creek Project would clear forested lands for mineral development. Vegetation standards and 
guidelines in the 2015 KFP applicable to vegetation management activities do not apply to intensively 
developed sites such as mines, developed recreation sites, administrative sites, or rock where lands have 
been or will be converted to non-forest sites. 
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3.12.1.3 Bald and Golden Eagle Protection Act 
The Bald and Golden Eagle Protection Act prohibits taking bald eagles, their eggs, bald eagle parts, or 
their nests without a permit issued by the USFWS. It also protects bald eagles from impacts of human-
initiated activities primarily around active, alternate, and historical nest sites. Take is defined as actions 
including: to pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest, or disturb bald 
eagles. In 2007, the USFWS explicitly defined disturb to mean to agitate or bother a bald or golden eagle 
to a degree that causes, or is likely to cause, based on the best scientific information available, 1) injury to 
an eagle; 2) a decrease in its productivity, by substantially interfering with normal breeding, feeding, or 
sheltering behavior; or 3) nest abandonment, by substantially interfering with normal breeding, feeding, 
or sheltering behavior. 

3.12.1.4 Migratory Bird Treaty Act 
Under the Migratory Bird Treaty Act, it is illegal to take any migratory bird, their eggs, their parts, or any 
bird nest except as permitted (such as waterfowl hunting licenses, falconry licenses, or bird banding 
permits) by the USFWS. The definition of take under the act includes any attempts or acts of pursuing, 
hunting, shooting, wounding, killing, trapping, capturing, possessing, or collecting. In addition, EO 13186 
directs federal agencies to develop a Memorandum of Understanding with the USFWS to further 
implement the act and promote the conservation of migratory bird populations. 

3.12.1.5 Montana Local County Weed Act 
Under the Montana Local County Weed Act, it is unlawful to allow noxious weeds to propagate. The act 
also establishes procedures for establishing weed management plans. The Montana noxious weed list 
currently contains 32 species designated as noxious and an additional three species that are regulated but 
are not designated as noxious. The KNF has implemented an Integrated Weed Management strategy to 
address noxious weeds (USFS 2007b). 

3.12.1.6 Executive Order 13112 
EO 13112 directs all agencies to prevent the introduction of invasive species and provide for their control 
and to minimize economic, ecological, and human health impacts that invasive species cause. Alien 
species are defined in the Order as “any species, including its seeds … or other biological material 
capable of propagating that species that is not native to that ecosystem.” Invasive species are also defined 
there as “alien species whose introduction does or is likely to cause economic or environmental harm or 
harm to human health.” 

3.12.2 Wildlife Habitat/Vegetation 
This section discusses aspects of wildlife habitat and vegetation, including plant species of special 
concern, noxious weeds, vegetative communities, spring and seep habitat, and old growth ecosystems. 

3.12.2.1 Plant Species of Special Concern 
Plant species of special concern include threatened, endangered, or candidate species for listing under the 
ESA; species listed as sensitive by the Forest Service; and plant species of concern tracked by the MNHP. 
As described on page 3-119 of the 2001 FEIS, no suitable habitat for water howellia exists in the Rock 
Creek study area and the proposed Rock Creek Project would have no effect on this species. No other 
listed threatened or endangered plants potentially occur in the study area. Habitat conditions for water 
howellia have not changed since issuance of the 2001 FEIS and this species will not be discussed further. 

Past field surveys have identified populations and suitable habitat for several plant species of special 
concern in and near the Rock Creek Project study area. Field surveys for plant species of special concern 
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from 1987 to 1994 and in 1999 found 11 MNHP plant species of concern in and near the Rock Creek 
Project study area. These species were pointed broom sedge (Carex scoparia), yerba buena (Satureja 
douglasii), wavy moonwort (Botrychium crenulatum), common clarkia (Claria rhomboidea), Sitka 
clubmoss (Diphasiatrum sitchense), an unnamed bryophyte (Andreaea blytii), pygmy racomitrium moss 
(Racomitrium pygmaeum), tarpaper lichen (Collema curtisporum), mouse moss (Grimmia britoniae), 
northern beachfern (Phegopteris connectilis), and stalked moonwort (Botrychium pedunculosum). Four of 
these species (wavy moonwort, common clarkia, tarpaper lichen, and mouse moss) are also Forest Service 
sensitive species. The populations of yerba buena have been impacted to an unknown degree in the study 
area because private lands in the proposed tailings facility area have been logged since the baseline 
studies were completed. Habitat requirements and additional information about these species is found in 
the 2001 FEIS on pages 3-86 through 3-89. 

Previous surveys found suitable habitat for 11 additional MNHP species of concern within the Rock 
Creek Project study area, but they were not documented to occur. These species are upward-lobed 
moonwort (Botrychium ascendens), western moonwort (Botrychium hesperium), mountain moonwort 
(Botrychium montanum), peculiar moonwort (Botrychium paradoxum), big-leaf sedge (Carex amplifolia), 
beaked sedge (Carex rostrata), pink corydalis (Corydalis sempervirens), western pearl-flower 
(Heterocodon rariflorum), prickly tree clubmoss (Lycopodium denroideum), and two unnamed lichens 
(Cetraria subalpina and Nodobryoria subdivergense). Nine of these 11 species are also Forest Service 
sensitive species. Habitat requirements and additional information about these species is found in the 
2001 FEIS on pages 3-86 through 3-89. 

The KNF sensitive plant species list was updated in 2005 and 2011. Newly added sensitive species on the 
list with potential to occur in the Rock Creek Project study area are tapertip onion (Allium acuminatum), 
Washington monkeyflower (Mimulus ampliatus), bank monkey flower (Mimulus clivicola), and whitebark 
pine (Pinus albicaulis), a candidate for listing as threatened or endangered under the ESA. Suitable 
habitat for tapertip onion, Washington monkey flower, bank money flower, and whitebark pine is present 
in the Rock Creek Project study area, but it is unknown if these species are present because surveys for 
these species have not been conducted in the Rock Creek Project study area. 

3.12.2.2 Noxious Weeds 
Baseline vegetation surveys in the Rock Creek Project study area identified four noxious weeds listed by 
the KNF, State of Montana, and Sanders County. These species are Canada thistle (Cirsium arvense), 
spotted knapweed (Centaurea maculata), St. Johnswort (Hypericum perforatum), and sulfur cinquefoil 
(Potentilla recta) (Scow et al. 1987). Canada thistle was observed only in minor amounts in the Rock 
Creek Project study area. Spotted knapweed was found throughout the Rock Creek Project study area, 
especially in cleared areas. St. Johnswort and sulfur cinquefoil were found in scattered locations, and also 
were most abundant in cleared areas. Noxious weeds in the Rock Creek Project study area are described 
in greater detail on pages 3-89 and 3-90 of the 2001 FEIS. 

Four additional noxious weed species that were not listed in 2000 are now tracked by KNF: white briony 
(Bryonia alba), meadow knapweed (Centaurea pratensis), dwarf snapdragon (Chaenorhinum minus), and 
cheatgrass (Bromus tectorum) (USFS 2007b). Each of these species has the potential to occur in the Rock 
Creek Project study area, especially in previously disturbed areas. 

3.12.2.3 Vegetative Communities 
Vegetative communities in the study area are predominantly Douglas-fir, cedar-western hemlock, and 
other conifer-dominated stands. Baseline vegetation studies identified eight vegetation types in the study 
area, as shown in Table 3-28 of the 2001 FEIS (Scow et al. 1987). Vegetative communities in the Rock 
Creek Project study area have not changed substantially since the 2001 FEIS was issued. 
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Habitat fragmentation is the creation of discontinuities in habitat resulting from land management 
activities such as timber harvest and road building. Forested areas are fragmented in the study area, as 
described on page 3-91 of the 2001 FEIS. Forty-seven miles of roads exist in the Rock Creek drainage, 
and parts of the Rock Creek drainage have been disturbed by partial cutting, thinning, or logging. These 
conditions have not changed substantially since the 2001 FEIS was issued. 

3.12.2.4 Spring and Seep Habitat 
Springs and seeps are found throughout the Rock Creek Project study area as described in Section 3.7.3, 
Groundwater Hydrology. A spring is a flow of water above ground level that occurs where the water table 
intercepts the ground surface. Where the flow from a spring is not distinct but tends to be somewhat 
dispersed, the flow is more correctly termed a “seep” (Allaby 1994). Spring and seep habitat in the Rock 
Creek Project study area has not changed substantially since the 2001 FEIS was issued. 

3.12.2.5 Old Growth Ecosystems 
Existing old growth conditions have not substantially changed since the 2001 FEIS; however, 
understanding of old growth and the methods used to monitor and manage old growth on the KNF have 
changed. The 2015 KFP defines old growth stands as those that meet the definitions in Green et al. 1992 
(errata corrected December 2011). In general, old growth stands are in the late stages of stand 
development and are distinguished by old trees and related structural attributes. These old growth stands 
are typically distinguished from earlier developmental stages by combinations of characteristics such as 
tree age, tree size, number of large old trees per acre, and stand density (expressed as basal area). 
Associated characteristics such as number of snags, down woody material, dead tops and decay, and 
diameter variation are also considered. Specific values for these attributes vary by local ecological type 
and forest type. 

The KNF no longer manages for a certain percent of old growth. The 2015 KFP includes the desired 
condition to increase the amount of old growth over time (FW-DC-VEG-03). The rationale for the new 
approach to old growth management under the 2015 KFP is provided in the 2013 FEIS for the KFP 
(USFS 2013b). The KNF uses two different inventory and analysis “tools” to monitor and manage the old 
growth resource. One method uses inventory information from the Forest Inventory and Analysis (FIA) 
program, and the other method is a stand-level GIS map layer, used for project-level delineation and old 
growth management (USFS 2013b). FIA data indicate about 8.9% of the forested lands on the KNF 
currently meet the old growth criteria. Modeling using the FIA data predicts that forested areas meeting 
the old growth criteria will increase to 13.9% of the KNF by 2063. Stand-level information indicates 
10.8% of the forested lands on the KNF is occupied by stands meeting the old growth criteria, and another 
5.2% is being managed to meet the old growth criteria in the future. Using either method of analysis, the 
amount of old growth on the KNF is expected to continue to increase over time (USFS 2013b). 

3.12.3 Wildlife Species 

3.12.3.1 Forest Service Sensitive Wildlife Species 
Sensitive species are species identified by the Regional Forester for which population viability is a 
concern, as evidenced by significant current or predicted downward trends in population numbers, 
population density, or habitat capability that would reduce a species’ existing distribution (FSM Section 
2670.5). 

The sensitive wildlife species list for Forest Service Region 1 has been updated since the 2001 FEIS was 
issued, resulting in status changes for several species (USFS 2011b). American peregrine falcon (Falco 
peregrinus anatum), bald eagle (Haliaeetus leucocephalus), and gray wolf (Canis lupus) have been 
removed from the federal list of T&E species, and are now listed as Forest Service sensitive species. The 
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wolverine is proposed for listing as a threatened species as of May 2016 and is addressed in Section 3.13, 
Threatened and Endangered Species. Bighorn sheep (Ovis canadensis) has been added to the list of 
sensitive species. The status of the black-backed woodpecker (Picoides arcticus), flammulated owl (Otus 
flammeolus), harlequin duck (Histrionicus histrionicus), fisher (Martes pennanti), northern bog lemming 
(Synaptomys borealis), Townsend’s big-eared bat (Corynorhinus townsendii), Coeur d’Alene salamander 
(Plethodon idahoensis), northern leopard frog (Rana pipiens), and western toad (Bufo boreas) are 
unchanged and remain on the sensitive species list. The northern goshawk (Accipiter gentilis) is no longer 
a sensitive species, although it continues to be a state species of concern. Updated distribution and 
abundance information for sensitive species that may occur within or near the Rock Creek Project study 
area is discussed below. 

Peregrine Falcon. The peregrine falcon was removed from the federal list of endangered species in 1999. 
It was placed on the Forest Service Region 1 sensitive species list in 2000. Potential peregrine falcon 
nesting habitat and prey base near the Rock Creek Project study area is discussed on pages 3-99 and 3-
100 of the 2001 FEIS, and is unchanged since the 2001 FEIS was issued. Peregrine falcon numbers are 
increasing in Montana, including within the Cabinet Ranger District. Currently, two known peregrine 
falcon nests are in the Cabinet Ranger District – one nest at Noxon Reservoir and one nest in Cabinet 
Gorge. The nest at Noxon Reservoir is 4 miles southeast of the mouth of Rock Creek and produced two 
fledglings in 2011. The Triangle Pond nest in Cabinet Gorge is 5 miles northwest of the mouth of Rock 
Creek. Although peregrine falcons have nested at this site in the past, no activity was seen at this nest in 
2011. No nests or suitable nesting sites are in the Rock Creek Project study area. 

Bald Eagle. The bald eagle was removed from the federal list of endangered species in 2007 and has been 
added to the Forest Service Region 1 sensitive species list. In 2008, there were 490 occupied bald eagle 
territories in the State of Montana, 221 bald eagle territories in the upper Columbia Basin (western 
Montana), and 5 bald eagle territories in the Cabinet Ranger District. 

Bald eagle use of the Clark Fork River Valley near the Rock Creek Project study area is described on 
pages 3-108 through 3-110 of the 2001 FEIS. Suitable habitat for bald eagles near the Rock Creek Project 
study area is unchanged since the 2001 FEIS was issued. The Clark Fork River Valley continues to be 
used by wintering bald eagles. Over the past 25 years, the number of bald eagles in the area has generally 
been increasing based on a yearly 1-day mid-winter eagle count in the Clark Fork and Bull River Valleys. 
Bald eagles are considered common in the Cabinet Ranger District and bald eagle sightings are no longer 
tracked by the KNF. A mid-winter bald eagle survey in 2012 documented 13 adult and 9 immature bald 
eagles (KNF 2012b). A mid-winter survey in early 2014 found 5 adult bald eagles and one golden eagle 
(KNF 2014c). Currently, the closest bald eagle nest to the mouth of Rock Creek is 1.5 miles northwest at 
Noxon Park. Bald eagles have nested at this site every year since the nest was established in 2007. The 
nest is in a cottonwood tree next to a baseball field that receives use while the birds are nesting. 

Gray Wolf. The gray wolf was removed from the federal list of T&E species, and is listed as a sensitive 
species in Forest Service Region 1. The number of gray wolves in the KNF and surrounding areas 
increased since the 2001 FEIS was issued. At the end of 2013, 152 wolf packs were in Montana. These 
packs contain a minimum estimate of 627 wolves (Bradley et al. 2014). In 2013, northwest Montana had 
412 wolves in 104 packs and 16 breeding pairs (Bradley et al. 2014). In 2012, 147 wolves were legally 
harvested across Montana (Bradley et al. 2014). 

Habitat conditions for gray wolves in and near the Rock Creek Project study area are described on pages 
3-110 and 3-111 of the 2001 FEIS, and are unchanged since the 2001 FEIS was issued. Currently, the 
KNF evaluates wolf habitat based on sufficient year-round prey base for big game or alternate prey; 
suitable and somewhat secluded denning and rendezvous sites; and sufficient space with minimal 
exposure to humans. The Rock Creek drainage, with a fairly narrow v-shaped valley, does not provide 
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many suitable denning or rendezvous sites. The presence of NFS road #150 (open to vehicle traffic) in the 
valley bottom further reduces any opportunity for wolves to den or rendezvous in the Rock Creek 
drainage. 

Bighorn Sheep. Bighorn sheep were added to the Forest Service Region 1 sensitive species list (Tomasik 
2011) and were not discussed in the 2001 FEIS. Bighorn sheep population ecology, biology, habitat 
description, and relationships identified by research are described in Geist (1971), Buechner (1960), and 
Couey (1950). That information is incorporated herein by reference. Rocky Mountain bighorn sheep are 
the largest of several species of mountain sheep in North America. They are a very social species and 
segregate into groups of mature males only or females, lambs, and immature males for most of the year. 
Primarily, they eat grasses and forbs, although herds in northwest Montana eat more shrubs than herds in 
other areas. The most important habitat requirement for the species is suitable escape habitat; steep, rocky 
terrain is necessary for them to escape from predators. The bighorn sheep rut begins in early November 
and lasts for approximately 2 months. Mature females generally produce one lamb each year in late May. 

The greatest threat to bighorn populations is disease, especially pneumonia. When a pneumonia outbreak 
occurs, the result is often mortality of a significant portion of a population. Reproduction and recruitment 
are typically reduced for several years following an outbreak. The reasons for disease outbreaks are 
unclear; evidence suggests that contact with domestic sheep or goats can play a role (FWP 2010). The 
recent die-off of Montana’s bighorn sheep populations was a major factor in listing the species as 
sensitive in Forest Service Region 1. 

Four bighorn sheep herds are on the KNF – the Kootenai Falls herd (Kootenai Falls Hunting District 
(HD) #100), the Koocanusa/Ural-Tweed herd (Ural-Tweed #101), the Ten Lakes herd (Galton Range 
#102), and the Berray Mountain herd (Cabinet Mountains #123) (FWP 2010). Of these, the Berray 
Mountain herd is the closest to the Rock Creek Project study area. The bighorn sheep of the Berray 
Mountain herd are descended from sheep transplanted to Berray Mountain in 1969 and 1975 (FWP 2010). 
Since this introduction, bighorn sheep have increased and dispersed into the higher elevations and cirque 
basins of the CMW for summer range, and established wintering areas on Berray Mountain and along the 
Middle Fork of the Bull River. The Berray Mountain herd occupies 50 square miles of habitat. The 
summer habitat consists of very rugged and steep terrain with large, rocky outcrops and rugged cliffs in 
the Ibex, Bighorn, Chippewa, Leigh, Snowshoe, and Cherry Creek areas of the CMW (FWP 2010). The 
lower-elevation winter range consists of rock outcrops and open forested slopes with grassy benches, and 
steep scree slopes. Bighorn sheep winter range is described in more detail in Section 3.12.3.2.2, Ungulate 
Winter Range below. The entire bighorn habitat is located on land managed by the KNF. The population 
of the herd is estimated to be 100 to 110 based on 75 to 105 animals actually observed during annual 
spring helicopter surveys (Johnsen, pers. comm. 2012). Based on a review of KNF files, there are no 
known sightings of bighorn sheep in the Rock Creek Project study area (Johnsen, pers. comm. 2012). 

Black-backed Woodpecker. Black-backed woodpeckers are known to occur in the Rock Creek Project 
study area based on baseline wildlife surveys, as described in the 2001 FEIS on page 3-101. Habitat 
conditions for this species have not changed since the 2001 FEIS was issued. One black-backed 
woodpecker was observed in the Rock Creek Project study area in 2002 (USFS 2002). The current 
population in the Rock Creek Project study area is unknown. 

Flammulated Owl. The habitat requirements and life history of flammulated owls are described in the 
2001 FEIS on page 3-102. The 2001 FEIS indicates that flammulated owls are very unlikely to occur in 
the Rock Creek Project study area because of a lack of suitable habitat. Habitat conditions for this 
sensitive species have not changed since the 2001 FEIS was issued. 
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Harlequin Duck. The status of harlequin ducks and their habitat in the Rock Creek Project study area and 
nearby areas is described in the 2001 FEIS on pages 3-96 through 3-98. Habitat conditions for this species 
in the Rock Creek Project study area have not changed since the 2001 FEIS was issued. Rock Creek is 
one of four streams in the lower Clark Fork drainage that supports breeding harlequins. Monitoring and 
inventory of the lower Clark Fork subpopulation shows a small but stable breeding group with a 
maximum of 15 breeding pairs. Two breeding pairs were documented on Rock Creek in 2010 and one 
pair was observed in the Rock Creek gravel pit in 2012 (KNF 2010a, 2010b, 2012c). 

Fisher. Habitat and life history information for fishers can be found in the 2001 FEIS on pages 3-98 and 
3-99. As described in the 2001 FEIS, suitable habitat for fishers is present in the Rock Creek drainage and 
in the Rock Creek Project study area. Past studies have found that fishers use the Rock Creek drainage, 
especially coniferous riparian habitat adjacent to the creek. Natural disturbance processes provide a 
variety of habitat conditions. Existing roads such as NFS road #150, NFS road #2741, and Government 
Mountain Road and other human activity in riparian habitat in the Rock Creek drainage, create low levels 
of human disturbance, habitat fragmentation, and mortality risk. Habitat conditions for fishers are 
unchanged since the 2001 FEIS was issued and there have been no recent sightings of fishers in the Rock 
Creek Project study area. 

Northern Bog Lemming. The habitat requirements of northern bog lemmings are described on page 3-
102 of the 2001 FEIS. As described in the 2001 FEIS, the Rock Creek Project study area is not suitable 
habitat for this species, and past surveys in the area did not reveal the presence of bog lemmings. Habitat 
conditions for this species in the Rock Creek Project study area are unchanged since the 2001 FEIS was 
issued. 

Townsend’s Big-eared Bat. Habitat requirements and life history information for Townsend’s big-eared 
bats are described on page 3-101 of the 2001 FEIS. Suitable summer and foraging habitat for this species 
is present in the Rock Creek Project study area. Townsend’s big-eared bats have been documented to 
occur in the Cabinet Ranger District, but not within the Rock Creek Project study area (Hendricks et al. 
1996). Habitat conditions for this species have not changed since the 2001 FEIS was issued. 

Coeur d’Alene Salamander. Habitat requirements and suitable habitat for Coeur d’Alene salamanders are 
described on page 3-102 of the 2001 FEIS. This species was not documented during baseline surveys of 
suitable habitat in the Rock Creek Project study area and the study area has no known populations. The 
majority of the suitable habitat is on steep tributaries to Rock Creek and most habitat is outside of the 
Rock Creek Project study area. Habitat conditions for this species in the Rock Creek Project study area 
have not changed since the 2001 FEIS was issued. 

Northern Leopard Frog. Northern leopard frog habitat requirements and distribution near the Rock 
Creek Project study area are described on page 3-102 of the 2001 FEIS. As described in the 2001 FEIS, 
no suitable habitat for northern leopard frogs is present in the Rock Creek Project study area. Habitat 
conditions for this species have not changed since the 2001 FEIS was issued. 

Boreal Toad. Boreal toad habitat requirements and distribution are described on page 3-102 of the 2001 
FEIS. No boreal toads were located during baseline surveys; they likely occur in some locations in 
suitable habitat in the Rock Creek Project study area. Habitat for this species has not changed 
substantially since the 2001 FEIS was issued. 
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3.12.3.2 Native Ungulates 
3.12.3.2.1 Elk Security 
Elk security was identified during preparation of the 2015 KFP as a public concern due to the species’ 
high profile and desirability as a big game animal and because forest access management during the 
hunting season influences elk security. Guidance in the 2015 KFP is that management activities should 
maintain existing levels of elk security (FW-GDL-WL-10). Elk security habitat is defined as generally 
timbered stands on NFS lands at least 250 acres in size greater than 0.5 mile away from open motorized 
routes during the hunting season (USFS 2015b). Security is calculated for individual planning subunits. 
Roads not open to the public for motorized use during the hunting season are not included. Elk security 
habitat makes up 36% of the Rock planning subunit (USFS 2013b), which is a high emphasis planning 
subunit for elk (Anderson 2014). 

3.12.3.2.2 Ungulate Winter Range 
Winter range for elk, mule deer, white-tailed deer, mountain goat, and bighorn sheep occurs in or near the 
Rock Creek Project study area. The 2015 KFP contains the following direction related to ungulate winter 
range (FW-GDL-WL-08 and FW-GDL-WL-09): 

• FW-GDL-WL-08. Big Game. Management activities should avoid or minimize disturbance 
to native ungulates on winter range between December 1 and April 30, with exception of 
routes identified on MVUM as open to motor vehicle use. Management activities that occur 
on winter range during the winter period should concentrate activities to reduce impacts on 
native ungulates. 

• FW-GDL-WL-09. Big Game. Management activities should be avoided on native ungulate 
winter range areas during the critical mid-winter period (January and February) when snow 
depths most likely influence movement and availability of forage.  
 

Winter range for ungulate species occurring in the study area is discussed below. Winter range for moose 
has been mapped within the KNF, but does not occur in the study area. 

Elk, Mule Deer, and White–Tailed Deer. Winter range for elk, mule deer, and white-tailed deer is found 
in the study area along the lower reaches of Rock Creek and along Montana Highway 200, including the 
site of the proposed paste tailings facility and wastewater treatment plant in Phase II. The lower portion of 
the existing NFS road #150 and NFS road #150B and the proposed new NFS road #150 alignment also 
are within winter range for these species (KNF 2015a). 

Mountain Goat. No mountain goat winter range occurs in the Rock Creek Project study area, and no 
winter range is crossed by roads accessing the study area (KNF 2015a). 

Bighorn Sheep. Winter range for bighorn sheep occurs south of the study area on both sides of Montana 
Highway 200 and along NFS road #1022 (KNF 2015a). 

3.12.3.2.3 Ungulate Birthing/Parturition Areas 
The 2015 KFP contains the following direction related to ungulate birthing/parturition range: 

• FW-GDL-WL-11. Big Game. Management activities should avoid or minimize disturbance to 
native ungulates during the birthing/parturition period. 
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Calving occurs in different areas and at different times in the Lower Clark Valley, as elk move to higher 
elevations in the spring; thus, no concentrated calving areas occur in the study area (Sterling, pers. comm. 
2015). 

3.12.3.3 Selected Wildlife Groups 
Habitat requirements, suitable habitat in the Rock Creek study area, and occurrence in the study area for 
furbearers, small mammals, birds, amphibians, and reptiles is described on pages 3-107 and 3-108 of the 
2001 FEIS. Habitat conditions for these species have not substantially changed since the 2001 FEIS was 
issued. A review of the Montana Natural Resource Information System and MNHP databases in 2015 
found no known active raptor nests in the Rock Creek Project study area (Johnsen, pers. comm. 2015). 
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3.13 Threatened and Endangered Species 
This section updates the Affected Environment – Threatened and Endangered Species section in the 2001 
FEIS. A discussion of the regulatory framework, previously not provided in the 2001 FEIS, appears 
below. Affected environment updates follow the Regulatory Framework section. The bald eagle and gray 
wolf have been delisted and are no longer protected under the ESA. The bald eagle and gray wolf are 
addressed in Section 3.12, Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species (Biodiversity). 
One candidate for listing under the ESA, the water howellia, is also discussed in Section 3.12, 
Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species (Biodiversity). As of May 2016, the 
wolverine is proposed for listing and is discussed below in Section 3.13.5, Wolverine. 

3.13.1 Regulatory Framework 

3.13.1.1 Endangered Species Act 
Federal T&E species are protected under the ESA, as amended. The ESA requires the KNF to ensure that 
any action it approves is not likely to jeopardize the continued existence of a T&E species or result in the 
destruction or adverse modification of critical habitat. Agencies are also required to develop and carry out 
conservation programs for these species. Past consultation with the USFWS concluded with issuance of a 
BO in 2006 (2006 BO; USFWS 2006). A supplement to the BO was issued in 2007 (USFWS 2007a; 2007 
BO Supplement; Appendix E) to address the 2006 Missoula District Court Order that set aside the FEIS 
and 2004 ROD for the KFP amendments in the Idaho Panhandle, Kootenai, and Lolo national forests for 
motorized access management within the Selkirk and Cabinet-Yaak Grizzly Bear Recovery Zones (the 
Access Amendment). In the 2007 BO Supplement, the USFWS concluded that reinitiation of formal 
consultation for the analysis of effects of the Rock Creek mine on grizzly bear was not required, and 
incorporated the information, analyses and conclusions in the 2006 BO by reference. The USFWS also 
provided clarification in several places in the 2007 BO Supplement for its analysis of effects of the Rock 
Creek mine on bull trout. In 2011, the U.S. Ninth Circuit Court of Appeals upheld the 2006 BO and 2007 
BO Supplement on the Rock Creek Project that the proposed federal action would result in “no adverse 
modification” to bull trout critical habitat and would result in “no jeopardy” to the grizzly bear (No. 10-
35596, D.C. No. 9:08-cv-00028-DWM Opinion). 

The USFWS designated critical habitat for lynx in the contiguous United States in 2009 (74 Federal 
Register (FR) 8616-8702, February 25, 2009) and revised critical habitat in 2014 (79 FR 54782-54846, 
September 12, 2014). No lynx critical habitat occurs in the study area and it is not discussed further. 

Bull trout (Salvelinus confluentus) is currently listed as threatened under the ESA and occurs within the 
study area. When bull trout was first listed in 1998, Rock Creek and East Fork Bull River populations 
were listed as threatened as part of the Columbia and Klamath River Distinct Population Segments (DPS). 
In the 1998 listing, Rock Creek and East Fork Bull River bull trout were grouped with the Cabinet Gorge 
Reservoir subpopulation within the Clark Fork Basin of the Columbia River DPS. 

In the 2002 Bull Trout Draft Recovery Plan, the USFWS (2002) proposed a different hierarchy for 
population units to aid in Columbia and Klamath River bull trout analysis, management, recovery goals, 
and guidelines. Rock Creek and Bull River were designated among 14 local populations within the lower 
Clark Fork Core Area of the Clark Fork River Management Unit. This designation provides the 
framework for conducting jeopardy analyses for bull trout (64 FR 58910-58933, November 1, 1999) and 
is the basis for determinations provided in the 2007 BO Supplement (Appendix E). The 2015 Bull Trout 
Recovery Plan (USFWS 2015) continues to provide the framework for management decisions and 
analyses related to Columbia and Klamath River bull trout populations. 
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Bull trout critical habitat designations have been revised by the USFWS twice (2005 and 2010) since the 
2001 FEIS was issued. Figure 3-15 displays critical habitat designated in 2005 and 2010; the 2007 BO 
Supplement was based on the 2005 critical habitat designation. The 2010 critical habitat designation 
resulted in substantial revisions to draft recovery units and criteria for designating critical habitat 
(USFWS 2010). The 2010 critical habitat revision designated 13.5 km (8.4 miles) of Rock Creek from its 
confluence with Cabinet Gorge Reservoir upstream to a natural barrier in the East Fork Rock Creek, East 
Fork Bull River, the Bull River from its confluence with the Clark Fork River to 25 miles upstream, 
Cabinet Gorge Reservoir, Noxon Reservoir, and the lower Clark Fork River as critical habitat within the 
lower Clark Fork River Critical Habitat Subunit (Figure 3-15). The lower Clark Fork River CHSU is 
within the Clark Fork River Basin Critical Habitat Unit, which is within the Columbia Headwaters 
Recovery Unit, one of six recovery units in the coterminous United States. The 2010 revision of bull trout 
critical habitat expanded critical habitat in the study area by 5.5 miles in the Rock Creek watershed from 
five distinct segments totaling 2.9 miles to a continuous stream reach extending from the mouth upstream 
8.4 miles. Newly included in the 2010 revision of bull trout critical habitat is the East Fork Bull River 
from the confluence with the Bull River to 8.0 miles upstream. Critical habitat in the study area was also 
expanded by 3.3 miles in the Bull River watershed and now includes 29 miles in the Clark Fork River. 

3.13.1.2 National Forest Management Act 
The NFMA requires the development, maintenance, and, as appropriate, revision of forest plans for NFS 
units. These forest plans provide for the multiple use and sustained yield of renewable resources in 
accordance with the Multiple-Use Sustained-Yield Act of 1960. One of the goals of the 2015 KFP is to 
“maintain or improve the distribution of native aquatic and riparian-dependent species and contribute to 
the recovery of threatened and endangered aquatic species” (GOAL-AQS-01). 

The Forest Service issued a Final SEIS on the Access Amendment and a ROD in 2011 (USFS 2011c, 
2011d). The Access Amendment changed the land and resource management plans, also known as the 
forest plans, for the Idaho Panhandle, Kootenai, and Lolo national forests by amending the objectives, 
standards, and guidelines that address grizzly bear management within the Selkirk and Cabinet-Yaak 
Grizzly Bear Recovery Zones. The Access Amendment included motorized access and habitat security 
guidelines to meet Forest Service responsibilities under the ESA to enhance grizzly bear recovery. These 
plans encompass 4,560 square miles of habitat of the Selkirk and Cabinet-Yaak recovery zones. 

Currently, grizzly bear standards are established by the 2015 KFP, which incorporates the Access 
Amendment. The Access Amendment BO provided an incidental take statement related to grizzly bears 
occurring inside the CYE recovery zone or outside of the recovery zone where recurring grizzly bear use 
has been documented. The effects of access management on grizzly bears in the CYE, including the 
effects of the Rock Creek Project, were fully considered and were part of the environmental baseline 
considered in the analysis in the Access Amendment BO. 

The 1995 INFS was incorporated in the 2015 KFP. The concept of “priority watersheds,” as described in 
the INFS, was refined in the 2015 KFP as “conservation” and “restoration” watersheds. Accordingly, the 
2015 KFP includes the desired condition that “conservation watersheds provide habitats that can support 
population strongholds of federally listed and sensitive species. Conditions in restoration subwatersheds 
improve to support population strongholds” (FW-DC-AQH-03). The conservation watersheds in the study 
area are East Fork Bull River and its tributaries including Snake Creek, Lost Girl Creek, North Fork East 
Fork Bull River, North Basin Creek, Isabella Creek, Placer Creek, and the stream flowing from the Moran 
Basin Lakes. The restoration watersheds are Lower Bull River that includes Copper Gulch and its 
tributaries; Miller Gulch and its tributaries; and Rock Creek and its tributaries, including Engle Creek, 
Big Cedar Creek, Orr Creek, East Fork Rock Creek, South Basin Creek, and West Fork Rock Creek. The 
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2015 KFP standards and guidelines related to RHCAs are discussed in Section 3.11, Aquatic Life and 
Fisheries. 

3.13.2 Bull Trout 

3.13.2.1 Bull Trout Distribution in Streams 
Bull trout are found within the immediate Rock Creek Project study area (the Rock Creek drainage), as 
well as in adjacent drainages (e.g., East Fork Bull River) and downstream of the study area (i.e., Cabinet 
Gorge Reservoir, Clark Fork River, and Lake Pend Oreille). Genetic monitoring data collected in 2009 
confirmed bull trout in Rock Creek and East Fork Bull River (Young and McKelvey 2009). Recent 
surveys have confirmed that bull trout is the second most abundant species in the upper Rock Creek 
drainage (Moran and Storaasli 2016:11), and the third most abundant species in East Fork Bull River 
(Moran and Storaasli 2015). Prior to 2015, based on genetic testing for hybridization with other trout 
species. Rock Creek and East Fork Bull River bull trout populations had been found to be genetically 
pure (FWP 2017c, 2017g). However, hybridization of bull trout with brook trout in lower Rock Creek was 
recently confirmed (Moran and Storaasli 2016:10). Bull trout were described as being present in Copper 
Gulch by Land and Water Consulting (2001) based on FWP surveys, though a search of FWP data 
available in the MFISH database did not show any record of these surveys (FWP2017f). Bull trout were 
not identified in Copper Gulch during 2012 electrofishing surveys completed by FWP (Kline 
Environmental Research 2012), but snorkel surveys conducted in 2016 made positive identifications of 
bull trout in Copper Gulch (Kline Environmental Research 2016). 

Bull trout are distributed throughout mainstem Rock Creek and East Fork Rock Creek with fairly stable 
high densities in the upper sections of the watershed, particularly East Fork Rock Creek (Horn and Tholl 
2011; FWP 2017a, 2017g). Total Rock Creek population estimates for bull trout, calculated from 
electrofishing results between 2001 and 2006, range from 1,182 fish in 2003 to 642 fish in 2005, with a 
weighted average of 859 fish (Avista 2011). Despite annual variability, bull trout and westslope cutthroat 
trout biomass in Upper Rock Creek has demonstrated stability through 15 years of monitoring by Avista, 
with an estimated bull trout biomass of 6 to 275 g/100m2 in Rock Creek (Moran and Storaasli 2016:22). 
The stability of total fish biomass (bull trout and westslope cutthroat trout) in East Fork Rock Creek may 
suggest that fish populations are near carrying capacity (Horn and Tholl 2008). 

West Fork Rock Creek fish populations have been surveyed less frequently than populations from East 
Fork and mainstem Rock Creek. Bull trout were identified in West Fork Rock Creek during 1985, 1986 
and 2015 surveys but not in 2007 (FWP 2017a; Moran and Storaasli 2016:21). Six bull trout were 
captured in West Fork Rock Creek above NFS road #150 during sampling completed by Forest Service 
during August 2012 (Kline 2012), 10 were captured in 2009 (Young and McKelvey 2009), and only one 
bull trout was captured in West Fork Rock Creek in 2015 (Moran and Storaasli 2016:11). Physical 
barriers and stream intermittency may exclude or inhibit bull trout from the West Fork during some years 
(Watershed Consulting 1997). Waterfalls on the West Fork and East Fork Rock Creek represent the 
upstream limit of bull trout distribution in the Rock Creek drainage (GEI 2005). 

Bull trout populations are relatively stable and abundant throughout the East Fork Bull River watershed 
(Horn and Tholl 2011; FWP 2017c), which is an important tributary for bull trout recovery within the 
lower Clark Fork River (Moran and Storaasli 2008). However, recent sampling of East Fork Bull River 
(Moran and Storaasli 2015) has shown a marked decrease in abundance of bull trout. Bull trout densities 
increased in lower East Fork Bull River (downstream of Snake Creek) in 2009 and 2010 following 
commencement of nonnative fish-suppression activities implemented during 2007, 2008, and 2009 (Horn 
and Tholl 2011). Similar to Rock Creek, bull trout and westslope cutthroat trout population densities 
increase from lower to upper stream reaches. The two native trout species are typically the only species 
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sampled in furthest upstream sampled reaches and are the only species that have been found at and above 
the CMW boundary (FWP 2017c). East Fork Bull River bull trout densities are similar in an Avista 
sample reach located downstream of Snake Creek (post nonnative fish suppression) and a second sample 
reach located near North Fork East Fork Bull River compared with Rock Creek, and higher at the CMW 
boundary (Horn and Tholl 2011). 

USFWS (Peterson et al. 2015) modeled bull trout populations for the Lower Clark Fork River to assist 
conservation and management. Ten local patches were evaluated, divided into management units. Bull 
River and Rock Creek were addressed as a single management unit because of their location between 
Cabinet Gorge Dam and Noxon Rapids Dam. Under current environmental conditions and management 
intensity, the model predicted a moderate likelihood of stable or increasing bull trout populations in Rock 
Creek (59%). For Bull River, the model did not strongly indicate population stability (54%). An aggregate 
model for the eight bull trout patches upstream of Cabinet Gorge Dam predicted only a moderate (59%) 
likelihood that, collectively, this “metapopulation” was stable or increasing. The USFWS modeling 
(Peterson et al. 2015) also predicted that management actions that reduced the influence of nonnative 
trout were expected to result in the largest comparative improvement in bull trout population status for 
individual patches and at the aggregate level including all patches upstream of Cabinet Gorge Dam. 

3.13.2.2 Resident and Migratory Life Histories 
Rock Creek bull trout are generally characterized as resident, meaning their life cycle occurs completely 
within the natal stream, rather than migratory. This is based on fairly low numbers of migratory bull trout 
in Rock Creek compared with other drainages in the lower Clark Fork watershed, such as tributaries in the 
Bull River watershed (Zymonas 2006). Zymonas (2006) found that lower Clark Fork River tributaries are 
more likely to support predominantly resident bull trout populations when downstream barriers or 
seasonal low-flow conditions (as occur in lower Rock Creek) are present. Barriers to migration prevent 
bull trout from successfully carrying out migratory patterns, although they may also benefit native 
salmonid populations by excluding nonnative fish such as brook trout (Salvelinus fontinalis) and brown 
trout (Salmo trutta) from upstream bull trout rearing areas where they threaten resident populations 
through competition, predation, and hybridization (GEI 2005). Although the majority of Rock Creek bull 
trout populations are resident, Rock Creek supports migratory bull trout as well. 

East Fork Bull River is an important tributary within the lower Clark Fork River watershed for migratory 
forms of bull trout (GEI 2005; Zymonas 2006). Migratory-sized bull trout are regularly captured during 
annual fish population monitoring (Horn and Tholl 2011) and migration to and from East Fork Rock 
Creek has been shown through radio telemetry, annual downstream trapping and transport efforts, as well 
as capture and genetic identification of adult bull trout below CGD (Bernall and Lockard 2009; 
McCubbins et al. 2011). Additionally, the capture of 36 adult bull trout from 2001 through 2015 below 
Cabinet Gore Dam that were genetically assigned to Rock Creek demonstrates the existence of an 
endemic migratory life history component (Moran and Storaasli 2016:27). In contrast to Rock Creek, East 
Fork Bull River lacks downstream barriers that may limit migration during low-flow periods (WWP 
1996). Although East Fork Bull River is generally characterized as supporting migratory bull trout 
populations, it is possible that a resident population of bull trout also resides in East Fork Bull River 
(Chadwick Ecological Consultants, Inc. 2000). 

The primary life history of migratory bull trout in the lower Clark Fork River is adfluvial; meaning that 
migratory individuals hatch in a spawning tributary where they remain for some portion of their juvenile 
life period, migrate downstream to more productive rearing habitats (i.e., historically Lake Pend Oreille 
for lower Clark Fork River bull trout) as juveniles, and return upstream to spawn in their natal streams 
(Pratt and Huston 1993; Appendix E). Historically, some proportion of migratory bull trout in the lower 
Clark Fork River may have had a fluvial life history, rearing in larger rivers instead of lakes (Pratt and 
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Huston 1993). Five radiotagged bull trout have been captured in the Rock Creek drainage during 2003, 
2004, 2006, and 2008 surveys (Avista 2011). Radiotags from bull trout that were transported around 
downstream dams in 2003 and 2004 were recovered in lower and upper reaches of Rock Creek, providing 
further evidence that migratory bull trout are present in the drainage. 

3.13.2.3 Upstream Transport 
Before initiation of Avista’s monitoring and trapping programs in Rock Creek, bull trout in the drainage 
were considered resident fish based on their small size relative to migratory bull trout (Watershed 
Consulting 1997). Spawning condition adult and young-of-the-year bull trout were found in the East Fork 
Rock Creek in 1996 (Watershed Consulting 1997). These were positive indicators of spawning, although 
no definitive redds were located and suitable spawning gravel was very limited. There was no evidence of 
spawning in the mainstem or West Fork Rock Creek in 1996. 

As a condition of Avista’s Clark Fork Settlement Agreement (FERC Nos. 2058 and 2075), Avista has been 
trapping, radiotagging, and transporting adult bull trout from below CGD to upstream tributaries since 
2004. Genetic testing of bull trout populations in the lower Clark Fork River watershed has allowed 
identification of watersheds of origin for bull trout captured in downstream reservoirs, a critical tool for 
transferring upstream migrating bull trout to their natal streams (Neraas and Spruell 2001; DeHaan et al. 
2011). Trapping and radiotagging has shown that Rock Creek supports some migratory bull trout during 
most years surveyed, in addition to supporting a resident population (Lockard et al. 2004). From 2004 to 
2011, 255 migratory adult bull trout were captured and transported upstream from below CGD (Avista 
2011). Twelve of these fish (4.7%), including two recaptured juveniles previously transported 
downstream from Rock Creek fish traps, were genetically assigned to Rock Creek watershed and 
transported to Rock Creek. 

In 2003, two migratory-sized adult bull trout were captured in Rock Creek, and in 2004, two radiotags 
from bull trout transported in 2003 were found in lower Rock Creek, indicating at least four migratory 
bull trout entered Rock Creek in 2003 (Lockard et al. 2004; GEI 2005). In 2004, 10 migratory bull trout 
were radiotracked, trapped, or observed in Rock Creek (Lockard and Hintz 2005). One of these fish was 
captured in a weir trap, six were radiotracked and transferred from below CGD into Rock Creek (Lockard 
et al. 2005; Lockard and Hintz 2005), and three untagged migratory-sized bull trout were observed during 
2004 electrofishing surveys (Lockard and Hintz 2005). From 2001 to 2015, 36 adult bull trout captured 
below Cabinet Gorge Dam were genetically assigned to Rock Creek, further demonstrating the existence 
of an endemic migratory life history (Moran and Storaasli 2016:27) 

From 2001 to 2008, 8 to 17 migratory-sized bull trout have been documented annually in East Fork Bull 
River (GEI 2005; Hintz and Lockard 2006; Hintz and Lockard 2007; Bernall and Lockard 2008, 2009). 
The number of migratory bull trout captured downstream of Cabinet Gorge Reservoir and transported 
upstream, either directly into East Fork Bull River or into other waterbodies and later recaptured or 
tracked to East Fork Bull River, was 2 to 11 bull trout during this period. 

3.13.2.4 Redd Surveys 
As described in the 2007 BO Supplement (Appendix E), preferred bull trout spawning habitat is 
characterized by low-gradient reaches of mountain valley streams with loose clean gravel and cobble 
substrate. Optimal bull trout spawning substrate consists of fine gravel to small cobble (intermediate 
diameter 6.5 to 75 mm) (Watershed Consulting 1997). More than 20% fine sediment (less than 6.4 mm 
diameter) may detrimentally affect the survival of bull trout eggs and fry (Appendix E). Fine sediments 
can prevent oxygen from reaching eggs by burying the eggs and by impeding upward flowing 
groundwater, an important component of bull trout spawning habitat. 
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Annual redd (fish nest) counts have been collected in lower Clark Fork River tributaries since 2001 as 
part of Avista’s Clark Fork Settlement Agreement. Redds are identified by locating gravel beds that have 
been cleaned of sediment and debris. Redd surveys in Rock Creek were suspended in 2003 due to the 
difficulty in conclusively identifying redds in scoured streambed areas (Moran 2004). Redd surveys were 
reinitiated in 2004 after two bull trout radiotags from downstream transports were recovered in Rock 
Creek, but due to high water during the survey timeframe, redd surveys were not performed in 2013 
(Moran and Storaasli 2016:24). 

The first definitive bull trout redds were found in 2004 (Moran 2004). From 2004 to 2015, one to eight 
bull trout redds were identified each year (Table 3-48) (Storaasli and Moran 2012; Moran and Storaasli 
2016:24). More redds were observed each year in East Fork Rock Creek than the mainstem, with the 
exception of 2010, when one redd was observed in each section of Rock Creek. These redds were 
attributed to migratory fish that were tracked or trapped in Rock Creek and resident fish (less than 400 
mm long) that were observed on redds during 2004, 2006, and 2009 surveys (Avista 2011). 

Table 3-48. Rock Creek Bull Trout Redd Survey Results, 2004–2015. 
Year Total Bull Trout Redds Mainstem Rock Creek East Fork Rock Creek 
2004 5 2 3 
2005 1 0 1 
2006 4 0 4 
2007 4 0 4 
2008 1 0 1 
2009 6 0 6 
2010 2 1 1 
2011 4 1 3 
2012 8 1 7 
2013 NS NS NS 
2014 1 0 1 
2015 3 0 3 

NS = not sampled. 
 
Single migratory bull trout have been captured in the upper Rock Creek fish trap that were genetically 
assigned to other Clark Fork River tributaries upstream of the Rock Creek drainage. Lockard and Hintz 
(2005) determined that five of the six radiotagged adult bull trout captured during 2004 spawned 
opportunistically in Rock Creek because they could not pass NRD to access their natal stream, indicating 
that Clark Fork River bull trout may spawn in nonnatal tributary streams if they are unable to pass 
migratory barriers. 

Between 2001 and 2014, great variability exists in the number of bull trout redds observed during annual 
surveys in East Fork Bull River, with, a minimum of a single bull trout redd observed in 2013 and as 
many as 32 bull trout redds observed in a single year (2002) (Moran and Storaasli 2015). Bull trout redds 
in East Fork Bull River are primarily observed between North Fork East Fork Bull River and Isabella 
Creek, though they are occasionally observed downstream of North Fork East Fork Bull River. Brown 
trout redds are occasionally superimposed on bull trout redds in downstream reaches of East Fork Bull 
River (Storaasli and Moran 2012). The average bull trout redd count from 2001 to 2014 is 14.2 for the 
East Fork Bull River drainage, compared with 3 for the Rock Creek drainage over the same period 
(Moran and Storaasli 2015, 2016:24)). The lowest number of bull trout redds surveyed in East Fork Bull 
River (14) was in 2013 in conditions that likely hindered observation (Moran and Storaasli 2015), 
followed by four bull trout redds observed during annual surveys in East Fork Bull River in 2008, which 
may have been the result of heavy scour from flooding (Storaasli and Moran 2009). Nine bull trout redds 
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were surveyed in 2004, 2005, and 2007, which were years with uncharacteristically low streamflows 
(Storaasli and Moran 2008). 

3.13.2.5 Downstream Trapping and Transport 
Since 2001, migrating fish have been captured in Rock Creek using rotary screw traps and weir traps to 
collect juvenile bull trout for transfer downstream to the mouth of Rock Creek or to Lake Pend Oreille as 
part of Avista’s Tributary Transport and Juvenile Bull Trout Transport Program (McCubbins et al. 2011). 
Rock Creek traps have been operated annually in mainstem Rock Creek 164 feet downstream of the West 
Fork and East Fork Rock Creek confluence since 2001 (Chart 3-21) (McCubbins et al. 2011). A second 
set of traps (screw trap and weir trap) was operated in lower Rock Creek 1 mile upstream of Montana 
Highway 200 from 2006 to 2008 (Moran et al. 2009). The downstream transfer program studies survival 
of downstream migrating juvenile bull trout and tracks the success of the transport program. The study 
has shown a higher survival rate for juvenile bull trout that are transported to historical rearing habitats in 
Lake Pend Oreille than for juveniles that migrate into Cabinet Gorge Reservoir and the Clark Fork River 
system from spawning and rearing tributaries. 

Based on the number of juvenile bull trout captured and the calculated capture efficiency of the upper 
Rock Creek fish traps, the estimated average number of juvenile bull trout migrating out of the Rock 
Creek drainage between 2007 and 2009 is 664 fish (McCubbins et al. 2011). The lower Rock Creek traps 
captured 1 juvenile bull trout in 2008, compared with 61 captured by the upper Rock Creek traps in the 
same year (Moran et al. 2009). The lower traps did not capture enough juvenile bull trout to calculate 
migration out of that section of Rock Creek. 

The estimated average juvenile bull trout migrating out of East Fork Bull River between 2007 and 2009 is 
550 (McCubbins et al. 2011). The estimated number of juvenile bull trout migrating out of East Fork Bull 
River is slightly lower than Rock Creek, likely because of the importance of upper Rock Creek as resident 
bull trout habitat compared with East Fork Bull River. However, juvenile bull trout out-migration from 
East Fork Bull River is substantial compared with most other tributaries within the lower Clark Fork 
River drainage. Weir and screw traps in East Fork Bull River also illustrate the importance of East Fork 
Bull River for migratory bull trout. Migratory spawning-sized bull trout are frequently captured 
swimming upstream through the East Fork Bull River weir (McCubbins et al. 2011). 

The higher trapping efficiency in upper Rock Creek illustrates the fairly high value of habitat in the upper 
reaches of Rock Creek (particularly East Fork) for resident bull trout. Zymonas (2006) found that bull 
trout growth rates in the Rock Creek drainage were similar to other predominantly resident populations in 
the lower Clark Fork River and Bitterroot River watersheds, although resident populations achieve 
smaller sizes as adults than migratory bull trout populations in the same regions. Additional information 
on bull trout growth rates in Rock Creek is provided on page 3-80 of the 2001 FEIS. 

3.13.2.6 Bull Trout Stream Habitat 
In the 2010 revision to bull trout critical habitat in their U.S. range, USFWS (2010) designated Rock 
Creek as critical habitat from its mouth upstream 8.4 km (13.5 miles) to a natural barrier (waterfall) 
because Rock Creek provides bull trout spawning and rearing habitat. The USFWS (2010) critical habitat 
revision also designated the entire mainstem of East Fork Bull River as critical habitat. West Fork Rock 
Creek has not been designated critical habitat. 

According to the 2007 BO Supplement (Appendix E), bull trout are more strongly influenced by stream 
bottom substrate than most other salmonids and “substrate composition is correlated with bull trout 
occurrence, abundance, and spawning sites.” Bull trout predominantly use areas dominated by boulder 
and cobble substrate rather than fine bed material (Watson and Hillman 1997). Juvenile bull trout live on 
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or within streambed cobble (Bonneau and Scarnecchia 1998). Subadults and adults tend to occupy deep 
pools with boulder-rubble substrate and abundant cover (MBTSG 1998). Substrate interstices also 
provide overwintering habitat. 

Based on field observations, the upper Rock Creek watershed is dominated by large cobble in the lower 
reaches with increasing numbers of boulders, and spawning habitat is limited to small areas behind 
boulders or instream debris (Watershed Consulting 1997). Rubble and gravel are common substrates in 
lower Rock Creek (WWP 1996), although stream intermittency during later summer and fall limits access 
to these potential spawning gravels. Based on substrate observations in East Fork Bull River (WWP 1996; 
Land and Water Consulting 2001), suitable spawning habitat is also more abundant in middle to higher 
gradient stream reaches. A summary of ongoing redd surveying in Rock Creek and East Fork Bull River 
was provided previously in this section. 

Additional information on Rock Creek bull trout habitat, including substrate composition and distribution 
of spawning habitat is provided in Section 3.11.2.1, Rock Creek Watershed - Habitat of this SEIS and on 
page 3-66 through 3-69 of the 2001 FEIS. Additional information on East Fork Bull River habitat for fish 
species including bull trout is provided in Section 3.11.4.1, East Fork Bull River - Habitat of this SEIS. 

3.13.2.7 Bull Trout Status and Habitat in Cabinet Gorge Reservoir 
According to the USFWS description of waterbodies designated as critical habitat, Cabinet Gorge 
Reservoir currently provides foraging, migration, and overwintering habitat for bull trout (USFWS 2010). 
The trap and transport program conducted under Avista’s Fish Passage and Native Salmonid Restoration 
Program is artificially restoring connectivity around CGD. Migratory bull trout originating from Lake 
Pend Oreille are captured downstream of the dam, genetically assigned to upstream natal waters, and 
released at locations that provide access to natal spawning and rearing habitats (Lockard and Hintz 2005). 

Within Cabinet Gorge Reservoir, bull trout are much less common than they were in that segment of the 
Clark Fork River prior to construction of the CGD, as the dam blocked access by migratory fish into the 
Clark Fork River downstream of the dam. A creel census conducted in 1955 indicated that bull trout made 
up 50% of the game fish taken during the regular fishing season. Gill netting in Cabinet Gorge Reservoir 
indicated that 2% of the fish population (35% of game fish) consisted of bull trout in 1955 (Gaffney 
1955). No bull trout were captured in Cabinet Gorge Reservoir during the most recently completed 
population survey (Hanson and Tholl 2007), although bull trout capture during the study was intentionally 
avoided due to their federal listing. Predation by native fish, such as northern pikeminnow (Ptychocheilus 
oregonensis), nonnative fish (e.g., northern pike (Esox lucius), walleye (Sander vitreus), smallmouth bass 
(Micropterus dolomieu), largemouth bass (Micropterus salmoides), and brown trout), and water 
temperatures are a likely threat to reestablishment of bull trout in Cabinet Gorge Reservoir (GEI 2005; 
Hanson and Tholl 2007). Bull trout were sampled in the Bull River Bay of Cabinet Gorge Reservoir 
during 2002, near the mouth of the Bull River (FWP 2017g). 

Bull trout populations in the Cabinet Gorge Reservoir are supported by two tributaries that act as nursery 
streams – the Bull River and Rock Creek. Based on redd count data from the Bull River, 12 to 16 redds 
occurred in this drainage in 1992 and 1993 (Pratt and Huston 1993), but the timing of these surveys cast 
doubt as to whether they were bull trout or brown trout redds (Moran and Storaasli 2015). Pratt and 
Huston (1993) characterized the bull trout population in Cabinet Gorge Reservoir as stable but fragile. 
The small number of nursery streams increases the probability that the population will be unable to 
recover from catastrophic events. In addition, due to the small size of the bull trout population in the 
Cabinet Gorge Reservoir, maintaining genetic diversity in the population may be a concern. As discussed 
in Section 3.13.2.1, Bull Trout Distribution in Streams of this SEIS, recent USFWS modeling (Peterson et 
al. 2015) predicted only a moderate (59%) likelihood that, collectively, the Cabinet Gorge Reservoir 
metapopulation was stable or increasing. 
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3.13.2.8 Bull Trout Status and Habitat in Lake Pend Oreille 
Lake Pend Oreille historically supported a large population of bull trout, although the population and 
number of redds in the watershed declined from 1983 to 1995. The IDFG initiated a lake trout removal 
program in 2006 to mitigate predation pressures on kokanee salmon (Oncorhynchus nerka) and bull trout. 
Between 1996 and 2006, following improved fisheries management and Avista’s capture and transport 
program, bull trout abundance in Lake Pend Oreille increased approximately 6% per year (Hanson and 
Tholl 2007). 

Lake Pend Oreille remains essential to bull trout conservation because it is among the more secure and 
stable bull trout refugia across bull trout range and may provide a stronghold against potential extinction 
(USFWS 2010). Lake Pend Oreille provides important foraging and overwintering habitat for local bull 
trout populations in Lake Pend Oreille tributaries, Pend Oreille River tributaries, and other tributaries in 
the lower Clark Fork River (Pratt and Huston 1993; USFWS 2010). Genetic analysis of bull trout from 
Lake Pend Oreille identified 16 different populations, including bull trout x brook trout hybrids (DeHaan 
et al. 2011). 

3.13.2.9 Effects of Climate Change on Bull Trout Habitat 
As discussed in Section 3.7, Water Quantity and Quality, changes in temperature and precipitation have 
occurred in the Pacific Northwest and are likely to continue to occur in the future (Reclamation 2011a). 
Weather data from the western United States have generally demonstrated a warming pattern, with the 
most consistent trends in streamflows observed being lower summer flows and shifts in the timing of 
spring runoff (Reclamation 2011c; Isaak et al. 2012). Precipitation is projected to remain relatively static 
during the early 21st century and then slightly increase during the last half of the 21st century 
(Reclamation 2011a). Much of the predicted effect on aquatic life is attributed to increased air 
temperatures that may result in increased stream and lake temperatures (Reclamation 2011c). Climate 
change modeling conducted by Isaak et al. (2016a, 2016b) provides an indication of potential effects of 
climate change on study area streams. Based on modeling results available on the Forest Service’s 
NorWeST website (www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html), stream temperatures in the 
study area are projected to increase by approximately 3.6°F in the next 60 years (Isaak et al. 2016a). 
Summer stream temperatures within the study area were modeled using the NorWeST database to 
determine the expected extent and location of cold water habitat for bull trout in the year 2080 under an 
extreme climate change scenario similar to the analysis included in Isaak et al. (2015). Comparison of 
baseline conditions from 1993 through 2011 with the conditions projected to occur by 2080 suggested the 
length of stream providing appropriate cold water habitat for these fish species would decrease in East 
Fork Rock Creek, East Fork Bull River, and other study area streams 
(www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html; modeled on November 7, 2016). Based on the 
modeled predictions, stream temperatures in some headwater and tributary reaches in 2080 would remain 
less than the 52°F temperature established as the cold water criterion for native trout occupancy in Isaak 
et al. (2015). Of note, this analysis accounted only for changes in stream temperature expected to occur in 
summer, specifically in August, due to the limited data available for other seasons, and the analysis did 
not evaluate other aspects of the habitat other than temperature that are necessary to support bull trout 
populations. Additionally, as noted in Isaak et al. (2015), the 2080 date associated with this climate 
change scenario should not be emphasized, as significant uncertainty exists in the timing of predicted 
future changes. 

Analysis and modeling based on the NorWeST data by Isaak et al. (2016b) projects an increase in stream 
temperatures of 0.72°F to 1.13°F in the Pacific Northwest in the next 60 years. Furthermore, Isaak et al. 
(2016b) noted that recent observations indicate cold water streams are often the least sensitive to air 
temperature fluctuations, and it is predicted that these relatively thermally resistant upper watersheds will 
act as a refugia from climate change effects on coldwater species within the mountains of the 

http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html
http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html
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northwestern United States. Due to the numerous factors affecting stream temperatures and the constantly 
changing stream temperature regime, as well as model uncertainty, it is difficult to predict precisely how 
climate change may alter stream temperature, or to what magnitude and extent stream temperatures may 
change. 

Bull trout may be particularly susceptible to changes in stream temperatures resulting from climate 
change because they have lower optimal temperatures than other salmonids in the study area, and their 
spawning and early rearing areas appear to be limited by temperature constraints (Rieman et al. 2007). As 
described in Section 3.7, Water Quantity and Quality, climate change may increase winter flows and 
result in earlier runoff. Because bull trout spawn in the fall, increased winter flows could increase the risk 
of eggs being scoured from their nests or newly emerged fry washing downstream (USGCRP 2009; 
Shellberg et al. 2010; Reclamation 2011c; Wenger et al. 2011; Isaak et al. 2012). Climate change could 
also increase fragmentation of the available habitat that is thermally suitable for bull trout (Rieman et al. 
2007). 

Rieman et al. (2007) developed a model based on current bull trout distribution, mean annual air 
temperatures, latitude, longitude, and elevation to predict the effects of climate change on bull trout in the 
interior Columbia River Basin in the United States. Based on their model, Rieman et al. (2007) predicted 
that climate warming could result in an 18 to 92% loss of thermally suitable habitat for small (less than 
150 mm long) bull trout. Rieman et al. (2007) acknowledged the uncertainty and limited resolution of 
their analysis and that local effects could confound their results. They cautioned against directly 
extrapolating their results for management of bull trout populations or habitats within individual 
subbasins without consideration of the local effects. In examining broad patterns and comparing relative 
effects of habitat loss and fragmentation, Rieman et al. (2007) concluded that climate change is and will 
be a “first-order determinant” in bull trout distribution. Isaak et al. (2015) used the NorWeST database to 
delineate the expected occurrence of cold water stream habitats that could serve as climate refugia for bull 
trout in the Northern Rocky Mountains in the future under both moderate and extreme climate change 
scenarios. Analysis results suggested some climate refugia would persist, but the stream length of suitable 
cold water habitat for bull trout in summer would decrease from 33 to 61% in these two scenarios relative 
to baseline conditions. 

For more information on the effects of climate change on habitat fragmentation and macroinvertebrate 
assemblage, see Section 3.11.8, Climate Change. 

3.13.3 Grizzly Bear 
The Rock Creek Project is in the CYE Grizzly Bear Recovery Zone. The recovery plan goals for the CYE 
and existing grizzly bear habitat in the study area are described in the 2001 FEIS on pages 3-112 through 
3-116 and in the BO (USFWS 2006) and the supplemental BO (USFWS 2007a) for the Rock Creek 
Project (Appendix E). 

The USFWS has continued to monitor and conduct research on grizzly bears in the CYE since issuance of 
the 2001 FEIS. The number of females with cubs in the Cabinet-Yaak recovery zone varied from 1 to 4 
per year and averaged 2.5 per year from 2009 to 2014 (Kasworm et al. 2015). Nine known or probable 
human-caused mortalities of grizzly bears have occurred in or within 10 miles of the recovery zone from 
2009 to 2014, including two adult females, four adult males, two subadult males, and one male cub 
(Kasworm et al. 2015). Sources of human-caused mortality from 2009 to 2014 included human self-
defense, shootings by hunters mistaking grizzly bears as black bears, and illegal shootings. Causes of two 
mortalities are unknown until further investigation (Kasworm et al. 2015). Known and probable human-
caused mortality averaged 1.5 total bears per year and 0.3 females per year from 2009 to 2014 (Kasworm 
et al. 2015). 
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Kasworm et al. summarized survival rates for three periods: 1983 to 1998, 1999 to 2006, and 2007 to 
2014 (Kasworm et al. 2015). Although grizzly bear survival of all sex and age classes decreased from 
0.899 to 0.801 between the first two periods, they rose to 0.964 for the period 2007 to 2014. According to 
Kasworm et al. (2015), some of this decrease could be attributed to an increase in point estimates for 
natural mortality probably related to poor berry production from 1998 to 2004. A large increase in 
mortality occurring on private lands within the U.S. also contributed heavily to this increase in overall 
mortality and may also be related to poor berry production that may have caused bears to search more 
widely for foods on private lands. Several mortalities occurring from 1999 to 2006 were associated with 
sanitation issues on private lands. Point estimates for human-caused mortality occurring on public lands 
in the U.S. and British Columbia decreased between the 1983 to 1998 period and the 1999 to 2006 period. 
This apparent decrease in mortality rates on public lands is particularly noteworthy given the increase in 
overall mortality rates from 1999 to 2006. Implementation of access management on U.S. public lands 
could be a factor in this apparent decline (Kasworm et al. 2015). Kendal et al. (2015) suggest that public 
education, reduction of bear attractants, and nonlethal management of potential problem grizzly bears 
accomplished by state and provincial bear managers have also been effective in reducing human-bear 
conflicts and mortality. 

Females with young were sighted in 12 of 22 BMUs from 2009 to 2014 (Kasworm et al. 2015). The 
minimum number of grizzly bears between 2009 and 2014 was estimated to be 41 individuals in the CYE 
based on current and previous captures and sightings of unique individuals. Based on genetic detection 
data from hair samples and telemetry data, Kendal et al. (2015) detected 42 grizzlies in a study area that 
included the CYE and an additional 3,300 km2 surrounding area. 

The estimated finite rate of increase for 1983 to 2014 was 1.014 and the finite rate of change in the 
population was an annual 1.4% for the same period. The probability that the population was stable or 
increasing was 62% (Kasworm et al. 2016). 

The Cabinet Mountains portion of the population was estimated to be 5 to 10 bears in 1988 (Kasworm et 
al. 2015). Beginning in 1990, 17 bears have been transplanted to the Cabinet Mountains in an effort to 
augment the population (Kasworm et al. 2015). Kendall et al. (2015) estimated the Cabinet Mountains 
population at 22 individuals. Kasworm et al. (2015) attribute this twofold to fourfold increase in 
population to the augmentation effort. Kendall et al. (2015) concluded that “the Cabinet population was 
essentially rescued from extirpation through the successful augmentation program that began in the early 
1990s.” 

Augmentation of grizzly bears into the CYE has continued since the 2001 FEIS was issued; nine females 
and four males were moved from the Flathead River to the Cabinet Mountains by the FWP between 2005 
and 2014 (Kasworm et al. 2015). An additional male grizzly bear was released in the East Fork Bull River 
in 2012 (Kasworm 2012). As described in Section 2.3.1.16, Monitoring and Mitigation Plans, the 2007 
BO Supplement (USFWS 2007a) requires that mine construction would begin only after at least six 
female grizzly bears were augmented into the Cabinet Mountains. This requirement has been met. The 
study area for direct effects is BMUs 4, 5, and 6 (Figure 3-17). The study area for cumulative effects is 
BMUs 2, 4, 5, 6, 7, 8, and 22. The study area includes Bear Analysis Areas (BAAs) 7-4-7, 7-5-2, 7-5-3, 
and 7-6-1. Reports of grizzlies in these BAAs from 1960 to 1997 are summarized in Table 3-31 on page 
3-114 of the 2001 FEIS. Grizzly sighting reports from 1998 to 2011 are summarized in Table 3-49. The 
BAA scale analysis was required by the 1987 KFP prior to the Access Amendment and was used for 
analyzing the Rock Creek Project (USFWS 2006). The 2015 KFP incorporated the Access Amendment 
and replaced the BAA scale analysis with road density and core habitat management at the larger BMU 
scale. 
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Table 3-49. Grizzly Bear Sighting Reports in Rock Creek Study Area BAAs from 1960 to 2012. 

BAA 
Visual 

Sightings 
(1960–1997) 

Visual 
Sightings 

(1998–2010) 

Radio 
Locations 

(1983–1995) 

Radio 
Locations 

(1998–2011) 
Den 
Sites 

Mortality  
(1998–2012) 

7-4-7 11 0 1 28 0 1 
7-5-2 8 28 6 30 0 1 
7-5-3 8 8 50 15 0 3 
7-6-1 8 7 13 0 0 0 

 
In accordance with the Access Amendment, the Forest Service uses several measures to assess the 
condition of grizzly bear habitat: core area, OMRD, and TMRD. The 1987 KFP included a goal of 70% 
habitat effectiveness (HE) per BMU (KNF 1987). Linear open road density (ORD) of less than 0.75 
mile/square mile, measured by BMU and BAA, was a standard in the 1987 KFP (KNF 1987). The 2015 
KFP incorporated the Access Amendment and replaced the HE goal and linear ORD standard with 
specific standards for core area, OMRD, and TMRD for individual BMUs. Because they are no longer 
applicable under the 2015 KFP, HE and linear ORD are not discussed further in this SEIS. The concepts 
of core area, open OMRD, and TMRD are described in the following paragraphs. 

Core area. A core area or core habitat is an area of high-quality grizzly bear habitat within a BMU that is 
greater than or equal to 0.31 mile from any road (open or restricted) or motorized trail open during the 
active bear season. Core habitat may contain restricted-access roads, but such roads must be effectively 
closed with devices including, but not limited to, earthen berms, barriers, or vegetative growth and 
receive no administrative motorized traffic. Core is calculated by buffering roads, motorized trails, and 
high-use nonmotorized trails on all lands, regardless of ownership, in a BMU (IGBC 1998). Standards for 
percent core are specific to each BMU shown in Figure 3-17. In addition, the Access Amendment does 
not allow decrease in core in any BMU. 

Open motorized route density. OMRD is calculated for a BMU using moving window analysis. The 
moving window analysis is a technique for measuring road densities on a landscape using GIS computer 
software. Results are displayed as a percentage of the study area in relevant route density classes. OMRD 
is expressed as the percentage of the entire BMU, regardless of ownership, with OMRD greater than 1 
mile per square mile (mi/mi2). Standards for OMRD are specific to each BMU and are shown in Table 
3-50. 

Total motorized route density. TMRD is calculated for a BMU using moving window analysis. TMRD 
is expressed as the percentage of the entire BMU, regardless of ownership, with TMRD greater than 2 
mi/mi2. Standards for TMRD are specific to each BMU and are shown in Table 3-50. 

Current core area, OMRD, and TMRD in the study area are shown in Table 3-50. A description of 
denning habitat and other habitat components is provided on page 3-14 of the 2001 FEIS. 
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Table 3-50. Core Area, OMRD, and TMRD in the Rock Creek Cumulative Effects Study Area, by 
BMU. 

BMU 

Percent Core Percent OMRD Percent TMRD 
Access 

Amendment 
Standard 

(minimum) 

Existing 
Conditions 

20091 

Access 
Amendment 

Standard 
(maximum) 

Existing 
Conditions 

20091 

Access 
Amendment 

Standard 
(maximum) 

Existing 
Conditions 

20091 

2 75 76 20 20 18 16 
4 63 62 36 37 26 29 
5 60 58 30 28 23 23 
6 55 54 34 29 32 33 
7 63 62 26 32 23 23 
8 55 55 32 33 21 24 

22 55 51 33 38 35 37 
1Values in bold meet the 2015 KFP standards. 
Source: KNF moving windows model results for the 2009 bear year monitoring report, as modified with data for BMUs 5 and 6 
available as of August 2012. Data for BMUs 5 and 6 were updated for this analysis so that roads temporarily opened for harvest 
activity, road repair, or other temporary activities were assigned their long-term access status to more accurately reflect baseline 
conditions. 

3.13.4 Lynx 
Habitat and occurrence of lynx in the Cabinet Mountains and in the study area are described on pages 3-
119 and 3-120 of the 2001 FEIS. Additional information about lynx biology is described in Ruggiero et al. 
(2000). The lynx was listed as threatened under the ESA in 2000. The 1987 KFP was amended in 2007 to 
incorporate standards and guidelines for lynx management established in the NRLMD (USFS 2007a). 
This decision amended the 1987 KFP by providing lynx habitat management objectives, standards, and 
guidelines. The decision replaced the interim application of the Lynx Conservation Assessment and 
Strategy. The USFWS reviewed new information regarding Canada lynx that was published or made 
available since the NRLMD was completed and determined that it did not reveal effects that were not 
previously considered in the 2006 BO, the 2007 BO Supplement, or the NRLMD (USFWS 2013b). 
Currently, lynx standards are established by the 2015 KFP, which incorporates the NRLMD. 

On February 25, 2009, the USFWS published the final rule designating Canada lynx critical habitat in the 
lower 48 United States (USFWS 2009). A final rule designating revised critical habitat was published on 
September 12, 2014 (USFWS 2014). The study area does not fall in critical lynx habitat. The study area 
was not designated critical habitat because it is not occupied by Canada lynx and does not contain habitat 
features essential for the conservation of lynx. The study area is in steep ground with a Pacific maritime 
climate with a forest dominated by Douglas-fir trees. Recent work by Squires et al. (2008, 2010) has 
demonstrated that as the amount of Douglas-fir trees in the stand increases, the suitability of that stand to 
serve as Canada lynx habitat declines. Additionally, Squires (pers. comm. 2013) suggests there is a strong 
negative correlation between red cedar climax communities and lynx occurrence, and that lynx are 
notably absent in Pacific maritime climates. There has been one verified detection of lynx on the entire 
Cabinet Ranger District, a single instance of tracks in the Snake Pass area in 1998, to the north of the 
study area. Since there is no designated Canada lynx critical habitat within or adjacent to the study area 
there would be no effect on designated critical habitat and it is not discussed further in this analysis. 
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The direction provided in the 2015 KFP is applied to lynx habitat at the LAU scale. The KNF has 
delineated 47 LAUs that approximate a lynx home range size. The KNF revised lynx habitat mapping 
following issuance of the 2001 FEIS to better correspond to habitat components identified in the 2015 
KFP. Lynx habitat in the KNF includes the following vegetation types: 

• Stand initiation structural stage that currently provides winter snowshoe hare habitat 
• Early stand initiation structural stage where the trees have not grown tall enough to protrude 

above the snow in winter 
• Multistory mature or late successional structural stage with many age classes and vegetation 

layers that provide snowshoe hare habitat 
• Other structural stages (stem exclusion, closed canopy with limited understory, multistory 

with many age classes, and vegetation layers that do not provide snowshoe hare habitat; does 
not include nonhabitat or low-elevation within the LAU boundary) 

 
The study area is in the Rock LAU (14702), which contains 41,972 acres of NFS land, including 54% 
(22,511 acres) lynx habitat (KNF 2012d). Lynx habitat in the Rock LAU includes 2% (364 acres) in the 
stand initiation stage, 93% (20,893 acres) in the multistory stage, and 5% (1,254 acres) in other structural 
stages (Table 3-51). Current conditions in the Rock LAU meet the 2015 KFP standards based on 2010 
data for the LAU. Effects of natural vegetation succession and of more recent vegetation management and 
other activities between 2010 and 2012 were also considered. On federal land, little to no human activity 
has occurred on the ground in the Rock LAU since 2010. Lynx habitat in the Rock LAU is shown on 
Figure 3-18. There is no designated lynx critical habitat within the study area. 

Existing lynx habitat in the study area is shown in Table 3-51. The higher elevations within the Rock 
LAU are located within the CMW where steep topography dominates. Approximately 13,413 acres of the 
Rock LAU are located within the CMW. Using information from the timber stand database, lynx habitat 
within the CMW boundary is largely comprised of nonboreal forest or low-elevation nonhabitat widely 
interspersed with stands of multistory forage. Based on aerial photo interpretation, some areas identified 
as part of multistory lynx habitat have large inclusions of sparse herb to shrub-dominated communities 
unsuitable for lynx winter foraging habitat. Vegetation within the CMW was influenced by the large-scale 
1910 fires and provides natural vegetative conditions and connectivity within and between LAUs that 
straddle the Cabinet Mountains. Wildfire in the CMW was the primary disturbance factor, which caused 
structural changes within lynx habitat by reducing timber overstory and resulted in a variety of age classes 
and species diversity. The most recent large-scale fires occurred between 1885 and 1939, with the 1910 
fires affecting the largest area. Smaller patches of early successional vegetative stages occur in areas 
where fire severity was low to mixed severity. In contrast, fire suppression since the early 1900s has 
altered stand structure, resulting in more homogenous stands with greater canopy closure and poorly 
developed understories in some areas which in turn reduced snowshoe hare habitat and lynx foraging 
opportunities. 

Outside the wilderness boundary, vegetation management has occurred within the Rock LAU on both 
federal and private lands. At lower elevations on roaded lands timber production has occurred utilizing a 
number of silvicultural treatments, including regeneration harvest, commercial thinning, and salvage 
harvest. Harvest activities within the database indicate that timber harvest began in the 1950s and has 
continued to present. Within the Rock LAU, about 190 acres of regeneration harvest has occurred on NFS 
land (with 48 acres now multistory forage, 49 acres in stand initiation stage, with 79 acres occurring in 
nonboreal forest habitat and 14 acres in low-elevation nonhabitat). 
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Table 3-51. Existing Lynx Habitat in Study Area. 

Lynx Habitat Component 

14702-Rock LAU 

NFS Lands Private/State 

(ac.) % (ac.) % 
Early stand initiation structural stage – all lands unsuitable for SSH3 VEG 
S1 0 0 1 <1 
Number of adjacent LAUs that exceed 30% lynx habitat in an early stand 
initiation structural stage1 VEG S1 0 0 0 0 
Stand initiation structural stage suitable for SSH2  364 2 0 0 
Habitat changed to early stand initiation structural stage on NFS lands over 
past 10 years by timber management with regeneration harvest3 VEGS2 0 0 0 0 
Multistory mature - late successional forest4 VEG S6 20,893 93 46 100 
Other (nonforage stem exclusion)5 1,254 5 0 0 
Total Lynx Habitat Acres6 22,511 54 47 <1 
Nonhabitat low elevation 1,845 4 7 <1 
Nonboreal habitat7 17,597 42 40 4 
No data 0 0 877 0 
Total 41,972 98 971 2 
Total LAU 42,943 
Snowshoe hare – SSH. 
1 Early stand initiation stage: These acres are lynx habitat that currently do not provide sufficient vegetation quantity or quality 
(height) to be used by SSH and lynx in winter. The NRLMD Standard VEG S1 states no additional regeneration harvest is 
allowed if more than 30% of lynx habitat in a LAU is in a stand initiation structural stage (i.e., early stand initiation stage) that 
does not provide winter SSH habitat, except for limited fuel treatments in the wildland urban interface. 
2 Stand initiation structural stage currently suitable SSH winter habitat. 
3 Portion of total LAU acres that provide lynx habitat (suitable + unsuitable acres). The NRLMD standard VEG S2 states no more 
than 15% of lynx habitat on NFS lands in a LAU may be changed by regeneration harvest in a 10-year period. 
4 Multistory mature late successional stages with multiple age classes and structural components that provide winter SSH habitat. 
Standard VEG S6 states no vegetation management projects that reduce SSH habitat in multistory mature or late successional 
forests, with exceptions for infrastructure, research, and incidental removal. 
5 Other, including stem exclusion, currently unsuitable structural stages that do not provide SSH winter habitat NRLMD (USFWS 
2007b). 
6 Lynx habitat: Acres do not include “nonboreal habitat” or low-elevation stands (considered unsuitable SSH habitat, but suitable 
for lynx habitat connectivity); nonboreal and low elevational habitat comprises the remaining suitable plus unsuitable habitat. 
Unsuitable habitat is habitat that currently does not provide sufficient vegetation quantity or quality to be used by SSH. 
7 Nonboreal habitat consists of habitat types that do not support SSH that occurs between patches of boreal forest in close 
juxtaposition (at the scale of a lynx home range). Lynx are likely to travel through nonboreal habitat while accessing patches of 
boreal forest within a home range. 
 
Past harvest has provided a variety of age classes and successional stages in areas outside the CMW 
boundary. The majority of the harvest has occurred at lower elevations due to access and topographical 
limitations. Regeneration harvest in lynx habitat resulted in vegetation structural changes that influenced 
lynx, lynx habitat, and nonboreal habitat. Immediately following regeneration for about 15 years, stands 
would have become temporarily unsuitable for lynx as the vegetative structural composition of the stand 
would not have provided winter forage habitat for snowshoe hares. Conditions on the KNF indicate that 
winter snowshoe hare foraging opportunities are met after about 15 years and occur within age classes of 
16 to 50 years old. 
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Boreal forest landscapes are naturally in a state of change, through disturbance and succession processes, 
and result in a changing environment of habitat types, distribution, and juxtaposition (USFWS 2013b). As 
such, not all potential lynx habitat acres provide suitable habitat all of the time and there may naturally be 
periods with low levels of suitable habitat. This variability of habitat suitability and distribution is 
reflected in lynx habitat mapping to estimate the historical range of lynx habitat levels, current levels on 
the KNF, and projected future levels under different management scenarios. Historically, the KNF 
provided between 69,681 and 278,725 acres of multistoried suitable lynx habitat. Currently the KNF has 
149,781 acres of suitable lynx habitat, which falls within the historic range of variation (Ecosystems 
Research Group 2012). 

The 2015 KFP requires that no additional regeneration harvest is allowed if more than 30% of lynx 
habitat in an LAU is in a stand initiation structural stage that does not provide winter snowshoe hare 
habitat, except for fuel treatments in the wildland urban interface. Although the management direction 
would apply only to federal lands, the 30% takes any private land into account if that private land is 
within a LAU. No LAU on the KNF, including the Rock LAU, exceeds the 30% stand initiation structural 
stage. 

At the end of 2010, none of the LAUs in the KNF had more than 30% of the lynx habitat in the stand 
initiation structural stage (KNF 2012d). All LAUs had less than 15% changed to unsuitable condition in 
the last 10 years and none of the LAUs have an adjacent LAU that exceeded 30% in the stand initiation 
stage (KNF 2012d). KNF lynx management currently meets the standards of the 2015 KFP. 

3.13.5 Wolverine 
On February 4, 2013, the USFWS proposed listing the wolverine as threatened and published a proposed 
4(d) rule that listed several activities, including mine development, that it concluded would not 
significantly threaten the species and would not result in incidental take and a violation of Section 9 of the 
ESA. On August 12, 2014, the USFWS determined that listing the wolverine as threatened was not 
warranted and withdrew the listing proposal; however, the USFWS withdrawal of the Proposed Rule to 
list the wolverine was vacated by the courts on April 4, 2016. The USFWS returned the wolverine to 
proposed status in May 2016. 

Wolverine life history, habitat preferences, and occurrence in the study area are described on pages 3-100 
and 3-101 of the 2001 FEIS. In 2016, the KNF reviewed new information related to wolverine and 
incorporated pertinent information into the analysis of potential effects of the Rock Creek Project on 
wolverine (KNF 2016a). New information available since 2001 is summarized below and described in 
detail in KNF’s review (KNF 2016a). 

Deep, persistent, and reliable spring snow cover (April 15 to May 14) is the best overall predictor of 
wolverine occurrence in the contiguous United States. Wolverine year-round habitat use takes place 
almost entirely within the area defined by deep, persistent spring snow (USFWS 2013a). Wolverine 
habitat in the KNF was mapped for the 2001 FEIS following the methods described by Copeland (1996). 
The SEIS was updated with additional wolverine habitat mapping that was not available in 2001 
(Copeland et al. 2010; Inman et al. 2013). 

Because of their large home range size and habitat needs, North American wolverines are rare and most 
likely always have been. In the Northern Rockies, wolverines use high-elevation, steep, remote habitat. 
Wilderness and roadless lands account for much of the area wolverines are known to use, although it is 
unknown if this is because of avoidance of people or because wolverines tend to choose areas that are not 
conducive to human development (Copeland et al. 2007). Wolverines appear capable of adjusting to 
human disturbance (USFWS 2013a). 
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Wolverine year-round habitat use takes place almost entirely within the area defined by deep, persistent 
spring snow (USFWS 2013a). This is likely related to the wolverine’s need for deep snow during the 
denning period (USFWS 2013a). No records exist of wolverines denning anywhere but in snow, despite 
the wide availability of snow-free denning opportunities within the species’ range (USFWS 2013a). The 
deep, persistent spring snow layer in the Copeland et al. (2010) analysis captures all known wolverine 
dens in the DPS (USFWS 2013a). However, it should be noted that their analysis depicts areas that are 
snow covered through May 15 in at least 1 of 7 years. Additionally, except for denning females, 
wolverines are occasionally observed in areas outside the mapped deep, persistent snow zone; and factors 
beyond snow cover may play a role in overall wolverine distribution (USFWS 2013a). Denning habitat is 
not considered scarce or limiting to wolverine reproduction. 

Connectivity between wolverine populations and habitat patches is generally tied to persistent spring 
snow, and wolverines appear to currently be able to disperse between habitats and through areas where 
human developments occur (Schwartz et al. 2009; USFWS 2013a). The available evidence indicates that 
dispersing wolverines can successfully cross transportation corridors (USFWS 2013a). 

In North America, 69% of den sites were located in areas where snow cover persists until mid-May for an 
average of 6 to 7 years (i.e., “persistent snow”) while 98% of all den sites were located in areas of at least 
1 year of snow cover (Copeland et al. 2010). Based on the correlation between snow cover and den sites, 
wolverine denning habitat was mapped using the USFS Region 1 persistent snow layer, which is the same 
as Copeland et al.’s 2010 map. A persistent snow layer is an indicator of climatic conditions in the study 
area and whether the area could support wolverines. Based on the analysis described in Copeland et al. 
(2010), areas with persistent spring snow in at least 6 of 7 years were considered high-quality habitat, 
while areas with persistent spring snow in 5 or fewer of 7 years were considered low-quality habitat. 
Based on current research, wolverine habitat appears to be limited to areas at or above the subalpine zone 
on the KNF. The Cabinet Mountains contain a large block of contiguous area with persistent snow cover, 
including about 36,735 acres of high-quality habitat and 106,290 acres of low-quality habitat. Based on an 
average female home range of about 24,700 acres (100 m2; Hornocker and Hash 1981) the Cabinet 
Mountains could potentially support about five female wolverines. 

The persistent spring snow data (Copeland et al. 2010) was compared with the information from Inman et 
al. (2013). Inman et al. (2013) used resource selection function modeling to identify wolverine primary 
habitat (suitable for use by resident adults), maternal habitat (suitable for use by reproductive females), 
female dispersal habitat (suitable for relatively brief female dispersal movements), and male dispersal 
habitat (suitable for relatively brief male dispersal movements). Inman et al.’s (2013) primary habitat map 
generally corresponds to Copeland et al.’s (2010) high-quality habitat, while the maternal habitat map 
covers a smaller area (KNF 2016a). 
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3.14 Socioeconomics 
This section updates the Affected Environment – Socioeconomics section in the 2001 FEIS. A discussion 
of the regulatory framework, previously not provided in the 2001 FEIS, appears below. Affected 
environment updates follow the Regulatory Framework section. 

3.14.1 Regulatory Framework 

3.14.1.1 Forest Plan 
The 2015 KFP describes goals, desired conditions, and objectives related to socioeconomics. The 2015 
KFP includes the forestwide desired condition to “contribute to the economic strength and demands of the 
nation by supplying mineral and energy resources while assuring that the sustainability and resiliency of 
other resources are not compromised or degraded” (FW-DC-MIN-01), as well as desired conditions to 
generate outputs and values that contribute “to sustaining social and economic systems” (FW-DC-SES-
01), “contribute to the local economy through the generation of jobs and income” (FW-DC-SES-02), and 
“contribute to community stability or growth, and the quality of lifestyles in the Plan area” (FW-DC-SES-
03). The 2015 KFP also includes an objective to “provide activities and outputs as described in the 
forestwide objectives” (FW-OBJ-SES-01). 

3.14.1.2 Hard Rock Mining Impact Act 
The Hard Rock Mining Impact Act is designed to assist local governments in handling financial impacts 
caused by large-scale mineral development projects. A new mineral development may result in the need 
for local governments to provide additional services and facilities before mine-related revenues become 
available. The resulting costs can create a fiscal burden for local taxpayers. The Hard Rock Mining 
Impact Board oversees an established process for identifying and mitigating fiscal impacts on local 
governments through the development of a Hard Rock Mining Impact Plan (HRMIP). Under the Impact 
Act, each new large-scale hard rock mineral development in Montana is required to prepare a local 
government fiscal impact plan. In the plan, the developer is to identify and commit to pay all increased 
capital and net operating costs to local government units that will result from the mineral development. 

ASARCO (1997) completed a HRMIP in coordination with Sanders County and other affected 
jurisdictions, and Sanders County approved the plan in 1997. The plan includes conditions that would 
trigger adjustments or amendments to the plan if impacts prove to be greater than expected. The HRMIP 
is a condition of the Hard Rock Operating Permit issued to the developer by DEQ. The issuance of a Hard 
Rock Operating Permit is on hold pending the issuance of other permits and RCR posting a bond as 
specified in the ROD. 

3.14.2 Affected Environment 
Pages 3-120 through 3-134 of the 2001 FEIS discuss the affected environment for socioeconomics. This 
section updates that section based on the 2010 U.S. Census to the following subsections in the 2001 FEIS 
for the study area: population and demographics, housing, and local employment and the economy. The 
updates do not represent any substantive change from the 2001 FEIS. 

3.14.2.1 Population and Demographics 
In the years since 2000, the population of Sanders County increased by 1,184 (an increase of 11.6%) to a 
total of 11,413 persons in 2010 (U.S. Census Bureau 2011). By comparison, Montana population 
increased by 9.7% since 2000. Lincoln County grew at a slower rate between 2000 and 2010, growing 
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4.5% to a 2010 total of 19,687. Bonner County’s population growth rate has been similar to that of 
Sanders County, growing 11% since 2000 to 40,877 persons in 2010 (Table 3-52). 

3.14.2.2 Housing 
The 2006–2010 median value of owner-occupied housing units in Sanders County ($172,500) and 
Lincoln County ($148,500) is below the Montana median ($173,300), while the Bonner County median 
($236,300) is substantially higher (Table 3-52). 

Table 3-52. Rock Creek Mine Area Demographic Profile. 

Category Sanders 
County 

Lincoln 
County 

Bonner 
County 

Montana 
State 

POPULATION 
2010 11,413 19,687 40,877 989,415 
2000 10,229 18,835 36,835 902,195 
1999 10,233 18,819 36,071 882,779 
1995 10,068 18,680 33,031 868,522 
1990 8,669 17,481 26,622 799,064 
1980 8,675 17,752 24,163 786,690 
1970 7,093 18,063 15,560 694,409 
POPULATION GROWTH (%) 
1970 – 1995 41.9 3.4 112.3 25.1 
1990 – 1999 18.0 7.7 35.5 10.5 
2000 – 2010 11.6 4.5 11.0 9.7 
LABOR FORCE (2010) 
Percent of population 38.2 39.8 50.0 50.5 
Unemployment rate 14.1 15.2 12.1 6.9 
HOUSING (2010) 
Occupied housing units 5,121 8,843 17,100 409,607 
Percent owner occupied 75.1 76.2 74.6 68.0 
Median value owner-occupied units (2006 – 2010) $172,500 $148,500 $236,300 $173,300 
Mobile homes as percentage of total units (2005 – 2009) 18.7 17.2 14.3 11.8 
 

3.14.2.3 Local Employment and the Economy 
3.14.2.3.1 Sanders County 
Between 1998 and 2010, total Sanders County employment increased from 4,711 to 5,344 employees, an 
increase of 13%. The Sanders County average annual wage in 2010 was $27,527, 21% below the average 
for Montana workers. Per capita personal income was $26,080, 26% below the state average (Table 3-53). 

3.14.2.3.2 Lincoln County 
The average wage per job in 2010 was $31,299, 10% below the average for Montana workers. Per capita 
personal income was $27,535, 21% below the state average. Less than 40% of the Lincoln County 
population is in the labor force, below the Montana average of 50.5% (Table 3-53). 

3.14.2.3.3 Bonner County 
The average wage per job in 2010 was $31,451, while per capita personal income was $30,505. Total 
Bonner County employment increased 29% between 1998 and 2010 from 18,085 to 23,369 jobs (Table 
3-53). 
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Table 3-53. Rock Creek Mine Area Economic Profile, 1998 and 2010. 

Employment Category Year Sanders 
County 

Lincoln 
County 

Bonner 
County 

Montana 
State 

Total Personal Income ($1,000) 1998 $155,669 $305,029 $644,286 $18,671,471 
2010 $297,005 $541,550 $1,248,396 $34,736,303 

Per Capita Person Income ($) 1998 $15,284 $16,297 $18,232 $21,229 
2010 $26,060 $27,535 $30,505 $35,053 

Average Wage per Job ($) 1998 $18,706 $20,908 $20,639 $22,405 
2010 $27,527 $31,299 $31,451 $34,764 

Employment 1998 4,711 8,962 18,085 543,333 
2010 5,344 9,176 23,369 623,648 
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3.15 Transportation 
This section updates the Affected Environment – Transportation section in the 2001 FEIS, which consists 
of the roads that would be used during activities related to the proposed mine. A discussion of the 
regulatory framework, previously not provided in the 2001 FEIS, appears below. Affected environment 
updates follow the Regulatory Framework section. 

3.15.1 Regulatory Framework 
The roads analysis complies with regulations governing the administration of the Forest Transportation 
System (36 CFR 212) and with the Forest Service Transportation Administrative Policy FSM Chapter 
7700 (2008). The Forest Service regulations are intended to help ensure that additions to the NFS road 
network are those deemed essential for resource management and use; that construction, reconstruction, 
and maintenance of roads minimize adverse environmental impacts; and that unneeded roads are 
decommissioned and restoration of ecological processes are initiated. The current Forest Service roads 
policy requires a science-based transportation analysis (66 FR 3206). In addition to the project-specific 
roads analysis conducted for this project, the KNF published a forestwide travel analysis report on 
September 30, 2015 (KNF 2015d). 

3.15.1.1 Kootenai Forest Plan 
FW-DC-AR-07 of the 2015 KFP describes a transportation system “that provides safe and efficient public 
and administrative access to the Forest for recreation, special uses, forest resource management, and fire 
management activities. It is efficiently maintained, environmentally compatible, and responsive to public 
needs and desires. The transportation system and its use have minimal impacts on resources including 
threatened and endangered species, sensitive species, heritage and cultural sites, watersheds, and aquatic 
species. Newly constructed or reconstructed roads do not encroach into streams and riparian areas in ways 
that impact channel function, geometry, or sediment delivery. Roads in intermittent stored service pose 
minimal risks to water quality and aquatic ecosystems. Drainage structures have a minimal risk of failure, 
and provide adequate drainage that prevents accelerated runoff, erosion, and sediment delivery to streams. 
In addition, stream crossings provide for passage of aquatic organisms. Unauthorized roads and trails are 
no longer created.” The 2015 KFP INFS standards and guidelines establish stream, wetland, and 
landslide-prone area protection zones called RHCAs, and set standards and guidelines for managing 
activities that potentially affect conditions within the RHCAs. KFP INFS standards and guidelines 
applicable to roads are discussed in Section 3.11, Aquatic Life and Fisheries. 

The Forest Service issued a Travel Management Rule in 2005 revising regulations to require designation 
of roads, trails, and areas for motor vehicle use (70 FR 68264, November 9, 2005). Chief Bosworth 
committed each Forest Service Ranger District to implement this rule by December 2009 by publishing a 
MVUM showing travel routes where motorized use is allowed. 

To meet the December 2009 deadline, the Cabinet Ranger District decided to base the 2009 MVUM on 
current travel management decisions, with some exceptions, as outlined in the following paragraph. All 
existing open roads were designated for highway legal motor vehicle use and, based on vehicle tread 
width, 77 miles of trail were designated to allow motorcycle or Off-Highway Vehicle (OHV) use. In 
addition, cross-country motor vehicle travel for the purpose of dispersed camping is allowed within 300 
feet of all designated roads and trails. 

To address 1987 KFP and grizzly bear management requirements, the Cabinet Ranger District made the 
following exceptions to the use of existing conditions in the 2009 MVUM. The District prohibited cross-
country motor vehicle use on the Idaho portion of the District on approximately 4,000 acres in the upper 
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West Fork Elk Creek drainage, and prohibited motorized use on some trails that were legally open to 
motorcycle and/or OHV use. The trails were #845 Water Hill, #852 Grouse Creek, #878 Spring Creek, 
#894 Roe Gulch, #903 Canyon Peak, #967 Berray Mountain, and #1028 Berray Mountain West (Bradford 
2009). 

3.15.2 Affected Environment 
The affected transportation environment is discussed on pages 3-132 through 3-134 of the 2001 FEIS. 
This section updates Table 3-41, Table 3-43, and bridge data in the 2001 FEIS. 

Table 3-54 (Table 3-41 in the 2001 FEIS) shows ADT counts and traffic accident data for the 5-year 
period from 2009 through 2013. The updated data do not represent any substantive changes from the 2001 
FEIS. Table 3-42 in the 2001 FEIS shows individual traffic counts on NFS road #150 and represents the 
most recent data available. 

Table 3-54. ADT and Accident Data for Relevant Road Segments, 2009-2013. 
Highway Segment1 ADT Truck 

ADT 
Percent 

Truck Traffic 
Annual2 

Growth % 
Vehicle 

Accidents 
Accident 

Rate 
US2 - Libby to MT56 (15 Miles) 
Route Post 016+0.928 to 032+0.259 2,882 215 7.5 0.31 95 1.15 
MT56 - MT200 to US2 (35 Miles) 
Route Post 000+0.000 to 034+0.757 876 84 9.6 5.3 56 1.01 
MT200 - MT56 to Thompson Falls (40 Miles) 
Route Post 010+0.440 to 049+0.566 1,476 137 9.3 0.58 139 1.32 
1Weighted AADT for the specific highway segments presented. 
2Annual Growth % - estimated annual AADT increase. 
Source: McLeod, pers. comm. 2014. 
 
Table 3-55 (Table 3-43 in the 2001 FEIS) updates the maintenance level for the segments of NFS roads 
maintained by the Forest Service. Table 3-55 breaks down NFS roads by individual segment and 
maintenance responsibility (e.g., Forest Service, county, or private). 

Table 3-55. NFS Roads – Lengths, Maintenance Levels, and Maintenance Responsibility.  
Number Mileposts Segment Length (miles) Maintenance Level1 Maintenance 

Responsibility Begin End 

150 

0.0 1.36 1.36 Not applicable County 
1.36 2.45 1.09 3 County, but NFS road 
2.45 5.59 3.14 3 Forest Service 
5.59 13.52 7.93 3 Forest Service 

13.52 14.76 1.24 Not applicable Private 
14.76 24.43 9.67 2  Forest Service 
24.43 25.22 0.79 Not applicable County 

150A 0.0 1.24 1.24 2 Forest Service 
1.24 4.19 2.95 1 Forest Service 

1022 

0.0 1.77 1.77 3 Forest Service 
1.77 2.36 0.59 3 Forest Service 
2.36 3.5 1.14 2 Forest Service 
3.5 4.04 0.54 Not applicable Private 

2210 0.0 0.7 0.7 2 Forest Service 
0.7 3.99 3.29 1 Forest Service 

2741 0.0 7.02 7.02 2 Forest Service 
1Maintenance Level; 5 maintenance levels – 1 = basic custodial care, generally closed to vehicles; 2 = high clearance vehicles; 3, 4, and 5 = 
gravel to paved surface suitable for passenger cars. 
 
Two treated-timber bridges are on NFS road #150 – one at milepost 2.3 and one at milepost 5.0. Both 
bridges have weight limits of 26 tons gross vehicle weight (GVW) for three-axle vehicles and 40 tons 
GVW for five-axle vehicles. These weight limits are based on the state highway legal load. Any 
exceedance of the load limit would require an evaluation of bridge capacity and an overload permit issued 
by the Forest Service. 
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3.16 Recreation 
This section updates the Affected Environment – Recreation section in the 2001 FEIS. A discussion of the 
regulatory framework, previously not provided in the 2001 FEIS, appears below. Affected environment 
updates follow the Regulatory Framework section. 

3.16.1 Regulatory Framework 

3.16.1.1 Kootenai Forest Plan 
The 2015 KFP includes goals and desired conditions for recreational settings, experiences, and 
opportunities. Generally, the recreation-related plan direction is to accommodate opportunities for 
solitude and self-reliance; provide traditional recreational opportunities such as hunting, fishing, gathering 
products, and hiking; provide water-based activities, day use, and overnight camping opportunities; and 
maintain a road and trail system that provides access to the KNF. Applicable 2015 KFP directions for 
recreation are: 

FW-DC-AR-01. Quality, well-maintained recreation facilities exist at key locations to 
accommodate concentrations of use, enhance the visitor’s experience, and protect the natural 
resources of the area. Day use access is available for relaxation, viewing scenery and wildlife, and 
for water and snow-based play. Recreation rental cabins and lookouts provide safe, comfortable, 
overnight facilities that allow visitors to experience and learn about the rich history of the area. 
Dispersed camping opportunities are available for a wide variety of users while considering 
resource concerns, activity conflicts, or over-use. Food and garbage storage do not contribute to 
conflicts between recreation users and wildlife. 

FW-DC-AR-03. Opportunities for outdoor recreation, such as hunting, fishing, wildlife viewing, 
berry picking, firewood gathering, and bird watching are available for a wide variety of users. 
Interpretation and education opportunities enrich the visitors experience and promote a land ethic 
that preserves the cultural and natural resources of the Forest for future generations. 

FW-DC-AR-04. Provide year-round outdoor recreation opportunities and experiences in a range 
of settings as described by the recreation opportunity spectrum (ROS). The desired distribution of 
forestwide ROS settings are displayed in table 7 on the 2015 KFP (USFS 2015b). 

FW-DC-AR-05. A variety of motorized and non-motorized winter and summer recreation 
opportunities are available. Well-designed and maintained trailheads exist and offer adequate 
parking and turnaround areas. Trails are designed and maintained for the given users (saddle 
stock, snowmobiles, OHV users, hikers, mountain bikers, etc.). 

FW-DC-AR-06. Solitude and non-motorized experiences are available in remote settings. Non-
motorized areas are of sufficient size and configuration to minimize disturbance from other uses. 
Non-motorized use is also available in more developed areas, but provides less opportunity for 
solitude and challenge than in the more remote settings. A well-maintained non-motorized trail 
network accesses locations of interest for a variety of users. 

EO 12962 mandates disclosure of effects on recreational fishing as part of a nationwide effort to conserve, 
restore, and enhance aquatic systems and provide for increased recreational fishing opportunities. 

In 2007, the KNF completed its Recreation Sites Facility Master Plan: 5-year Proposed Program of Work 
(KNF 2007b). The purpose of the plan is to display the proposed tasks needed to bring the KNF’s 
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recreation infrastructure into alignment with the resources available to operate and maintain it to Forest 
Service standards. The document serves as a framework from which the KNF prioritizes investments and 
pursues changes in operations or maintenance of recreation sites. Proposals are wholly consistent with the 
Northern Region’s “Recreation Strategy” and the 2015 KFP. 

3.16.1.2 State and Local Plans 
The FWP manages wildlife populations and establishes limits on fishing and hunting activities statewide 
including on NFS lands. The FWP has several general statewide goals that relate to recreational use in the 
study area (FWP 2008). The FWP’s goals are to provide quality opportunities for public appreciation and 
enjoyment of fish, wildlife, and park resources, and maintain and enhance the health of Montana’s natural 
environment and the vitality of its fish, wildlife, cultural, and historic resources through the 21st century. 
FWP goals are not enforceable standards. Sanders County does not have a comprehensive recreation plan. 

One parcel of state land is in the Miller Gulch drainage. The DNRC manages the surface and mineral 
resources for the benefit of the common schools’ six administrative land offices, under the direction of the 
State Board of Land Commissioners. Hunting also occurs on state land. 

3.16.2 Affected Environment 
KNF uses the ROS inventory to describe different recreation experiences using setting, activities, and 
experience and as a tool for estimating changes to recreation settings and opportunities resulting from 
potential management or development activities (USFS 2013b). ROS classifies recreational opportunities 
into six categories: Primitive, Semi-Primitive Non-Motorized, Semi-Primitive Motorized, Roaded 
Natural, Roaded Modified, and Rural (USFS 1990). Based on an updated ROS mapping protocol (USFS 
2003c) and the 2015 KFP (USFS 2015b), current ROS classes for the Rock Creek Project study area are 
primitive, semi-primitive non-motorized, semi-primitive motorized, roaded natural, and rural. (These 
classifications are slightly different from those that were identified in the 2001 FEIS: Roaded Modified is 
no longer used, and Rural is more appropriately classified as Roaded Natural.) Most of the land that 
would be affected by the project, including the proposed facilities along Montana Highway 200, the mill 
site, and utilities along NFS road #150 and NFS road #150B are currently classified as Roaded Natural. 
The upper portion of the existing access road to the evaluation adit (NFS road #2741) is classified as 
Semi-Primitive Motorized. Most of the above roads and facility locations are bounded by land classified 
as Semi-Primitive Nonmotorized. 

Information on the affected environment for recreation resources is presented in pages 3-134 through 3-
136 of the 2001 FEIS. No new recreation amenities are in the proposed study area and conditions have 
not substantially changed since the 2001 FEIS. This section updates Table 3-44 in the 2001 FEIS, 
recreational fishing data for Noxon Reservoir, and visitation data for the KNF. 

Table 3-56 (Table 3-44 in the 2001 FEIS) provides information for deer and elk obtained from FWP 
harvest surveys to determine hunter activity for HD 121. The updated data show a decrease in hunter 
activity in HD 121 since preparation of the 2001 FEIS, but do not represent any substantive changes from 
the 2001 FEIS. 
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Table 3-56. Hunter Activity in HD 121. 

Year Resident Hunters Resident Hunting 
Days Nonresident Hunters Nonresident Hunting 

Days 
Elk 

2009 2,296 21,101 444 3,510 
2010 2,298 21,850 524 3,956 
2011 2,328 21,465 613 4,426 

White-Tailed and Mule Deer 
2009 2,658 23,843 487 3,437 
2010 2,510 22,617 528 4,395 
2011 2,777 23,508 686 5,079 

Source: FWP Deer and Elk Harvest Reports 2009-2011. 
 
Noxon Reservoir continues to see increases in fishing. Angler days per year on Noxon Reservoir were 
estimated at about 19,760 in 2005; 19,726 in 2007; and 26,708 in 2009 (FWP 2017f). 

Outdoor recreation is the fastest growing use within the national forests and grasslands, a use expected to 
increase in the future. The latest National Visitor Use Monitoring was completed in 2012 on the KNF 
(USFS 2014a). This monitoring program provides reliable information about recreation visitors to NFS 
managed lands at the national, regional, and forest level. National Visitor Use Monitoring is a recreation 
sampling system that provides statistics on recreational use. 

Visitation is estimated through a combination of traffic counts and surveys of exiting visitors, and 
provides a snapshot of estimated use. Visitation estimates for 2012 on the KNF were 600,000. Greater 
than 72% of these visits were from people who lived within 100 miles of the KNF (USFS 2014a). 

Most of the visits to the KNF are day visits. The average visit to the KNF lasts about 15 hours; more than 
half of the visits to the KNF last less than 3 hours. About 11% of the visits involve recreating at more than 
one location on the KNF. Because of the local nature of the visiting population, frequent visitors are quite 
common. More than 30% of all visits are made by people who visit more than 50 times per year. 
Conversely, about 40% of the visits are made by people who visit, at most, five times per year (USFS 
2014a). Hiking/walking (20.3%) is the most common primary activity on the KNF, followed by hunting 
(16.3%), viewing natural features (14.4%), and fishing (8.6%). Just over half of all visitors engage in 
viewing natural features (USFS 2014a). 
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3.17 Wilderness, Roadless Areas, and Wild and Scenic Rivers 
This section updates the Affected Environment – Wilderness, Roadless Areas, and Wild and Scenic Rivers 
section in the 2001 FEIS. A discussion of the regulatory framework, previously not provided in the 2001 
FEIS, appears below. Affected environment updates follow the Regulatory Framework section. 

3.17.1 Regulatory Framework 

3.17.1.1 Wilderness Act 
The Wilderness Act directs the Forest Service to protect the natural character of the wilderness and to 
provide for recreational, scenic, scientific, educational, cultural, historical, and other uses as permitted by 
the Act. Based on the Wilderness Act’s definition of wilderness, the Forest Service uses four qualities to 
broadly describe all wilderness in the NFS: 

• Untrammeled – wilderness is essentially unhindered and free from modern human control or 
manipulation 

• Undeveloped – wilderness is essentially without permanent improvements or modern human 
occupation 

• Natural – wilderness ecological systems are substantially free from the effects of modern 
civilization 

• Outstanding opportunities for solitude or a primitive and unconfined type of recreation – 
wilderness provides outstanding opportunities for people to experience solitude or primitive 
and unconfined recreation, including the values of inspiration and physical and mental 
challenge 

3.17.1.2 Cabinet Mountains Wilderness Management Plan 
In 2009, the KNF completed the Cabinet Mountains Wilderness Management Plan (USFS 2009). 
Management direction in the plan is derived from the Wilderness Act and subsequent legislation, which 
sought to protect these special areas and preserve wilderness character. The management plan identifies 
that valid existing rights for the Rock Creek ore deposit have been established in the CMW. The 
wilderness management plan includes the following goal statement and management direction. 

Goal Statement: The CMW will be managed according to the Wilderness Act to allow natural processes to 
operate freely where the evidence of man’s activity is substantially unnoticeable. Management will seek 
to preserve as much freedom from regulation as possible while preserving wilderness character. 
Management will also seek to minimize the impact of use rather than limit use. 

The CMW will be managed to provide opportunities for scenic, scientific, educational, conservation, and 
historical purposes. Additionally, opportunities for recreation of a primitive nature featuring solitude, 
physical and mental challenge, and freedom from unnatural intrusions will be provided. Wilderness offers 
the chance to experience unmodified ecosystems and to travel without mechanized vehicles or equipment 
in an environment where one’s success or failure is directly dependent upon one’s ability, knowledge, and 
initiative. Management of the CMW shall preserve for future generations an enduring wilderness resource 
(USFS 2009). 

The specific management emphasis for the two opportunity classes identified for the CMW are described 
below in Section 3.17.2.1, Cabinet Mountains Wilderness. 
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The 2015 KFP allocates the CMW to MA 1a, which is managed to protect wilderness character as defined 
in the Wilderness Act and as outlined in the Cabinet Mountains Wilderness Management Plan. Desired 
conditions are to: allow natural processes act as the primary forces affecting the composition, structure, 
and pattern of vegetation; provide nonmotorized and nonmechanized opportunities for exploration, 
solitude, risk, challenge, and primitive recreation; and provide large remote areas with little human 
disturbance to contribute habitats for species with large home ranges such as grizzly bear and mountain 
goat. There is no specific locatable minerals direction, but management direction in the 2015 KFP as a 
whole is subject to valid existing rights and defers to overarching applicable laws and regulations. 

3.17.1.3 Minerals 
For mining claims within wilderness, Section 4(d)(3) of the Wilderness Act states that holders of 
unpatented mining claims validly established as of midnight December 31, 1983 shall be accorded rights 
under the 1872 General Mining Law on those NFS lands designated by the act as a wilderness area. The 
same section states that lands within a wilderness going to patent shall convey only title to the mineral 
deposits within the claims. The United States reserves all title to the surface and surface resources of the 
claims, subject to the terms of the patent. The Secretary of Agriculture may prescribe reasonable 
stipulations “for the protection of the wilderness character of the land consistent with the use of the land 
for the purposes for which they are leased, permitted, or licensed. Under the mineral patent, RCR has the 
right to use the surface of the claims for purposes reasonably required for mining. This indicates that 
mining operations can occur within a wilderness but may be subject to management requirements that are 
above and beyond those normally imposed on operations outside of a wilderness, provided those 
requirements do not prevent the operator from exercising their rights under United States mining laws. 

All of the surface impacts of the action alternatives occur outside of the CMW boundary, except for the 
ventilation adit. While the experience of wilderness visitors may be affected by activities outside the 
wilderness boundary, the Wilderness Act does not regulate activities outside the wilderness. 

3.17.1.4 Inventoried Roadless Areas 
IRAs are areas identified by the Forest Service for consideration of their suitability for inclusion in the 
National Wilderness Preservation System. IRAs are defined as “areas identified in a set of inventoried 
roadless area maps, contained in the Forest Service Roadless Area Conservation, Final Environmental 
Impact Statement, Volume 2, dated November 2000. 

In 2001, the Forest Service promulgated the Roadless Area Conservation Rule (formerly 36 CFR 294, 
Subpart B), which established prohibitions of road construction and reconstruction and timber harvesting 
in IRAs on NFS lands, with certain exceptions. One of the exceptions was for locatable mining activities, 
such as the Rock Creek Project, for which reasonable access and disturbance for mineral entry within an 
IRA was allowed. The intent of the Roadless Rule is to provide lasting protection for the roadless 
characteristics of IRAs within the NFS in the context of multiple-use management. IRAs are identified in 
the set of IRA maps contained in the Forest Service Roadless Area Conservation, Final Environmental 
Impact Statement Volume 2 dated November 2000 and in Appendix C of the 2013 FEIS for the 2015 KFP 
(USFS 2013b). The 2001 Roadless Rule was the subject of litigation in multiple jurisdictions. Ultimately, 
the rule was judicially upheld and it is in effect, with the exceptions of the states of Idaho and Colorado 
where separate rules apply. See Wyoming v. U.S.D.A., 661 F.3d 1209 (10th Cir. 2011) (upholding 2001 
Roadless Rule); Kootenai Tribe of Idaho v. Veneman, 313 F.3d 1094 (9th Cir. 2002) (reinstating Roadless 
Rule); and Jayne v. Sherman, No. 11-35269 (9th Cir. 2013) (upholding Idaho Roadless Rule). 

The 2015 KFP stipulates a goal (GOAL-IRA-01) that IRAs will be managed to protect values and 
benefits of roadless areas (USFS 2015b). The 2015 KFP allocated most of the 43 IRAs on the KNF to MA 
5 (backcountry). The three IRAs located within the Rock Creek Project study area are designated MA 5a 
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(backcountry – nonmotorized year-round), which in addition to vegetation and recreation-related 
management direction, defers to the requirements of the 2001 Roadless Area Conservation Rule (Roadless 
Rule) (USFS 2001) for direction regarding road construction. 

3.17.1.5 Wild and Scenic Rivers 
Section 7 of the 1968 Wild and Scenic Rivers Act provides for the protection of the free-flowing, scenic, 
and natural values of rivers designated as components or potential components of the National Wild and 
Scenic Rivers System from the effects of construction of any water resources project. A water resources 
project under the act is any activity that may affect the free-flowing characteristics of a designated or 
study river. The Wild and Scenic Rivers Act affords protection to two types of rivers: designated rivers 
and Congressionally authorized study rivers. The study area has no designated rivers or Congressionally 
authorized study rivers. 

Forest Service land management policies require a comprehensive evaluation of the potential for rivers to 
be eligible for inclusion in the Wild and Scenic Rivers System (USFS 2015b, Appendix E). The 2015 KFP 
includes a desired condition that eligible wild, scenic, or recreational rivers and their adjacent areas retain 
their free-flowing status and preliminary classification, and conserve or enhance their Outstandingly 
Remarkable Values (MA2-DC-AR-0). The 2015 KFP does not have any standard or guidelines specific to 
locatable mineral activities. 

The 2015 KFP affirms the East Fork Bull River and the entire Bull River as eligible for addition to the 
National Wild and Scenic Rivers System. Eligible segments north of the East Fork Bull River will not be 
affected. The 2015 KFP also establishes desired conditions for eligible segments. Reasonable access for 
mineral-related purposes is allowed, subject to statutory restrictions such as the Wilderness Act and the 
ESA. 

River segments eligible for potential inclusion are not afforded protection under the Wild and Scenic 
Rivers Act. Forest Service policy for eligible river segments, however, directs that “water resources 
projects proposed on a Section 5(d)(1) study river [eligible river] are not subject to Section 7(b), but will 
be analyzed as to their effect on a river’s free-flow, water quality, and outstandingly remarkable values, 
with adverse effects prevented to the extent of existing agency authorities (such as special-use authority)” 
(USFS 2006). 

The Bull River was listed on the Nationwide Rivers Inventory in 1993 (National Park Service 2009). The 
Nationwide Rivers Inventory is a listing of more than 3,400 free-flowing river segments in the United 
States that are believed to possess one or more “outstandingly remarkable” natural or cultural values 
judged to be of more than local or regional significance. A 1979 Presidential Directive requires federal 
agencies to protect and manage rivers on the Nationwide Rivers Inventory and the surrounding area in a 
fashion comparable to rivers already included in the Wild and Scenic Rivers System. The CEQ issued a 
1980 Memorandum that stated: “Although the President’s directive does not prohibit an agency from 
taking, supporting or allowing an action which would adversely affect wild and scenic values of a river in 
the Inventory, each agency is responsible for studying, developing and describing all reasonable 
alternatives before acting, and for avoiding and mitigating adverse effects on rivers identified in the 
Inventory.” 

3.17.2 Affected Environment 

3.17.2.1 Cabinet Mountains Wilderness 
The CMW is a 94,272-acre unit of the National Wilderness Preservation System. It is about 34 miles long 
and varies from 0.5 to 7 miles wide. The wilderness occupies the upper elevations of the east ridge of the 
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Cabinet Mountains, with elevations from 2,500 to 8,700 feet. The Cabinet Mountains are a north- to 
northwest-trending extensively glaciated mountain range. This glaciation has produced spectacular 
features such as high craggy peaks, vertical cliffs, knife-edge ridges, amphitheater-like basins, and filled 
valley bottoms. These land-building processes have also created many streams and about 85 lakes within 
the wilderness. 

Vegetation in the wilderness is abundant and varied, ranging from delicate harebells growing in rock 
fissures to the lush valley bottom stands of old growth cedar and hemlock. Thirteen species of conifer 
trees, 130 species of wildflowers, and numerous shrub species are known to grow in the wilderness. 
Numerous wildlife species inhabit the area within and adjacent to the wilderness. These include, but are 
not limited to, grizzly bear, black bear, elk, bighorn sheep, mountain goats, mule deer, white-tailed deer, 
and many small mammals and birds. 

To determine the type and extent of management actions appropriate for different portions of the 
wilderness, the Forest Service has identified the following two distinct opportunity classes. The 
opportunity classes are delineated according to the biological, social, and managerial setting. 

• Opportunity Class I: Areas without Trails. This area includes pristine areas without 
developed trails. The opportunity for solitude is high and one would not expect to see other 
groups or much evidence of recreational use. Dispersion of visitors is the management 
intention. Generally, no trails or other structures will be developed within this class. Existing 
travelways will be left in place and not maintained or marked. Existing facilities will be 
removed. Requests for research or other mineral development facilities will be evaluated on a 
case-by-case basis. Fish stocking does not currently occur and is not desirable in this area. 

• Opportunity Class II: Trails and Destination Areas. This class is a delineation of trail 
corridors and more heavily used lake basins. Many lakes in this class are stocked with fish 
and have fairly easy access. These basins are very scenic, wildlife is often seen, and flowering 
plants are abundant. The lake basins and the trail corridors accessing them total less than 15% 
of the wilderness acreage but account for most of the recreational use. Hiker use is steadily 
expanding in terms of geographical dispersion. This use has resulted in creation of new sites, 
expansion of camp areas, vegetation loss, tree damage, and human waste problems. To 
prevent resource impacts, recreational use should generally be concentrated in these areas. 

 
General use of the CMW will not be promoted. Management activities that maintain or enhance the 
wilderness character, resource, solitude, or primitive and unconfined forms of recreation will be 
implemented (USFS 2009). 

Wilderness in the vicinity of the study area is shown in Figure 3-19. All of the wilderness land in the 
vicinity of the study area are designated Opportunity Class I. 

3.17.2.2 Roadless Areas 
3.17.2.2.1 Inventoried Roadless Areas 
The 806-acre Rock Creek and 15,287-acre McKay Creek IRAs are east of the study area, while the 
10,084-acre Government Mountain IRA includes forested areas west of Government Mountain Road. All 
three IRAs are contiguous with the CMW (Figure 3-19). 
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3.17.2.2.2 Other Roadless Areas 
The study area contains other unroaded NFS lands that contribute to the roadless expanse found in the 
area. The roadless expanse includes the IRAs listed above as well as other lands that are roadless and 
contiguous to these IRAs or the CMW. There are seven unroaded tracts of land contiguous with an IRA or 
the CMW (KNF 2015g). 
 

3.17.2.3 Wild and Scenic Rivers 
Three river segments of the Bull River are eligible for addition to the Wild and Scenic River System 
(Figure 3-19). A 3-mile segment of the East Fork Bull River in the CMW (segment B5) was potentially 
classified as a Wild River. A 4.5-mile segment of the East Fork Bull River outside the CMW (segment 
B4) and a 9.1-mile eligible segment of the Bull River in the study area (segment B2) were potentially 
classified as Recreational rivers. The Outstandingly Remarkable Value of the three segments is scenery. A 
wild river is a river or section of rivers free of impoundments and generally inaccessible except by trail, 
with watersheds or shorelines essentially primitive and waters unpolluted. These represent vestiges of 
primitive America. A Recreational river is a river or section of rivers readily accessible by roads or 
railroad that may have some development along their shoreline and that may have undergone some 
impoundments or diversions in the past. The qualities that contribute to each of the three segments’ 
eligibility are scenic and historic values. 
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3.18 Cultural Resources 
This section contains the same information presented for cultural resources in the 2001 FEIS with the 
exceptions of minor edits and modifications for clarity and the exclusion of the Ethnographic 
Descriptions section. The reader is referred to pages 3-138 through 3-142 of the 2001 FEIS for 
ethnographic descriptions. Also, a Regulatory Framework subsection not previously in the 2001 FEIS was 
added. 

3.18.1 Regulatory Framework 
Cultural resources, as defined by the NHPA of 1966 as amended and its implementing regulations under 
36 CFR 800, are tangible remains of past human activity within the landscape. Cultural resources are 
identified and defined as geographic units or “sites” where past human activity occurred and evidence of 
past use can be documented. Generally, any site of human activity more than 50 years old is considered a 
potential cultural resource. The NHPA requires agencies to identify any cultural resource properties that 
might be affected by a federal undertaking. An undertaking refers to any federal action, activity, or 
program, or the approval, assistance, or support of any action, activity, or program, including those 
involving a federal lease, permit, license, or other entitlement for use (36 CFR 800.3). Once identified, a 
cultural resource property is formally evaluated by the KNF, in consultation with the State Historic 
Preservation Office (SHPO), to determine whether the property is eligible for listing on the NRHP. 

If the cultural resource is affiliated with American Indian heritage, then consultation with affiliated tribes 
begins. Once identified, cultural resource properties must be formally evaluated by the federal agency, in 
consultation with the SHPO, to determine whether the property is eligible for listing on the NRHP. If the 
property is found to be eligible, the agency must determine whether the property would be adversely 
affected by the undertaking. Cultural resources that are determined eligible for listing in the NRHP and 
that cannot be avoided during project implementation would be considered adversely affected. When 
adverse effects are anticipated, the agency may choose to redesign the project to protect the property or, if 
avoidance is not feasible, the agency must mitigate any adverse effects on the property. Mitigation plans 
are devised by the agency, reviewed by culturally affiliated tribes (if properties are prehistoric), and 
approved by the SHPO and Advisory Council on Historic Places. 

Section 106 of the NHPA requires all federal agencies to consider effects of federal actions on cultural 
resources eligible for or listed in the NRHP. Both listed and potentially eligible properties must be 
considered during Section 106 review. In the Section 106 review, the Forest Service considers effects on 
cultural resource properties within the area of potential effect (APE). The APE is defined as “the 
geographic area or areas within which an undertaking may directly or indirectly cause changes in the 
character or use of historic properties, if any such properties exist” (36 CFR 800.16). 

TCPs are protected under Section 106 of the NHPA, the AIRFA, and the Native American Graves 
Protection and Repatriation Act of 1990 (NAGPRA). A TCP may be eligible for listing in the NRHP 
because of its association with cultural practices or beliefs of a living community that (a) are rooted in the 
history of the community or tribe, and (b) are important in maintaining the continuing cultural identity of 
the community or tribe. Effects on TCPs and American Indian tribes are discussed in Section 3.19.1.1, 
American Indian Consultation. 

The location of cultural resource sites is exempt from public disclosure under Public Law 96-95 [16 USC 
470aa-mm]. The purpose of this exemption is to protect a site from potential vandalism and to retain 
confidentiality of sites culturally significant to American Indian tribes. 
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The 2015 KFP includes desired conditions and guidelines related to cultural resource discoveries. The 
2015 KFP includes the forestwide desired condition (FW-DC-CR-01) that “cultural resources are 
inventoried, evaluated for inclusion on the National Register of Historic Places, and managed according 
to their allocation category, including preservation, enhancement-public use, or scientific investigation. 
National Register ineligible cultural resources may be released from active management. Until evaluated, 
cultural resources are treated as National Register eligible. Historically and archaeologically important 
cultural resources and traditional cultural properties are nominated to the National Register.” The 2015 
KFP also includes the forestwide desired condition (FW-DC-CR-02) that “cultural resources are 
safeguarded from vandalism, looting, and environmental damage through monitoring, condition 
assessment, protection, and law enforcement measure.” Two guidelines pertaining to cultural resources 
apply to the Rock Creek Project: 1) “Cultural resource protection provisions should be included in 
applicable contracts, agreements, and special use permits for National Register-listed or eligible 
properties.” (FW-GDL-CR-01); and 2) “Historic human remains should be left undisturbed unless there is 
an urgent reason (e.g., human health and safety, natural event, etc.) for their disturbance” (FW-GDL-CR-
02). 

3.18.2 Affected Environment 
The permit area of each alternative defined in DEQ’s ROD is the Area of Potential Effect (APE) for 
cultural resources. Six cultural resource surveys have been conducted in the proposed Rock Creek Project 
study area. Cultural resource surveys were conducted for small proposed developments such as roads, 
wells, and disposal and drill sites (Wilson 1990; Wilson 1992; Fredlund and Fredlund 1990; White 1990). 
An intensive cultural resource survey was conducted in the APE in 1986 (Caywood 1986) and a 
subsurface archaeological site discovery survey in areas of the APE with high potential for buried 
archaeological deposits was conducted in 1994 (Aaberg and Schwab 1994). In the subsurface testing 
strategy, 15 areas were identified for auger tests. A total of 417 auger probes were excavated at intervals 
between 30 and 100 feet and to depths up to 33 inches. No resources were identified in the subsurface 
testing. 

Eight cultural resource sites were documented during three of the six surveys (Caywood 1986; Fredlund 
and Fredlund 1990; Aaberg and Schwab 1994). All eight sites are historic resources related to mining, 
logging, and homesteading activities during the late-1800s to about 1940, and all eight sites have been 
determined by the SHPO as ineligible for listing on the NRHP (Huppe 1992; Stanfill 1987; Warhank 
1995). No prehistoric cultural resources have been recorded in the surveyed areas. The areas surveyed 
during the cultural resource surveys are shown in Figure 3-20. 
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3.19 American Indian Treaty Rights 
The American Indian Treaty Rights section of this SEIS contains the same information presented in the 
2001 FEIS with minor edits and modifications for clarity. Also, a Regulatory Framework subsection not 
previously in the 2001 FEIS was added. 

3.19.1 Regulatory Framework 
While a number of tribes used the Clark Fork River corridor, the only treaty that directly encompasses the 
Rock Creek area is the Hellgate Treaty of 1855. The Hellgate Treaty encompasses about 28,000 square 
miles. Within this area, the Indians retain certain rights. These include “...the exclusive right of taking fish 
at all usual and accustomed places, in common with citizens of the Territory, and of erecting temporary 
buildings for curing; together with the privilege of hunting, gathering roots and berries, and pasturing 
their horses and cattle upon open and unclaimed lands” (Bigart and Woodcock 1996:12) along with rights 
of passage. 

Three Tribes signed the Hellgate Treaty: the Salish, Upper Pend d’ Oreilles, and Kootenai, now known as 
the CSKT. These tribes retain treaty rights in the Rock Creek Project study area. To date, only these tribes 
have treaty rights within the immediate study area. Treaty rights are a complex issue and case law 
concerning these rights is constantly evolving. Several tribes have challenged the delineations of treaty 
rights and prescribed aboriginal territories across the western United States. To date, the Hellgate Treaty is 
the only definitive treaty in the area. 

The Lower Pend d’ Oreilles/Upper Kalispel Tribe was not a party to the Hellgate Treaty and, therefore, 
has no off-reservation rights to the lands in question. A similar fate occurred with the Coeur d’ Alene 
Indians. The Coeur d’ Alene reservation was created by executive order and ratified by Congress in 1891 
(Dozier 1962). Coeur d’ Alene Tribe does not appear to have treaty rights in the Rock Creek drainage. 
However, as “down stream tribes,” both the Kalispell and Coeur d’ Alene tribes assert that adverse effects 
on the water quality of the Clark Fork River would affect their interest and rights to traditional resources 
that may ultimately be impacted by the Rock Creek Project. 

The goal of the 2015 KFP is to “respect Indian tribal self-government and sovereignty, honor tribal Treaty 
and other rights through protection or enhancement of such, and meet the responsibilities that arise from 
the unique legal relationship between the Federal Government and Indian tribal governments. Manage the 
Forest to address and be sensitive to traditional American Indian religious beliefs and practices” (GOAL-
AI-01). The 2015 KFP includes desired conditions, objectives, and guidelines developed to help meet this 
goal. 

3.19.1.1 American Indian Consultation 
American Indian tribes are afforded rights under various federal statutes. These include the NHPA, 
NAGPRA, and AIRFA. Federal guidelines direct federal agencies to consult with modern American 
Indian tribal representatives about federal actions affecting tribal interests. These traditional resources 
play a continuing role in tribal identities and sense of community. Areas containing resources important to 
tribal members do not always display physical evidence of past human use since many activities of 
traditional cultural expression leave no observable traces on the natural environment. Furthermore, 
resource distributions tend to fluctuate over time in conjunction with environmental changes and human 
land use activities, making some of these areas transitory. Cultural resources of American Indian origin, 
including TCPs, are subject to treatment under the NHPA using the process described below in Section 
3.19.1.3, Consultation with Interested Tribes. NAGPRA provides direction in the management of human 
skeletal remains, funerary objects, sacred objects, and objects of cultural patrimony that are in the 
possession of federal agencies or other entities that receive federal funding, or are located on federal or 



Chapter 3 American Indian Treaty Rights 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
3-204 

tribal lands. The effects of federal actions on the practice of American Indian religion are reviewed under 
AIRFA. Any tribe whose aboriginal territory falls within a project area is afforded the opportunity to 
voice concerns for issues governed by the NHPA, NAGPRA, or AIRFA. 

Some American Indian tribes also retain off-reservation treaty rights on public lands. Treaty rights 
generally provide for the continuing use of specific resources traditionally used by the tribe for economic 
and traditional cultural values. These traditional resources often have a long history of use and are 
associated with beliefs, customs, and practices of modern communities. Oral histories documenting the 
roles of these resources in traditional cultural values have often been passed down through generations. 
Public agencies must consider treaty rights for actions proposed on public lands. 

3.19.1.2 Historic Tribal Distributions 
The Pend d’ Oreilles were divided into the Upper Pend d’ Oreilles whose territory centered on the 
Flathead Valley in Montana; and the lower Pend d’ Oreilles, whose territory ranged from around Plains, 
Montana westward along the Clark Fork to the Pend Oreille River and Priest Lake area in Idaho (Teit 
1930). The Lower Pend d’ Oreilles referred to themselves as the Kalispel people in reference to a great 
camas digging place at Kalispell Lake (Carriker 1973). They were the primary inhabitants of the Clark 
Fork Valley in the vicinity of the proposed Rock Creek Project study area. 

The descendants of the Kalispel people now reside on the Kalispel reservation in northeast Washington 
state, although some are known to reside on the Coeur d’ Alene, Spokane, and Flathead Indian 
reservations. The Kalispel people were further divided into the Upper Kalispel and Lower Kalispel; the 
division between the two was somewhere in the vicinity of Albeni Falls in Idaho along the Pend Oreille 
River. The Upper Kalispel used the Clark Fork River corridor westward to Albeni Falls, while the Lower 
Kalispel focused their activities along the Pend Oreille River to Priest Lake and into Canada (Hudson et 
al. 1981). 

Other tribes, including the Flathead, Upper Pend d’ Oreilles, Kootenai, and Coeur d’ Alene, also 
frequented the Clark Fork Valley during historical times (Smith 1984). The Flathead, Pend d’ Oreilles, 
and Coeur d’ Alene share a common language family known as Salish, as well as several cultural and 
historical elements (Teit 1930). The Kootenai have a distinct language and cultural history that differs 
from the Salishan speakers (Smith 1984). The Upper Pend d’ Oreilles, Flathead, and Montana Kootenai 
Indians reside in Montana on the Flathead Reservation along the south shore of Flathead Lake. They are 
officially referred to as the CSKT of Montana. Kootenai tribal members residing in Idaho have a 
reservation in Bonners Ferry, and officially refer to themselves as the Kootenai Tribe of Idaho (KTOI). 

All of these tribes were hunter-gatherer peoples – hunting wild game, fishing, and gathering wild plant 
resources. Hunting and fishing occurred year-round, although these activities were more intensive during 
certain seasons. They were highly mobile people, moving seasonally to use various resources as they 
became available. During the winter, most groups resided in the lower valleys along waterways and lived 
off stored resources along with fresh meats and fish as they were obtainable. In the spring, as snow melted 
from the landscape, groups would gather fresh greens and roots, fish the streams and lakes, and hunt 
migratory fowl, as they became available. Summer would see a continuation of hunting, fishing, and 
gathering of roots and berries as they matured. Large-scale hunting occurred in fall in preparation for 
winter. Members of each group were also known to occasionally travel across the Rocky Mountains in the 
winter to hunt buffalo to relieve population stresses on available food stores (Smith 1984; Hudson et al. 
1981; Carriker 1973; Turney-High 1937, 1941). This was especially true for the Flathead, who were said 
to winter east of the Continental Divide (Turney-High 1937). 

Ethnographically the Clark Fork River corridor was a major travel route and meeting place for these 
tribes. The Lower Pend d’ Oreilles / Upper Kalispel reportedly maintained winter camps along the Clark 
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Fork River in Plains and Thompson Falls, Montana and Hope, Idaho, and used the area throughout the 
year. A large village site was reportedly located along Lake Pend Oreille, near present day Sandpoint, 
Idaho (Hudson et al. 1981). The area between Hope, Idaho and Noxon, Montana was especially valuable 
for its highly productive huckleberry grounds. During the late summer, different tribes would converge 
there to celebrate the huckleberry season. After tribes were moved to the reservations, members continued 
to rendezvous in the area to gather huckleberries. Henry SiJohn, of the Coeur d’ Alene Indian Tribe 
culture committee and tribal council, stated that as a child he would return to the Benton Slew area near 
Clark Fork, Idaho each summer with his mother, an Upper Kalispel, to gather huckleberries. He said that 
it was a time of great celebration when area tribes would come together and play games, race horses, 
celebrate marriages, and participate in great feasts. The Benton Slew area was his mother’s home until she 
relocated to the Coeur d’ Alene reservation upon marriage. Her homesite was inundated by the CGD on 
the Clark Fork River. SiJohn said that the Clark Fork Valley on the Idaho/Montana border area was the 
territory of his mother’s people, the Kalispel. He said that other tribes visited the area and used it as a 
travel corridor, but it was home to the Kalispel (Reid 1996). The ethnographic literature and early 
explorer accounts confirm this assertion. 

3.19.1.3 Consultation with Interested Tribes 
Federal agencies are required to consult with federally recognized American Indian tribes in matters 
concerning NHPA, NAGPRA, AIRFA, and treaty rights, where applicable. The KNF has requested input 
from the tribal governments and culture committees that expressed an interest in the Rock Creek Project 
about any potential concerns they might have with the project. The CSKT of Montana, the KTOI, the 
Coeur d’ Alene Tribe of Idaho, and the Kalispel Tribe of Washington have all submitted comments 
concerning the Rock Creek Project. These comments primarily focus on water quality and a concern for 
adverse effects on aquatic resources and traditional use areas. Meetings have taken place between the 
CSKT, the Idaho Kootenai Tribe, and the Coeur d’ Alene Tribe. The Kalispel Tribe declined a face-to-face 
meeting, indicating that their concerns were addressed in the correspondence they submitted during the 
comment period. 

Several comprehensive cultural resource inventories conducted during the development of the 2001 FEIS 
located no physical evidence of aboriginal sites. The CSKT have identified a sacred site and have 
indicated they believe the site may be eligible for listing on the NRHP as a TCP under the NHPA (Steele 
2007). The specific location of the sacred site is exempt from public disclosure under Section 304 of the 
NHPA and the 2008 Food, Conservation, and Energy Act. 

The CSKT have also identified traditional resources of concern including fish, medicinal and sacred 
herbs, grizzly bears, huckleberries, and other foods, although specific species of plants have not been 
identified by the tribes to date. Those resources specifically identified are addressed in the sections of the 
2001 FEIS that relate directly to those resources. Both the CSKT of Montana and the KTOI contend that 
the Rock Creek Project would violate their treaty rights under the Hellgate Treaty as resources of interest 
would be affected and access to the study area would be restricted for the life of the project. 

The Coeur d’Alene Tribe has also indicated that they believe the Rock Creek Project would violate their 
treaty rights through changes in water quality, which they believe would adversely affect downstream 
resources and use areas for which they maintain rights of use. While not asserting treaty rights violations, 
the Kalispel Tribe has also stated similar concerns about the effects of water quality on downstream 
resources and aquatic habitats. All tribes have voiced a general concern about the effects of the Rock 
Creek Project on water quality and fisheries. These topics are addressed in the sections of the SEIS that 
relate to those resources. 
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3.20 Sound 
General information on sound levels is available in the Sound section of the 2001 FEIS on page 3-145. 

3.20.1 Regulatory Framework 
No federal, KNF, or county regulations govern noise levels in the study area. As a result of the Noise 
Control Act of 1972, the EPA developed acceptable noise levels under various conditions that would 
protect public health and welfare with an adequate margin of safety. The EPA identified outdoor day/night 
average noise levels less than or equal to 55 dBA (decibels) as sufficient to protect public health and 
welfare in residential areas and other places where quiet is a basis for use (EPA 1978). Although the EPA 
guideline is not an enforceable regulation, it is a commonly accepted target noise level for environmental 
noise studies. 

3.20.2 Affected Environment 
Information on the affected environment for sound is available in the 2001 FEIS on page 3-146 as the 
affected environment has not changed substantially since completion of the 2001 FEIS. 
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3.21 Scenic Resources 
This section updates the Affected Environment – Scenic Resources section in the 2001 FEIS. A Regulatory 
Framework section, previously not provided in the 2001 FEIS, appears below. 

3.21.1 Regulatory Framework 
The Forest Service’s Locatable Mineral Regulation at 36 CFR 228.8(d) requires all operations, to the 
extent practicable, to harmonize operations with scenic values through such measures as the design and 
location of operating facilities, including roads and other means of access, vegetative screening of 
operations, and construction of structures and improvements that blend with the landscape. 

Under the 2015 KFP, the KNF updated scenery management with national direction through 
implementation of the Landscape Aesthetics Handbook for Scenery Management (Agricultural Handbook 
No. 701). The Scenery Management System (SMS) evolved from and replaces the Visual Management 
System (VMS) used in the 2001 FEIS. The essence of the SMS remains intact (with terminology 
changes). Concepts in the SMS recognize that natural disturbance processes, ecological processes, and the 
resulting landscape are a dynamic ecosystem, and some man-made components of a landscape contribute 
to the landscape’s valued character. 

The KNF uses Scenic Integrity Objectives (SIO) under the SMS. For consistency with forestwide 
guideline FW-GDL-AR-01 and the similar MA-specific guidelines, the intent of SMS is to consider the 
following: 

• Landscape character and ecological processes as the foundation (i.e., historic range of 
variation) 

• Study areas based on broad landscape patterns and mosaics 
• Long-term results rather than short-term effects 
• Cultural attributes have scenic value 
• Recognizes scenery is not static; natural systems and processes change the landscape over 

time 

3.21.2 Affected Environment 
The affected environment for scenic resources is described on pages 3-146 through 3-150 of the 2001 
FEIS. New information on the affected environment for scenic resources since the 2001 FEIS was issued 
and is described below. 

In 2011, the KNF identified land use changes within the study area since the 1985 Rock Creek Project 
Visual Resources Baseline Inventory was completed (KNF 2011). The land use changes include a new 
residential subdivision, new timber harvest, increased growth of trees and other vegetation where timber 
had been harvested prior to 2001, and new roads. 

In 2015, the KNF documented consistency with the 2015 KFP and provided a crosswalk for the terms 
used in the 2001 FEIS from the VMS to the SMS (KNF 2015b, 2015e). The KNF placed the scenic 
resource analysis from the 2001 FEIS within the context of the SMS for use in the analysis for the Rock 
Creek Project (KNF 2015b). Thus, the VMS terms used in the 2001 FEIS to describe scenic resources can 
be crosswalked to the SMS. Table 3-57 presents the crosswalk of the objectives between the two systems. 
The crosswalk is not intended to indicate that the definitions of the scenic integrity are the same as the 
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correlating visual quality. Table 3-57 simply portrays the varying degrees of intactness measured in the 
two systems (KNF 2015b). 

Table 3-57. Scenery Crosswalk. 
Visual Quality Objective 

(VQO)  
Degree of Intactness between 

Systems 
Scenic Integrity or 

Objective (SIO) 

Preservation Positive attributes defined in the landscape 
character description are intact Very High 

Retention Positive attributes in the landscape 
description appear intact High 

Partial Retention There are slight deviations to the landscape; 
deviations are subordinate to the landscape Moderate 

Modification Deviations begin to dominate the landscape Low 

Maximum Modification Heavily altered landscape; deviations 
strongly dominate the landscape Very Low (not an SIO) 

Source: KNF 2015b. 
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Chapter 4. Environmental Consequences 

4.1 Introduction 
This chapter contains the KNF’s analysis of probable impacts on the environment (including its human 
elements) that would result from construction and operation of the proposed Rock Creek Mine and its 
associated facilities (the Rock Creek Project). This chapter discusses the environmental impacts for each 
resource that may result from implementation of each alternative and provides the scientific and analytic 
basis for the comparison of alternatives presented. It also contains the analysis of probable cumulative 
impacts that would result from adding the proposed Rock Creek Project to other existing and reasonably 
foreseeable activities in the study area and the CMW, in the vicinity of Noxon, Montana. Methods used to 
analyze resource impacts are described by resource, as applicable. The last four sections of this chapter 
(Sections 4.22, Unavoidable Adverse Effects through 4.24.17, Environmental Justice) describe by 
resource the probable environmental effects that could not be avoided, the relationship between short-
term uses and long-term productivity, irreversible and irretrievable commitments of resources, and 
environmental justice, respectively. 

4.1.1 Terms Used in this SEIS 

4.1.1.1 Direct, Indirect, and Cumulative Effects 
Environmental effects can be direct, indirect, or cumulative and long or short in duration. Direct effects 
are those that are caused by the action and occur at the same time and place. Indirect effects are those that 
are caused by the action and are later in time or further removed in distance, but are still reasonably 
foreseeable (40 CFR 1508.8). Cumulative effects are those that result from the incremental impact of the 
action when added to other past, present, and reasonable foreseeable future actions (40 CFR 1508.7), 
which were discussed in Chapter 2. Cumulative impacts can result from individually minor, but 
collectively significant, actions taking place over a period of time and are discussed at the end of each 
resource impact section. 

4.1.1.2 Short-Term and Long-Term Impacts 
The short-term impacts and uses for the mining-related aspects of the Rock Creek Project are those that 
would occur during the life of the project. Long-term impacts of the Rock Creek Project are those that 
would persist beyond mine closure and final reclamation bond release. Impacts can be both short- and 
long-term and should be considered both unless otherwise specified. The relationship between short-term 
uses of the environment and long-term productivity is discussed in Section 4.23, Short-Term Uses and 
Long-Term Productivity. 

4.1.1.3 Irreversible or Irretrievable Commitment of Resources 
An irreversible or irretrievable commitment of resources would occur when resources were either 
consumed, committed, or lost as a result of the Rock Creek Project. The commitment of a resource would 
be irreversible if the Rock Creek Project started a process (chemical, biological, and/or physical) that 
could not be stopped. As a result, the resource, or its productivity, and/or its utility would be consumed, 
committed, or lost forever. Commitment of a resource would be considered irretrievable when the Rock 
Creek Project would directly eliminate the resource, its productivity, and/or its utility for the life of the 
project. Irreversible and irretrievable commitment of resources are discussed in Section 4.24, Irreversible 
and Irretrievable Commitments of Resources. 
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4.1.1.4 Incomplete and Unavailable Information 
Underground mine development occurs in rock formations that are hundreds to thousands of feet in the 
subsurface, hidden from view, and inaccessible other than through mine development or extensive 
drillholes. This limits the amount of data initially available and means there is a degree of uncertainty 
inherent in evaluating the specific impacts on groundwater and its connected resources such as GDEs and 
surface water. While models and estimates have been developed based on the best available information, 
actual knowledge of underground conditions may not be known or knowable until underground 
operations are underway. 

NEPA regulations describe how federal agencies must handle instances where information relevant to 
evaluating reasonably foreseeable adverse impacts of the alternatives is incomplete or unavailable (40 
CFR 1502.22). “Incomplete information” refers to information the agency cannot obtain because the 
overall costs of doing so are exorbitant. The term “unavailable information” refers to information that 
cannot be obtained because the means to obtain it are not known. “Overall costs” encompasses financial 
costs and other costs such as costs in terms of time (delay) and personnel (51 FR 15621). As a federal 
agency, the KNF is to obtain information for an EIS if: 1) it is needed for evaluating reasonably 
foreseeable significant adverse effects; 2) it is essential to make a reasoned choice among alternatives; 
and 3) the overall costs of obtaining it are not exorbitant. In following resource sections, the EIS discloses 
the adequacy of the baseline information, additional data collection that would occur in the future, and its 
relevance to making a reasoned choice among alternatives. 

4.1.2 Resource Modifications 
As part of this SEIS, all alternatives have been analyzed. For each resource section, Alternative V impacts 
are discussed first followed by the other alternatives in descending order. For action alternatives other 
than Alternative V, only those impacts that would differ from Alternative V are listed. The reader may 
assume then that all impacts listed under Alternative V would occur under the subsequent action 
alternatives (II, III, and IV) unless otherwise stated. For all resource sections, Effectiveness of Mitigation 
and Regulatory Compliance subsections, which were not previously included in the 2001 FEIS, have been 
added where applicable; only Alternative V is evaluated in these subsections. Applicable direction from 
the 2015 KFP was incorporated in all sections. Where impacts changed substantially from the 2001 FEIS, 
they are described in detail. Where resource impacts have not changed or have changed little from those 
disclosed in the 2001 FEIS, a brief summary of the resource impacts is provided. Additional 
modifications for the following resource sections were made since the 2001 FEIS. 

Kootenai Forest Plan Direction. A revised KFP went into effect in February 2015. The Environmental 
Consequences section for 2015 KFP direction has been revised to incorporate the 2015 KFP, including 
revised MA designations. 

Climate and Greenhouse Gases. The analysis of impacts of the alternatives on climate has been updated 
and the impact of the Rock Creek Project on GHGs has been added to incorporate current EPA and CEQ 
guidelines. 

Air Quality. Updates were made to the description of the Rock Creek Project’s air pollution emissions 
sources, potential impacts on ambient air quality, air pollution controls, and regulatory requirements. A 
brief description of the air pollution dispersion modeling that was completed in preparation of the new 
MAQP application has been described. 

Geology. The subsidence section has been updated to include recent analyses performed at the Troy Mine. 
New information regarding the estimated Rock Creek ore reserves has been added. The ARD and metals 
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leaching sections have been removed from the Section 4.5, Geology and have been added to the relevant 
subsection of Section 4.7, Water Quantity and Quality. 

Geotechnical Engineering. The state-of-the-practice for paste production has been revised based on the 
improved methods for thickening slurry tailings to paste specifications developed since the 2001 FEIS. A 
preliminary estimate of the effects from a larger PGA has been evaluated. New seismic data have been 
evaluated and have been used in a revised seismic stability assessment. 

Water Quality and Quantity. Updates from the 2001 FEIS were made to the Environmental 
Consequences section for water quality and water quantity, and updates to the analysis methods were 
made. The Environmental Consequences – Water Quantity and Water Quality section has been 
restructured from that presented in the 2001 FEIS to facilitate understanding of interrelated water quality 
and hydrologic concepts. 

The Environmental Consequences section for groundwater and surface water have been updated to 
include information from the new numerical 3D groundwater model and 2D simulation, and the new 
probabilistic Rock Creek Paste Tailings Seepage Model (Schafer 2014). As a result, the groundwater 
quantity sections have been revised to reflect a revised conceptual model and revised estimates of 
potential impacts on the groundwater contribution to streams. The estimated mine inflows have been 
updated to reflect the current model analyses. The section has been updated to incorporate a revised water 
balance for Alternative V and a discussion of effects on stream temperature. Updates also include 
clarification of the effects of Phase I and Phase II sediment mitigation plans, which have been described 
in greater detail since the 2001 FEIS. 

Water Rights. This SEIS has been restructured to include a separate Water Rights section. Effects on 
surface water and groundwater rights were discussed in several locations in the Surface Water Quantity 
and Groundwater Quality sections of the 2001 FEIS. 

Soils. Updates to Environmental Consequences section were made. 

Wetlands and Nonwetland Waters of the U.S. Updates were made to the Environmental Consequences 
section for wetlands and nonwetland waters of the U.S. due to revised mapping completed in 2011, the 
Corps’ 2013 issuance of an approved JD, and avoidance measures. Wetlands have been reassessed for 
functions and services and the KNF determined the area of impacts on wetlands by functional categories 
along with the impacts of area streams (nonwetland waters). Indirect impacts on wetlands affected by 
changes in groundwater and streamflow from hydrologic impacts have been discussed qualitatively. 

Aquatics and Fisheries. Section 4.11, Aquatic Life and Fisheries updates the 2001 FEIS analysis of 
potential environmental consequences to aquatics and fisheries resources based on modifications to the 
preferred alternative (Alternative V) and new information. Updates include clarification of the effects of 
Phase I and Phase II sediment mitigation plans, which have been described in greater detail since the 2001 
FEIS. The analysis of environmental consequences to aquatics and fisheries has also been updated to 
incorporate new information since the 2001 FEIS, such as development of a 3D groundwater model and 
additional baseline data. 

Biodiversity. The analysis of effects on biodiversity has been updated based on the current Forest Service 
Region 1 list of sensitive plant and animal species; MNHP list of species of special concern; changes in 
the state and county noxious weed lists; 2015 KFP direction; current elk security and elk, white-tailed 
deer, bighorn sheep, and mountain goat winter range mapping; and population information for several 
species. Updates have also been made to the Environmental Consequences sections for wildlife habitat, 
vegetation, and wildlife species and the Regulatory Compliance section. 
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Threatened and Endangered Species. Updates were made based on updated baseline information for 
grizzly bear habitat, components of the 2015 KFP addressing access management standards for grizzly 
bear, components of the 2015 KFP incorporating standards and guidelines for lynx management 
established in the NRLMD, change in status of the wolverine, designation of bull trout critical habitat, 
and modifications to Alternative V. 

Socioeconomics. Updates to the employment and income effects in the Environmental Consequences 
section were made based on the Forest Service analysis of potential employment and labor income effects 
from the proposed Rock Creek Project during specific years within the three project phases. 

Transportation. Updates to the Environmental Consequences section were made based on the most 
recent vehicle counts for NFS road #150 conducted in 2002 and 2007. 

Recreation. Updates to the Environmental Consequences section were made. 

Wilderness, Roadless Areas, and Wild and Scenic Rivers. Updates to the Environmental Consequences 
and Regulatory Compliance sections for wilderness, roadless areas, and wild and scenic rivers were made. 

Sound. Updates to the Environmental Consequences section were made. 

Scenic Resources. Updates to the Environmental Consequences and Regulatory Compliance sections 
were made. 

4.1.3 Assumptions for the Action Alternatives 
Certain assumptions were made in evaluating the action alternatives. Impact analysis assumptions for 
Alternatives II through V include: 

• Mining and reclamation technology would not change substantially throughout mine life 
• Labor, equipment, and/or market shortages/surpluses would not materially change projected 

levels of development 
• Impacts on copper/silver supply or demand are beyond the scope of this SEIS 
• The estimated project development schedule listed in Table 2-2 would result in a total project 

life of 32.5 to 38 years depending upon the actual amount of ore reserves and extraction rates 
compared with estimated reserves and rates 

• The Rock Creek Project would be initiated within the next 8 years 

4.2 Kootenai Forest Plan 
This section updates the Environmental Consequences section for 2015 KFP direction, with a focus on 
Alternative V, and includes a Regulatory/Forest Plan Consistency subsection not previously in the 2001 
FEIS. 

4.2.1 Summary 
The 2015 revision of the 1987 KFP became effective as of February 17, 2015. In this SEIS, Alternative V 
has been analyzed for consistency with the new 2015 KFP. Alternative V would require an amendment to 
the 2015 KFP to allow a variance suspending the requirement for full consistency with two forestwide 
guidelines and one management area guideline for the alternative to be consistent with the plan. The three 
guidelines to be suspended are described in Section 2.3.6, Forest Plan Amendment. With the amendment, 
Alternative V would be consistent with the 2015 KFP. 
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4.2.2 Alternative V Amendment 
As part of this SEIS, the KNF evaluated consistency of Alternative V with the 2015 KFP. Information 
from the 2015 KFP consistency worksheets and supporting memorandums is referenced in this SEIS. The 
complete documents and spreadsheets are included in the project record. Based on the evaluation, the 
KNF determined that suspension of three 2015 KFP guidelines would be needed to be consistent with the 
plan (Section 2.3.6, Forest Plan Amendment). 

4.2.2.1 Need for Suspension of Forestwide Guideline FW-GDL-WL-09 
Alternative V would require a variance to suspend the requirement for full consistency with forestwide 
guideline FW-GDL-WL-09 (related to avoiding native ungulate winter range areas during the critical 
mid-winter period). The Rock Creek Project would operate yearlong in elk, mule deer, and white-tailed 
deer winter range. Because it would not be practicable to avoid or minimize construction and operation 
activities during January and February, Alternative V would not be consistent with FW-GDL-WL-09 
unless the 2015 KFP was amended. 

4.2.2.2 Need for Suspension of Forestwide Guideline FW-GDL-AR-01 
Alternative V would require a variance to the 2015 KFP to suspend the requirement for full consistency 
with forestwide guideline FW-GDL-AR-01 (i.e., consistency of management activities with the mapped 
Scenic Integrity Objectives (SIO)). Under the 2015 KFP, the Rock Creek Project study area SIOs were 
mapped primarily as moderate with some areas of high and very high. However, mine facilities (i.e., paste 
tailings facility, mill site, and air-intake ventilation adit), the realignment of NFS road #150, and the 
overhead power line along NFS road #150 proposed in Alternative V would result in a scenic integrity 
lower than the mapped SIOs in the 2015 KFP. Alternative V would not be consistent with FW-GDL-AR-
01 unless the 2015 KFP was amended. 

4.2.2.3 Need for Suspension of Management Area Guideline MA 1a-GDL-AR- 
Alternative V would require a variance to the 2015 KFP to suspend the requirement for full consistency 
with designated wilderness management area guideline MA1a-GDL-AR-01 (i.e., consistency of 
management activities with the mapped SIO of very high). In a mapped SIO of very high, the landscape is 
intact with changes resulting primarily through natural processes and disturbance regimes (USFS 2015b). 
The introduction of the air-intake ventilation adit proposed in Alternative V would result in a scenic 
integrity lower than the mapped SIO of very high. In Alternative V, the air-intake ventilation adit was 
located to reduce effects on the CMW relative to Alternative II; however, location outside of the CMW 
would not be practicable. Alternative V would not be consistent with MA1a-GDL-AR-01 unless the 2015 
KFP was amended. 

4.2.3 Alternatives Considered 

4.2.3.1 No Amendment Alternative 
Alternative V could not be designed to be consistent with the 2015 KFP without an amendment. It would 
not be practicable to avoid or minimize construction and operation activities in ungulate winter range 
during January and February nor would it be feasible to site mine facilities to completely avoid areas with 
mapped SIOs of moderate to high. If the 2015 KFP was not amended, the KNF would not be in 
compliance with the United States mining laws described in Section 1.6.4, Laws and Regulations 
Applicable to the Forest Service. 16 USC 478 bars the Forest Service from prohibiting locatable mineral 
operations on lands subject to United States mining laws, either directly or by regulation, amounting to a 
prohibition. 
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4.2.3.2 Other Alternatives 
Alternatives to the three amendments described above were not considered because Alternative V could 
not be designed to be consistent with the 2015 KFP. 

4.2.4 Direct and Indirect Effects of Amendment 
The following section summarizes the effects of the project-specific amendment to the 2015 KFP on 
achieving desired conditions related to ungulate winter range and scenic resources. In April 2012, the U.S. 
Department of Agriculture adopted a new NFS land management planning rule, referred to as the 2012 
Planning Rule (36 CFR 219). The 2012 Planning Rule guides the development, amendment, and revision 
of NFS land management plans. The following section also discusses the effects of the amendment on 
2015 KFP conformity with the substantive requirements of the 2012 Planning Rule. 

4.2.4.1 Effects on Ungulate Winter Range 
The 2015 KFP includes a desired condition that habitat for native ungulates is available and well-
distributed across the landscape to provide prey for carnivores (FW-DC-WL-08). As described in Section 
4.12, Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species (Biodiversity) of the SEIS, losses of 
winter range for elk and deer as a result of Alternative V would mostly occur within the footprint of the 
paste tailings facility, which is predominantly on private land, where the 2015 KFP guidelines do not 
apply. The remaining loss of winter range for elk and deer would occur within the disturbance footprint of 
the wastewater treatment plant, paste plant, and realigned section of NFS road #150 on lands managed by 
the KNF. The winter range in these areas is affected by existing disturbance, such as fragmentation by 
Montana Highway 200, existing Forest Service roads, a power line, train tracks, and Noxon Reservoir. 
Other human activity in the area includes the Rock Creek Gravel Pit on lower Rock Creek and a sawmill 
near Montana Highway 200. 

Vehicle use of NFS road #150 during the winter could disturb wintering elk and deer, resulting in 
decreased use of winter range near the road. Direct loss of winter range habitat would also occur from 
construction of the realigned section of NFS road #150, the paste tailings facility, and wastewater 
treatment plant. Increased human presence in these areas also could result in less winter use of these areas 
by elk and deer. 

The area of elk, mule deer, and white-tailed deer winter range that would be disturbed by Alternative V 
construction and operations (57 acres on NFS land and 288 acres on non-NFS land) would be minimal 
relative to the amount of elk, mule deer, and white-tailed deer winter range available forestwide (367,465 
acres, 354,883 acres, and 284,173 acres, respectively; KNF 2015a). Given available habitat and current 
human activity, additional disturbance to wintering elk and deer would likely be minimal when compared 
with existing disturbance in the area. 

4.2.4.2 Effects on Scenic Resources 
The 2015 KFP includes a desired condition that the scenic resources of the KNF complement the 
recreation settings and experiences while reflecting healthy and sustainable ecosystem conditions (FW-
DC-AR-02). The 2015 KFP also includes a management guideline for access and recreation in wilderness 
(i.e., the CMW) stipulating consistency of management activities with the SIO of very high (MA1a-GDL-
AR-01). The project-specific variance would not change the SIOs relative to the desired condition or the 
management guideline in the 2015 KFP for the study area or any other areas in the KNF. As described in 
Section 4.21, Scenic Resources of the SEIS, Alternative V activities would occur on 0.02 acre with SIO 
mapped as very high, 41 acres with SIO mapped as high, and 72 acres with SIO mapped as moderate. 
About 38% of the KNF, or 843,258 acres, is mapped with SIOs of moderate to very high (KNF 2015b). 
Effects of Alternative V on scenic resources would be localized from specific viewpoints in the Rock 
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Creek study area. Even with the project-specific variance, Alternative V would affect a very small 
proportion (less than 0.01%) of areas in the KNF with mapped SIOs of moderate to very high. Scenic 
resources of the KNF would continue to compliment the recreation settings and experiences across broad 
areas of the Forest (FW-DC-AR-02). Outside of the 0.02 acre affected by the air-intake ventilation adit, 
management activities would continue to be consistent with the SIO of very high throughout the CMW 
(MA1a-GDL-AR-01). 

4.2.4.3 Conformity of Kootenai Forest Plan with Planning Regulations 
According to the 2012 Planning Rule, NFS land management plan components must meet: 

• the sustainability requirements of § 219.8 
• the diversity requirements of § 219.9 
• the multiple-use requirements of § 219.10 
• the timber requirements of § 219.11 (36 CFR 219.14(a)(2)) 

 
The 2015 KFP would continue to meet these requirements with implementation of the amendment. A 
detailed analysis of the effects of the amendment on overall 2015 KFP conformity with the substantive 
requirements of the planning regulations is available in the project record. 

4.2.4.4 Cumulative Effects of Amendment 
Since the establishment of the 2015 KFP, no other project-specific amendments for 2015 KFP 
components related to ungulate winter range or scenic resources have been approved, although they are 
proposed for the Montanore Project. The Rock Creek Project and the Montanore Project are discrete 
projects that would be implemented in geographically separate locations, and the project-specific 
amendments proposed for these two projects would be implemented in discrete, limited areas. As 
described above, Alternative V would affect minimal ungulate winter range for elk, mule deer, and white-
tailed deer relative to the amount available forestwide. The proposed amendment for the Montanore 
Project for ungulate winter range is specific to moose. Thus, there are no cumulative effects for ungulate 
winter range in combination with the Montanore Project. Project-specific amendments for the Montanore 
Project for NFS lands not meeting SIOs would address 1,595 acres in the short term and 434 acres in the 
long term. Thus, the Rock Creek and Montanore Projects would cumulatively affect a very small (0.2%) 
proportion of areas in the KNF with mapped SIOs of moderate to very high. The plan amendment 
proposed for Alternative V, in combination with those proposed for the Montanore Project, would not 
preclude the 2015 KFP from achieving well-distributed ungulate habitat across the landscape to provide 
prey for carnivores (FW-DC-WL-08) and scenic resources that complement the recreation settings and 
experiences while reflecting healthy and sustainable ecosystem conditions (FW-DC-AR-02). 

4.2.5 Regulatory Compliance/Forest Plan Consistency 
The 2015 KFP amendment would be completed in accordance with the regulations governing Forest Plan 
amendments found in 36 CFR 219 and Forest Service Manual 1921.03. The analysis disclosed in this 
SEIS satisfies the requirements for an evaluation for the amendment. With the amendment, Alternative V 
would be consistent with FW-GDL-WL-09, FW-GDL-AR-01, MA1a-GDL-AR-01, and all other 
components of the 2015 KFP. 
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4.3 Climate and Greenhouse Gases 

4.3.1 Summary 
For a proposed action that would be reasonably anticipated to cause direct emissions of 25,000 metric 
tons or more of CO2-equivalent (CO2e) GHG emissions on an annual basis, the CEQ (2010) recommends 
that agencies consider a quantitative and qualitative assessment of the contributions of that proposed 
action on climate change. For long-term actions that have annual direct emissions of less than 25,000 
metric tons of CO2e, the CEQ encourages agencies to consider whether the action’s long-term emissions 
should receive similar analysis (CEQ 2010). Anticipated emissions of GHGs from the Rock Creek Project 
combustion sources are about 9,124 metric tons per year CO2e from underground mobile sources (Bridges 
Unlimited 2012). Other potential combustion sources would be insignificant. The air pollution mitigation 
strategies would effectively minimize GHG emissions. 

4.3.2 Introduction 
The analysis of impacts of the alternatives on climate and GHGs was updated to incorporate current EPA 
and CEQ guidelines. Section 3.3, Climate and Greenhouse Gases of this SEIS describes the best available 
data for climate and GHGs in the study area. The KNF determined the data available and methods used 
are adequate to evaluate and disclose reasonably foreseeable significant adverse effects on climate and 
GHGs in the study area and to enable the decision makers to make a reasoned choice among alternatives. 
The KNF did not identify any incomplete or unavailable climate and GHG information, as described in 
Section 4.1.1.4, Incomplete and Unavailable Information. The following subsections describe the updated 
analysis of impacts of each alternative on climate and GHG emissions. 

4.3.3 Alternative V 
Anticipated total emissions of GHGs from Rock Creek Project combustion sources would be 9,124 metric 
tons per year (Bridges Unlimited 2012). Although no federal or state regulations on GHGs apply to the 
Rock Creek Project, all action alternatives would use equipment that meets current EPA specifications to 
minimize air pollution and GHG emissions. EPA air quality regulations require reporting of GHG 
emissions from listed facilities and facilities with stationary sources that emit more than 25,000 metric 
tons CO2e in a calendar year. Annual Rock Creek GHG emissions would be primarily mobile sources 
with potential GHG emissions below 10,000 metric tons per year and would not be subject to reporting 
requirements. Potential sources of GHG emissions from Alternative V include product load-out, electric 
power generation, on-site generator, building heaters, emergency generator, and mobile sources. 

Product Load-out: The concentrate slurry would be pumped to a fully enclosed building where it would 
be dewatered to 8 to 10% moisture using a rotary drum filter, filter press, or similar equipment. No 
combustion sources would be used in the dewatering process. The still-moist concentrate would be 
conveyed to railcars and then shipped to another facility for further processing (Bison 2014). 

Electricity for lights and electric-powered equipment would be provided through a utility contract. No on-
site generators, other than an emergency backup diesel generator on the surface, would be used for either 
the Evaluation or Operations Phase (Bison 2014). 

Building heaters may be electric, with zero air pollutant emissions, or may rely on combustion of natural 
gas or propane. If combustion-based, the heaters would be designed with heat input capacities of less than 
5 million British thermal units per hour (MMBtu/hr) and would produce negligible quantities of GHG 
emissions. 
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A diesel emergency backup generator would be installed at the evaluation adit, and after Phase I, moved 
to the mill site and operated as required during electrical power outages and for maintenance. The 
generator would not operate more than 100 hours per year. The engine would conform to 40 CFR Part 89 
emission limits for Tier 4 engines manufactured after 2011 and would be sized up to 300 kW. Emergency 
generators are considered intermittent emissions sources and are typically excluded from emission 
analyses by EPA and DEQ. 

Emissions from underground diesel vehicles would issue from one of two adit portals rather than being 
dispersed throughout the property, as would be the case for surface mobile source emissions. Based on a 
maximum potential consumption of 900,000 gallons per year of diesel fuel, total GHG emissions from 
underground diesel vehicles were estimated to be 9,124 metric tons CO2/year (Bridges Unlimited 2012). 
Contributions to total GHG emissions from methane and nitrous oxide would be negligible. 

4.3.4 Alternatives II, III, and IV 
In Alternative II, the concentrate would be trucked to Hereford Loadout, rather than slurried in buried 
pipeline in Alternative V, or trucked to the Miller Gulch loadout in Alternatives III and IV, resulting in 
more mobile source air pollution emissions than the other alternatives. In Alternatives III and IV, the 
concentrate would be trucked to the Miller Gulch rail loadout, rather than slurried in buried pipeline, 
resulting in slightly more mobile source air pollution emissions than Alternative V. Despite small 
differences in mobile source air pollution, GHG emissions would not be measurably different among 
alternatives. 

4.3.5 Alternative I 
GHGs would remain similar to current conditions. Any changes in air quality conditions would be 
unrelated to mine development. The primary anticipated air quality impact would be from increased 
vehicle traffic and home heating associated with population growth. No new significant industrial air 
pollution sources are anticipated in the area. 

4.3.6 Effectiveness of Agencies’ Proposed Mitigation 
The proposed Rock Creek Project would use the control technologies determined to qualify as Best 
Available Control Technology (BACT) for each applicable emissions source and pollutant combination. 
These technologies would effectively minimize GHG emissions from combustion sources. 

4.3.7 Cumulative Impacts 
The Production Phase of the mine is expected to last 30 years. At the projected emission rate of 9,124 
metric tons CO2/year, total GHG emissions are projected to be 274,000 metric tons over the life of the 
Rock Creek Project. States in EPA Region 8 were responsible for 5.3% of the nation’s GHG emissions in 
2005, totaling 362 million metric tons of CO2 (EPA 2008). Anticipated emissions of GHGs from the Rock 
Creek Project would represent 0.0025% of 2005 EPA Region 8 emissions. A typical coal-burning power 
plant emits several million tons of CO2/year. The 9,124 metric tons of anticipated annual CO2 emissions is 
comparable to the emissions from burning 48 rail cars of coal, or the annual energy use of about 803 
homes. 

4.3.8 Regulatory Compliance 
The GHG Tailoring Rule applies to PSD-NSR major stationary sources that emit greater than 100,000 
tons CO2e or that modify their facility with a resulting emissions increase greater than 75,000 tons 
CO2e/year. The Rock Creek Project would not be a major PSD-NSR stationary source, nor would its 
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GHG emissions exceed the applicable threshold. The GHG Tailoring Rule would not apply to the facility 
(Bison 2014). 

The Greenhouse Gas Mandatory Reporting Rule requires reporting of GHG emissions from listed 
facilities and facilities with stationary sources that emit more than 25,000 metric tons CO2e in a calendar 
year. The Rock Creek Project’s potential GHG emissions would be less than 10,000 metric tons 
CO2e/year. 
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4.4 Air Quality 

4.4.1 Summary 
The Rock Creek Mine would be a minor source of regulated air pollution emissions. Facility-wide 
potential emissions of criteria air pollutants regulated under federal and state standards are below major 
source thresholds for the Prevention of Significant Deterioration – New Source Review (PSD-NSR) 
requirements. Potential criteria and hazardous air pollutant emissions would also be below major source 
thresholds. Emissions from the Rock Creek Project are not expected to cause or contribute to an adverse 
impact on visibility within the CMW. At mine closure, air quality conditions would return to existing 
levels, assuming revegetation is successful. 

4.4.2 Introduction 
ASARCO previously submitted a MAQP application for the Rock Creek Project in 1987. The DEQ 
issued a Final MAQP to Sterling in 2003. In MAQP #2414-01 (and subsequently MAQP #2414-02), the 
DEQ required that “construction must begin within 3 years of permit issuance and proceed with due 
diligence until the Rock Creek Project is complete or the permit shall be revoked. If, after 3 years, 
Sterling desires to keep the permit active but has not commenced construction, an alteration application 
could be submitted.” RCR did not complete construction and did not submit a permit application to keep 
the permit active and therefore, the MAQP was considered invalid as of March 28, 2006, even though the 
permit was not revoked. RCR submitted a new MAQP application to the DEQ in March 2014 (Bison 
2014). DEQ issued its permit (MAQP #2414-03), effective November 1, 2014. The final permit (MAQP 
#2414-03) is provided in Appendix C. 

Although the 2003 permit was considered invalid, the major characteristics of the proposed Rock Creek 
Project affecting air emissions have not changed. This section updates the description of the Rock Creek 
Project’s air pollution emissions sources, potential impacts on ambient air quality, air pollution controls, 
and regulatory requirements. A brief description of the air pollution dispersion modeling that was 
completed in preparation of the new 2014 MAQP application is also described. The 2014 MAQP 
application was prepared for Alternative V. Section 3.4, Air Quality of this SEIS describes the best 
available data for air quality in the study area. The KNF determined the data available and methods used 
are adequate to evaluate and disclose reasonably foreseeable significant adverse effects on air quality in 
the study area and to enable the decision makers to make a reasoned choice among alternatives. The KNF 
did not identify any incomplete or unavailable air quality information, as described in Section 4.1.1.4, 
Incomplete and Unavailable Information. The effects of minor differences in the other alternatives on air 
quality are described below. 

4.4.3 Alternative V 
Air pollutant emissions associated with the proposed Rock Creek Project would originate primarily from 
point sources (underground scrubber, above ground scrubber, ore baghouse, and emergency generator) 
and from fugitive sources (blasting, wind erosion of paste tailings facility and stockpiles, and road dust). 
Table 4-1 lists the estimated emissions from the Rock Creek Project, including the emission control 
equipment and practices that would be used. Emissions of SO2 would be negligible. Emulsion blasting 
material would be used (Dyno Nobel RU Emulsion), with negligible sulfur emissions (Bison 2014). 
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Table 4-1. Summary of Potential Air Pollution Emission Rates, Type of Emission, and Emissions 
Controls by Source. 

Source 
Description 

Potential Emissions (tons per year) Source 
Type1 

Emissions 
Control(s)2 PM PM10 PM2.5 NOx CO VOC SO2 

Blasting 0.33 0.17 0.010 0.38 20.3   F BOPs 
Underground Ore 
Processing and 
Handling (Scrubber 
#1) 

0.22 0.079 0.0087     P Inherent 
moisture, wet 
scrubber 

Aboveground Ore 
Processing and 
Handling (Scrubber 
#2) 

0.26 0.10 0.012     P Inherent 
moisture, wet 
scrubber 

Fine Ore Processing 
and Handling 
(Baghouse) 

0.091 0.030 0.0028     P Inherent 
moisture, 
fabric filter 
baghouse 

Emergency 
Generator 

0.018 0.018 0.018 0.304 0.38 0.043  P BOPs 

Wind Erosion 2.4 1.2 0.18     F BOPs and 
water spray 

Road Dust 4.8 0.96 0.24     F Washing and 
sweeping, 
BOPs 

Total Facility-
Wide 
Emissions 

8.1 2.6 0.47 0.68 21 0.043 0   

1 F = Fugitive source; P = Point source. 
2 BOPs = Best operating practices. 
Source: Bison 2014. 
 
Several components of Alternative V would reduce uncontrolled air pollutant emissions and resulting 
impacts: 

1. Paste Technology Tailings Management – Tailings would be deposited as a paste, with lower water 
content than a slurry, allowing for alternative construction methods. The potential emissions from 
the proposed paste tailings management system would be much less than from a conventional 
slurry tailings system. Paste tailings would be deposited in panels with some concurrent 
reclamation and reduced exposed tailings area, reducing the potential for wind erosion and 
fugitive dust. The revegetation plan would include seeding paste tailings to facilitate interim 
revegetation and dust control. 

2. RCR would maintain an adequate level of dust control from wind erosion at the tailings disposal 
area. Adequate dust control may include, but is not limited to, chemical stabilization of some 
areas, development of a detailed sprinkler system operating plan, and operation and upgrading of 
the sprinkler system. 

3. Electric Underground Mining Equipment – Most underground mobile equipment would be electric 
powered and any diesel-fueled equipment would run on ultra-low sulfur diesel with a maximum 
sulfur content of 15 ppm. Emissions from any diesel-fueled equipment would be below emission 
limits for nonroad diesel engines specified in 40 CFR 89 for Tier 4 engines manufactured after 
2011. 

4. Power line – Power to the evaluation adit site would be provided through a power line rather than 
using generators. A 300-kW backup generator would be at the adit portal and would provide 
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power only during periods when line power was not available. No other generators would be 
used. 

5. Concentrate Slurry – Processed concentrate would be conveyed from the mill site to the Miller 
Gulch rail siding by slurry pipeline rather than by haul trucks, eliminating the emissions 
associated with hauling proposed in the other action alternatives. 

6. Blasting – RCR would use Best Operating Practices for minimizing blasting emissions, including 
hole size optimization, water spray after each blast, and minimizing time between charge loading 
and detonation. 

7. Best Available Control Technologies – RCR would use BACT for each applicable emissions source 
and pollutant combination. 

4.4.3.1 Emissions 
Fugitive dust emissions from traffic on access roads inside the mine permit boundary and by wind erosion 
of material storage piles would be the largest sources of PM emissions. Numerous dust mitigation 
methods would be implemented, which are described in Section 2.3.1.12, Erosion and Sediment Control. 

Other air emissions sources during the Evaluation and Production Phases are blasting, scrubbers, 
baghouses, and the emergency generator (Table 4-1). Blasting would be the largest source of carbon 
monoxide air pollution emissions. Blasting emissions were estimated using industry studies (Bison 2014). 
Emissions from the emergency generator were determined using the worst-case emission factors for this 
type of diesel generator based on current EPA emission standards described in 40 CFR 89. All other 
emissions were calculated using the emission factors specified by the EPA for each process, equipment, 
and fuel, as described in EPA’s AP-42 Compilation of Air Pollutant Emission Factors. 

The DEQ classified the following stationary sources as insignificant in the MAQP: 

• Underground road dust: equipment would travel at low rates of speed for short distances and 
water sprays would be used in the mucking process to ensure worker safety. 

• Building heaters would be electric (zero air pollutant emissions) or would operate on natural 
gas or propane fuel. If combustion-based, the heaters would be designed with heat input 
capacities of less than 5 MMBtu/hr and would produce negligible air emissions. 

• Storage of diesel fuel in a 20,000-gallon, fixed-roof tank: potential VOC emissions estimated 
at 7 pounds per year (0.0035 tons per year). 

• Processing wet materials or materials with significant moisture: negligible amounts of 
particulate emissions. 

 
Tailpipe emissions from mobile sources (cars and trucks) are regulated under the federal CAA separately 
from stationary sources, and are not usually addressed in applications for a stationary source air permit. 
However, potential mobile source emissions from underground diesel vehicles were analyzed. Because 
most of the vehicular use would be underground, these emissions would be emitted from one of the two 
adit portals, mimicking a stationary source. All mobile diesel equipment would comply with the current 
EPA emission standards for the equipment as described in 40 CFR 1039 Tier 4 emission limits for 
nonroad compression ignition engines. Emission calculations were based on these emission limits and 
AP-42, Compilation of Air Pollutant Emission Factors for the maximum annual diesel fuel consumption 
for the Rock Creek Project of 900,000 gallons per year, and the emission factors that EPA specifies for 
this source. The emission calculations are summarized in Table 4-2. 
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Metallic hazardous air pollutants (HAPs) in the PM would be emitted during mining and milling. A worst-
case analysis was done, assuming that all potential PM emissions contain metallic HAPs in the same 
proportions as found in a 1987 assay of the mine ore. Based on this conservative calculation, the worst-
case potential HAP emission rates are shown in Table 4-2. Predicted concentrations of lead are below 
federal and state ambient air quality standards. There are no standards for the other metals. 

Table 4-2. Potential HAP Emission Rates. 

Source Emission Rate (tons/year) 
Lead  Arsenic Antimony Chromium Cadmium 

Ore 0.00035 0.00027 0.000027 0.000041   
Tailings 0.000077 0.00029 0.000038 0.000038 0.000038 
Subtotal 0.00043 0.00056 0.000065 0.000079 0.000038 
Total HAPs 0.0012 
Source: Bison 2014. 

Secondary or indirect air quality effects related to the Rock Creek Project would result from population 
growth. These effects would be primarily from increased vehicle traffic and home heating/wood burning, 
but would not be expected to exceed ambient air quality standards. 

4.4.3.2 Modeling 
4.4.3.2.1 MAAQS/NAAQS Compliance Demonstration 
Potential emissions of criteria pollutants from stationary sources as shown in Table 4-1 are below levels 
that require dispersion modeling to demonstrate compliance with ambient air quality standards. Because 
of the proximity to the CMW and the need for NEPA disclosure, modeling was done to demonstrate 
compliance with NAAQS and MAAQS and to evaluate potential impacts on Class I area PSD increments 
and plume visibility. 

AERMOD, EPA’s refined air dispersion model, was used to demonstrate NAAQS/MAAQS compliance. 
Two phases of modeling were conducted: 

1. Preliminary Analysis—the modeled concentrations of Rock Creek Project emissions only were 
compared to appropriate significant impact levels (SILs). If modeled peak concentrations at all 
locations were less than a particular SIL, RCR’s emissions would not cause or contribute to a 
violation of the related MAAQS/NAAQS and no further modeling was conducted. Two scenarios 
were modeled: exhaust from the evaluation adit and exhaust from a production adit. 

2. Compliance Demonstration Analysis—to evaluate compliance with applicable air quality 
standards, the modeled concentrations of Rock Creek Project emissions plus background 
concentrations and emissions from nearby sources were compared to applicable 
MAAQS/NAAQS. The EPA requires that all “nearby” sources be modeled to demonstrate 
compliance with NAAQS. Any source outside the mine that had a Montana air quality permit 
(MAQP) within 50 kilometers of the mine (the modeling distance limitation of AERMOD) was 
included in the cumulative impact analysis. The two nearby sources included in RCR modeling 
were the Troy Mine, 21 miles northwest of the Rock Creek Project, and the proposed Montanore 
Project, 12 miles to the northeast. The compliance demonstration analysis addressed potential 
emissions of NO2, PM10, and PM2.5. 

Potential peak CO, NO2, PM10, and PM2.5 emissions were above SILs (Table 4-3). Although the EPA 
has vacated and remanded the PM2.5 SILs, the DEQ has the option to continue their application. This 
analysis showed CO and associated averaging periods were insignificant so no further modeling was 
necessary for CO (DEQ 2014a). To demonstrate compliance with NAAQS/MAAQS, the two nearby 
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sources (Troy Mine and Montanore Projects) and background concentrations were added to the Rock 
Creek Project’s potential emissions of NO2, PM10, and PM2.5. None of the potential criteria air pollutant 
emissions are expected to cause or contribute to an exceedance of any NAAQS or MAAQS (Table 4-4). 
The air quality permit analysis, which includes the modeling analyses, increment consumption, and 
emission calculations, is based on the facility’s potential to emit. Actual emissions from the facility would 
likely be less than the potential predicted emissions since potential peak emissions were used and Troy 
Mine is no longer operating, is closed, and is undergoing reclamation. 

Table 4-3. Comparison of Class II Significant Impact Levels and Modeled Concentrations. 

Pollutant / Time 
Interval 

Class II Modeled 
Concentration 

(µg/m3)(a) 
Class II SIL 

(µg/m3) 
Significant 
(yes / no) 

Background 
Concentration 

(µg/m3) 
PM10 24-hour 36 5 Yes 35 
PM10 Annual  7.3 1 Yes 14 
PM2.5 24-hour 4.3 1.2 Yes 10.4 
PM2.5 Annual 0.9 0.3 Yes 3.5 
NO2 1-hour 121(c) 7.52(b) Yes 35.7 
NO2 Annual 1.8(c) 1 Yes 6 
CO 1-hour  6,805 2,000 Yes 690 
CO 8-hour  2,045 500 Yes 575 
(a) All concentrations are 1st-high for comparison to SILs. Annual and 24-hour PM2.5 and 1-hour NO2 values were generated 
using 5-year meteorological data file for Troy RAWS data and the single year of 1985 Noxon data. All other values represent 
peak results from individual meteorological data years. 
(b) EPA proposed an interim 1-hour NO2 SIL of 4 ppb in a June 29, 2010, policy memo. The µg/m3 value shown was calculated 
based on a standard temperature of 25ºC. 
(c) NO2 impact incorporate ozone limiting method. 
µg/m3 = microgram per cubic meter. 
Source: Bison 2014. 

Table 4-4. MAAQS/NAAQS Compliance Demonstration Modeling Results. 

Pollutant / 
Time Interval 

Cumulative 
Modeled 
Contri-
bution 

(µg/m3)a 

Background 
Concen-
tration 
(µg/m3) 

Ambient 
Concen-
tration 
(µg/m3) 

NAAQS 
(µg/m3) 

Percent 
of 

NAAQS 
MAAQS 
(µg/m3) 

Percent 
of 

MAAQS 

PM10 24-hour 27.2f 35 62.2 150 41 150 41 
PM10 Annual 7.43d 14 21.4 50 43 50 43 
PM2.5 24-hour 4.36g 10.4 14.8 35 42 NS — 
PM2.5 Annual 1.01h 3.5 4.51 12 38 NS — 
NO2 1-hour 107b,e 35.7 142 188 76 564c 25 
NO2 Annual 1.8d,e 6.0 7.83 100 8 94 8 
a Values in the modeling files may differ slightly from the values shown here due to differences in the presentation of significant digits. 
b Concentration is the 5-year average (for the Troy meteorological data) or 1-year average (for the Noxon on-site data) of the 98th percentile of 
daily maximum one-hour averages. 
c Although the MAAQS form is not to be exceeded more than once per year, the relative stringency of the NAAQS renders it an acceptable 
surrogate for the MAAQS. 
d Modeled concentration is the highest annual average of the modeled 6-year period (5 years of Troy meteorological data and 1 year of Noxon on-
site data). 
e NO2 modeling results incorporate OLM Tier 3 analysis method. 
f Modeled concentration is the maximum high-2nd-high value for 1985 and the maximum high-6th-high for the 5-year average (Troy 
meteorological data). 
g Modeled concentration is the 5-year average of maximum daily averages for the Noxon on-site data or maximum daily average for the single 
year of Noxon on-site data. 
h Modeled concentration is the 5-year average of annual averages for the Noxon on-site data or the annual average for the single year of Noxon 
on-site data. 
NS = no standard. 
µg/m3 = microgram per cubic meter. 
Source: Bison 2014. 
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Similar modeling was conducted to assess potential impacts on the CMW Class I area, except that 
ambient background concentrations are not included. Modeled emissions would not cause an exceedance 
of the PSD Class I increments (Table 4-5). 

Table 4-5. Modeled Concentrations in the CMW Compared to PSD Class I Increments. 
Pollutant/ 

Time Interval 
Peak Modeled Concentration  

(µg/m3) Class I SIL (µg/m3) Significant 

NO2 Annual 0.03 0.1 No 
PM10 24-hour 0.26 0.3 No 
PM10 Annual 0.02 0.2 No 
PM10 24-hour 0.04 0.07 No 
PM10 Annual 0.002 0.06 No 
µg/m3 = microgram per cubic meter. 
Reported values are high-first-high values. PM2.5 Class I SILs have been codified at 40 CFR 52.21(k)(2). EPA proposed Class I 
SILs for other criteria pollutants in 1996 but has not finalized them. 
Source: Bison 2014. 
 

4.4.3.2.2 Nitrogen and Sulfur Deposition 
Nitrogen and sulfur deposition on CMW lakes was modeled by Bison (2013) to determine the potential 
effects. Worst-case NOx and SO2 emissions were quantified using AERMOD and were compared against 
the nitrogen and sulfur deposition analysis threshold. Table 4-6 lists the model results. Deposition rates 
would be below the deposition analysis threshold for nitrogen and sulfur of 0.005 kilograms/hectare/year 
and would be considered negligible according to Federal Land Manager’s guidance (USFS, National Park 
Service, and USFWS 2011). 

Table 4-6. Maximum Predicted Nitrogen and Sulfur Deposition in Wilderness Lakes. 

Lake Peak Nitrogen Deposition Rate 
(kilograms/hectare/year) 

Peak Sulfur Deposition Rate 
(kilograms/hectare/year) 

Bramlet 0.0009 0.0000018 
Cliff 0.0027 0.000003 
Copper 0.0040 0.000013 
Engle 0.0022 0.000015 
Isabella 0.0008 0.0000009 
Lower Libby 0.0010 0.0000012 
Moran Basin 0.0045 0.0000086 
Rock 0.0014 0.0000029 
St. Paul 0.0018 0.000004 
Upper Bramlet 0.0014 0.000012 
Upper Libby 0.0010 0.000001 
Wanless 0.0013 0.000022 
Deposition Analysis Threshold = 0.005 kilograms/hectare/year. 
Source: Bison 2013. 
 

4.4.3.2.3 Best Available Control Technology Analysis 
Emission controls to be used at the proposed mine would constitute BACT, as required by ARM 
17.8.752(1)(a). Underground blasting would be controlled by using best operating practices. Coarse ore 
handling and processing would be controlled by wet scrubbing combined with applied and inherent 
moisture. Fine ore handling would be controlled by fabric filter baghouse control. Emergency generator 
emissions would be in compliance with 40 CFR 60, Subpart III requirements and annual operations to no 
more than 100 hours, unless approved by the KNF due to unavoidable circumstances encountered. 
Fugitive emissions from disturbed/exposed soils would be controlled by revegetation of these areas in the 
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first appropriate season after disturbance. Fugitive emissions from roads would be controlled by paving 
the main access road to the mill facilities, watering or use of a dust palliative on all unpaved roads, 
restriction of vehicle speeds on haul roads, chemical stabilization or palliatives on heavily used roads, 
piping concentrate and tailings as a slurry, and transportation of personnel via a multi-passenger vans 
from the highway to the mill and mine sites. Conveyor emissions would be controlled by covering the 
conveyor system. Tailings facility emissions would be controlled by use of a sprinkler system. 

4.4.3.2.4 Odor 
Odor and noise are not regulated in the ARM. Odor is a potential nuisance, but the Rock Creek Project is 
not expected to increase odors. 

4.4.4 Alternative IV 
In Alternative IV, the ore concentrate would be trucked to the Miller Gulch rail loadout, rather than 
slurried in buried pipeline. This would mean additional mobile source air pollution emissions. Mobile 
source emissions are discussed above for Alternative V. Also, in Alternative IV, tailings would be 
deposited as a slurry, increasing the exposed tailings and increasing the potential for wind erosions, 
relative to Alternative V. Other Alternative IV impacts on air quality would be similar to Alternative V. 

4.4.5 Alternative III 
Less waste rock would be handled at the Alternative III mill site than for Alternatives IV and V, resulting 
in slightly lower particulate emissions. The emission points and impacted areas would be different for 
Alternative III compared to Alternatives IV and V. Neither the slight changes in emissions nor the 
different emission points would substantially alter the overall air quality impacts of the Rock Creek 
Project from those described for Alternative V. The use of a modified centerline construction method for 
the Alternative III tailings facility increases the amount of exposed tailings surface due to delayed 
reclamation of the embankment face. This would result in a higher potential for wind erosion during the 7 
years of centerline construction. Wind erosion would be reduced through implementation of Alternative II 
erosion control measures described on page 2-49 of the 2001 FEIS that would also apply to Alternative 
III, including: 

• The establishment of a temporary vegetative cover on portions of the tailings surface and 
embankment 

• Chemical stabilization of some areas 
• Upgrading of the sprinkler system to provide more extensive coverage and water availability 
• Development of a detailed sprinkler operating plan that would be updated as the tailings 

surface expanded. This may include specific recordkeeping requirements such as times of 
sprinkler operation and the amount of water used. A minimum threshold wind speed, above 
which sprinkling would be required, could also be developed 

 
More roads would be constructed or reconstructed for Alternative III than Alternative V. The additional 
roads for Alternative III would lead to slight increases in fugitive dust and mobile source emissions 
compared to Alternative V. 

Similar to Alternative IV, under Alternative III, the ore concentrate would be trucked to the Miller Gulch 
rail loadout, rather than slurried in buried pipeline, resulting in additional mobile source air pollution 
emissions. Mobile source emissions are discussed above for Alternative V. Other Alternative III impacts 
on air quality would be similar to Alternative IV. 
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4.4.6 Alternative II 
Alternative II impacts on air quality would be similar to Alternative III, except that in Alternative II, ore 
concentrate would be trucked to the Hereford Loadout, resulting in additional mobile source air pollution 
emissions. Mobile source emissions are discussed above for Alternative V. Also, the tailings facility 
would be constructed using the upstream method, which would result in less exposed tailings surface than 
for Alternative III. 

4.4.7 Alternative I 
Ambient air quality in the area would remain similar to its current condition. Any changes in air quality 
would be due to conditions unrelated to mine development. The primary future air quality impact would 
probably result from population growth with increased vehicle traffic and home heating. No new 
significant industrial air pollution sources are anticipated in the area at this time. 

4.4.8 Effectiveness of Agencies’ Proposed Mitigation 
The reporting requirements described in Appendix K, along with the conditions and reporting 
requirements in DEQ’s Final Determination (DEQ 2014a) (Appendix C) would be adequate to control 
emissions. ARM 17.8.752 requires that any new or modified source requiring an air quality permit install 
the maximum air pollution control capability that is technically practical and economically feasible. This 
level of emissions reduction is referred to as BACT. The EPA provides guidelines for the procedures to 
follow to determine BACT. The proposed Rock Creek Project would use BACT, based on EPA guidelines 
as implemented by DEQ, for each applicable emissions source and pollutant combination. 

The dry ore processing system consists of conveyors, feeders, crushers, and screens, all of which create 
PM emissions. These emissions would be mitigated by moisture inherent in the ore, water spray applied 
in the mine, wet scrubbers, and a fabric filter baghouse. 

In addition to inherent and applied moisture effects, PM emissions from ore handling and processing 
would be controlled by two wet scrubbers and one fabric filter baghouse. A wet scrubber underground 
would control all underground emissions sources. A second wet scrubber would control all aboveground 
emissions up to loading of fine ore into the fine ore bin. Emissions from handling fine ore would be 
controlled by a baghouse. All three of these emissions control systems would provide a control efficiency 
of 98%. 

As described under Alternative V above, fugitive dust emissions from traffic on access roads inside the 
mine permit boundary and by wind erosion of material storage piles would be the largest sources of PM 
emissions. Numerous dust mitigation measures would be implemented and are described in Section 
2.3.1.12, Erosion and Sediment Control. 

In addition to the air protection measures covered by the DEQ permit (MAQP #2414-03), the following 
mitigation measures also proposed to be implemented by RCR in their air quality permit application 
(Bison 2014) would be effective at further minimizing emissions: 

• Use of electric power versus on-site power generation 
• Use of electric-powered underground mine equipment to drill blasting holes and provide light 

for the underground workings 
• Use of engines that meet Tier 4 emission standards 
• Optimization of drill hole sizes for effective blasting to promote complete 

detonation/deflagration 
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• Use of fugitive dust mitigation techniques including enclosing exposed conveyors, paving the 
main access road (NFS road #150), treating unpaved roads with water or a dust palliative, 
vehicle speed restrictions on access roads, revegetation, mulching, and stabilization of road 
cut-and-fill areas after construction, transporting material ore, tailings and wastewater by pipe 
to avoid trucking, using a sprinkler system to reduce wind erosion of tailings, and using 
carpooling workers 
 

Implementation of the above measures would be required under the Forest Service’s approved Plan of 
Operation. Like the 2003 ROD, the KNF ROD will include requirements to comply with the design 
features and mitigation measures to minimize emissions described for the selected alternative as well as 
those in the DEQ air quality permit (Appendix C). 

4.4.9 Cumulative Impacts 
The numerous small mining operations and gravel mining pits in the study area have had little effect on 
ambient air quality in the study area. Similarly, effects of other past and current activities in the study 
area, such as timber harvests, recreation, prescribed burning, and Avista-funded bull trout recovery 
activities on ambient air quality would be negligible. 

The Troy Mine, a former hard rock mine currently closed and undergoing reclamation, is 21 miles 
northwest of the proposed Rock Creek Mine. The Troy Mine is classified as a minor emissions source 
under the Title V (40 CFR 70.2) and PSD regulations (40 CFR 52.21). Currently, the air quality 
classification of the area surrounding the mine is “Unclassifiable/Attainment” for all air quality criteria 
pollutants (40 CFR 81.327). The proposed Montanore Project on the east side of the Cabinet Mountains in 
the Libby Creek drainage would not contribute to the cumulative effects on air quality. The Montanore 
and Rock Creek mines would have similar emission sources associated with the plant site, paste tailings 
facility, and other surface disturbances. Although the Montanore Mine is only 9 miles northeast of the 
proposed Rock Creek Mine, the Cabinet Mountains lie between the two mines with elevations ranging 
from 2,880 to 8,738 feet. Due to this mountain range, the airsheds between these two mines are clearly 
distinct (Cain 2015). The Montanore Project is classified as a minor emissions source under Title V (40 
CFR 70.2) and PSD regulations (40 CFR 52.21). Although the loadout area and part of the Bear Creek 
access road would be in the Libby nonattainment area, the air quality classification of the area 
surrounding the proposed mine is “Unclassifiable/Attainment” for all air quality criteria pollutants (40 
CFR 81.327). 

Modeled Rock Creek Project emissions plus background concentrations and emissions from the proposed 
Montanore Project and the Troy Mine were compared with applicable MAAQS/NAAQS as described in 
Section 4.4.3.2, Modeling. The Rock Creek Mine NOx with the corresponding emissions from the 
existing Troy Mine and proposed Montanore Project would not cause or contribute to a 1-hour NO2 
NAAQS. Furthermore, the daily and annual PM2.5 and PM10 Rock Creek Project Production Phase 
emissions with the corresponding particulate emissions from the Troy and Montanore mines would not 
violate the corresponding NAAQS/MAAQS (DEQ 2014a). 

As discussed in Section 4.4.3.2, Modeling, modeling conducted for the Rock Creek and Montanore 
projects predicted compliance with the Class I increments at the CMW boundary. Based on modeling 
results (Bison 2013), nitrogen and sulfur deposition on CMW lakes due to the Rock Creek Project would 
be negligible and would not contribute to cumulative effects. 

Cumulative effects of the following reasonably foreseeable actions on ambient air quality would be 
negligible: 
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• Libby Creek Ventures drilling plan, which proposes to drill three borings adjacent to the 
Upper Libby Creek Road (NFS road #2316) on its two claims located in Section 15, 
Township 27 North, Range 31 West, may be expected to contribute localized short-term 
emissions. The short-term nature of these potential emissions makes it unlikely that they 
would add measurably to emissions from the Rock Creek Project. 

• Wayup Mine and Fourth of July Road Access, which would involve reconstruction of roads in 
the upper West Fisher Creek drainage. Timber harvesting and use of unpaved roads associated 
with this project on unpaved roads would increase particulate emissions for a short duration. 
Concentrations of criteria pollutants would be well below the NAAQS and MAAQS. 

• Miller-West Fisher Vegetation Management Project, which would involve timber harvest and 
other vegetation treatments in the Miller and West Fisher Creek drainages. Timber harvesting, 
thinning, and prescribed burning associated with this project would increase particulate 
emissions for a short duration. Concentrations of criteria pollutants would be well below the 
NAAQS and MAAQS. 

• Forestwide herbicide weed control, which would treat noxious weeds in the KNF, may be 
expected to contribute localized, short-term, and transient emissions of fugitive dust. The 
short-term nature of these potential emissions makes it unlikely that they would add 
measurably to emissions from the Rock Creek Project. 

• Timber harvest of private lands in the Rock Creek drainage and continued development of 
lands in the study area may be expected to contribute localized, short-term, and transient 
emissions of fugitive dust. The short- term nature of these potential emissions makes it 
unlikely that they would add measurably to emissions from the Rock Creek Project. 

4.4.10 Regulatory Compliance 
Alternative V would implement emission controls at the proposed mine that would constitute BACT, as 
required by ARM 17.8.752(1)(a). 36 CFR 228.8 requires that mining operators minimize, where feasible, 
adverse environmental impacts on NFS surface resources; and comply with applicable state and federal 
air quality standards including the Clean Air Act. Alternative V would incorporate feasible measures to 
minimize adverse environmental impacts on NFS surface resources and comply with applicable state and 
federal air quality standards. These measures, which, in addition to using BACT, would include using 
paste technology to manage tailings; using a sprinkler system and, if appropriate, chemicals to stabilize 
tailings and control dust; using primarily electric-powered equipment and ultra-low sulfur diesel for any 
diesel-fueled equipment; providing power to the evaluation adit through a power line rather than using 
generators; conveying concentrate from the mill site to the Miller Gulch rail siding by slurry pipeline 
rather than by haul trucks; and using Best Operating Practices to minimize blasting emissions and 
substantially reduce emissions. Other conditions and limitations on air emissions are described in the 
MAQP (DEQ 2014a) for the Rock Creek Project. Alternative V would be in compliance with the CAA 
and the Clean Air Act of Montana because construction activities and facility operations would not result 
in exceedances of any NAAQS or MAAQS. Alternative V would be consistent with the 2015 KFP 
components pertaining to air quality. A detailed analysis of the consistency of Alternative V with the 2015 
KFP is available in the project record. 
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4.5 Geology 
This section updates the Environmental Consequences section for geology, and includes Effectiveness of 
Mitigation and Regulatory Compliance subsections not previously included in the 2001 FEIS. 

4.5.1 Introduction 
The following sections describe the available geotechnical data and the approaches used by the KNF in 
analyzing potential effects. Sections 3.5 and 4.5, Geology describe the best available geologic and 
geotechnical information regarding the study area. The KNF determined the baseline data and methods 
used are adequate to evaluate and disclose reasonably foreseeable significant adverse effects on resources 
in the study area potentially affected by geotechnical issues, and to enable the decision makers to make a 
reasoned choice among alternatives. Section 2.3.1.3.2, Final Underground Mine Design Process and 
Appendix K describe the geotechnical data that would be collected during all phases of the project, 
including Phase I and for final design. The Agencies did not identify any incomplete or unavailable 
geotechnical information, as described in Section 4.1.1.4, Incomplete and Unavailable Information. The 
analysis of effects of the alternatives on geologic resources, topography and geomorphology, and potential 
for slope failure is provided on pages 4-21 through 4-33 of the 2001 FEIS. The effects on the potential for 
acid-rock drainage, trace metal release, and nutrient release potential are discussed in Section 3.6, 
Environmental Geochemistry. The effects on water quality and quantity are discussed in Section 4.7, 
Water Quantity and Quality. 

4.5.2 Alternative V 

4.5.2.1 Subsidence 
Subsidence is the observable topographic change from the collapse of underground openings. The 
potential for and amount of surface subsidence is dependent on the strength of the rock; the amount of 
physical support provided by the mining method used (types of ground support used in the openings, 
number and size of pillars, and size of the rooms); and the stress distribution (the way in which pressure is 
spread within rock) in the surrounding rock. The potential environmental consequences from the collapse 
of underground openings include surface subsidence, a change in the groundwater regime, drainage of 
surface waters, and surface seep development. 

Subsidence events at the Troy Mine in 2014 called into question pillar design adequacy at the Troy Mine. 
RCR contracted CNI to develop a report (CNI 2014) on the causes of the Troy Mine subsidence events, in 
the context of Rock Creek Project plans. CNI concluded the pre-2004 design criteria at the Troy Mine 
overestimated the load-bearing capacity of the support pillars resulting in pillars with lower than 
anticipated safety factors. The KNF contracted AAI to review the CNI report and comment on its 
implications for the Rock Creek Project. AAI agreed with the main conclusion of the CNI report that 
subsidence observed over the Troy Mine was a result of inadequately sized pillars within the mine (AAI 
2014).  

With AAI’s assistance, the KNF completed a FMEA of the Rock Creek Project underground mine, taking 
into account the Troy Mine subsidence, and developed mitigations as part of Agency modified 
alternatives (AAI 2014). These mitigations are described in more detail in Section 2.3.1.3.2, Final 
Underground Mine Design Process and Section 2.3.1.4.2, Mine Development. One key requirement 
would be for RCR to provide updated mine plans that would take into account the Troy Mine subsidence, 
and highlight how the design accounts for and differs from failed pillars at the Troy Mine. RCR would 
use a minimum 0.8 pillar width-to-height ratio as a preliminary numeric criterion (AAI 2014), to be 
finalized during later design efforts, and subject to KNF and DEQ approval. This criterion would mean, 
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for example, that at the average ore body thickness of 27 feet, pillar dimensions would not be less than 22 
feet in width or length. The criterion was adopted based on experience in hard rock and stone mines that 
shows that pillars with a low width–to-height ratio are more susceptible to failure driven by fractures or 
other weakness planes with continuity from one side of a pillar to the other. Data from the CNI report 
(2014) show that 21 of 23 failed pillar cases from the Troy Mine had pillar width-to-height ratios less than 
0.7. RCR also would use a variety of pillar strength estimation approaches described in Chapter 2 to 
calculate pillar strength and corresponding safety factors. Using multiple approaches to calculate pillar 
strength and corresponding safety factors would allow the KNF and DEQ to better evaluate the RCR 
design in relation to other standard approaches. In addition, the FMEA identified these mitigation 
measures: leave stable support pillars, not mine areas where overburden thickness was less than 450 feet 
without further study and KNF and DEQ approval, maintain a 100-foot buffer on either side of the Moran 
and Copper Lake Faults and other faults encountered, and maintain a 1,000-foot buffer, as a preliminary 
numeric criterion, around Cliff Lake and the ore outcrops. These measures would reduce the recoverable 
tonnage of the in-place mineral resource. 

As pillar designs were refined, numerical modeling would be undertaken to further evaluate expected 
design performance, including the potential for shear failure at the pillar/roof or pillar/floor interface. 
Prior to Phase II (Construction), RCR would submit for KNF and DEQ approval a detailed mine plan, 
using the data collected during Phase I, that minimized the risk of subsidence. The requirements of the 
updated mine plan are described in more detail in Section 2.3.1.3.2, Final Underground Mine Design 
Process and Section 2.3.1.4.2, Mine Development. 

The potential for subsidence increases as the mining height increases and/or the mining depth decreases. 
The ore body ranges in thickness from 4 feet up to a maximum of 235 feet near the Copper Lake Fault. 
The average thickness of the ore body is about 27 feet. Mining depth ranges from 0 feet at the outcrops to 
about 2,000 feet near St Paul Peak, and averages about 900 feet. As described in Section 2.3.1.4.2, Mine 
Development, in areas where the proposed ore extraction thickness exceeds practical mining limits, RCR 
would use a horizontal (sill) pillar (Figure 2-6) to facilitate extraction over the entire ore height. 

Site-specific geologic discontinuities such as jointing, faults, or dikes affect the strength and response of 
the surrounding rock during mining. The nature and extent of such discontinuities, other than major faults, 
cannot been identified in detail without being underground, and their influence on the potential for 
subsidence is unknown. The large-scale structural setting of the proposed Rock Creek Mine and the Troy 
Mine are different, and this difference may have some bearing on underground stability of the mine void. 
Balla (2000) identified that the majority of the Rock Creek subdeposit in cross-section is in the form of an 
anticline (Figure 3-6), while the Troy Mine ore body occurs in an open syncline. An anticlinal geologic 
feature may act similar to a constructed arch by creating a stable compression zone around the 
underground mine workings. The extent to which this structurally “stable” zone may contribute to 
preventing or reducing underground caving is unknown. The theory behind the inherent stability of arch-
shaped structures is well documented, and the overall anticlinal structure of the Rock Creek deposit may 
have a mitigating effect on areas of the mine prone to instability. The effect of the anticlinal structural 
setting of Rock Creek Mine on underground stability will be evaluated by measuring in-situ rock stress 
and strain initially during Phase I and then throughout the mine life. 

Analytical rock mechanics data for the Rock Creek site are not available. As described in the Rock 
Mechanics Data Collection and Subsidence Monitoring Plan (Appendix K), some of these data would be 
obtained during construction of the evaluation adit and would be used to modify the initial underground 
mine plan to minimize the risk of subsidence. If the Rock Creek Project were to proceed, additional data 
would be obtained during construction of the production adits. Much of the existing information 
regarding rock strength, artificial support (for example, rock bolts), and room-and-pillar sizing and 
spacing is extrapolated from experience gained at the Troy Mine. Standard laboratory tests on rock 
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samples from the Troy Mine and Montanore Project found high compressive strengths and overall rock 
quality to be good to excellent (Redpath Engineering 1991). 

Several reports addressing mine planning and subsidence potential at the nearby Montanore site 
concluded that given the proposed mine plan (which is also room-and-pillar) and geologic conditions, the 
potential for subsidence at Montanore is minimal provided adequate underground monitoring and rock 
characterization are carried out to refine the mine design once development is underway (Redpath 
Engineering 1991; AAI 1991, 2007).  

In addition to the trough subsidence events analyzed at the Troy Mine (CNI 2014; AAI 2014), two 
chimney subsidence events that resulted in sinkholes at the Troy Mine were reported (Tetra Tech and R 
Squared 2006). The sinkhole events appear to be different and distinct from the trough subsidence (AAI 
2014). In accordance with NEPA and Forest Service policy, the KNF conducted a review of the report to 
determine its importance and whether a correction, supplement, or revision to the 2001 FEIS was 
necessary, or if the ROD needed to be amended. The KNF prepared a Supplemental Information Report 
that described its review and concluded that the information gathered from the sinkhole events supports 
the 2001 FEIS subsidence analysis, conclusions, and mitigation measures (KNF 2007c). The KNF’s 2007 
analysis is summarized below. 

Sinkhole 1 was initially observed in October 1997 (CNI 2005), about 4 years after the Troy Mine had 
been shut down. When initially observed, the sinkhole was about 8 feet deep and 15 feet in diameter. On 
April 29, 2005, sinkhole 1 had increased to about 50 feet wide and 20 feet deep. At the mine level, 
material from the East Fault, a north- to northwest-trending normal fault that dips at about 65 degrees to 
the northeast, had accumulated in two separate drifts sometime between the closing of the Troy Mine in 
1993 and spring of 2005. Based on measurements of the accumulation of fault material in the mine, 
estimation of the sinkhole volume, estimates of fault gouge bulking factors, spatial relationships between 
the East Fault and the mine workings, and other factors, CNI (2005) concluded that the sinkhole was 
probably not related to underground excavation. 

A second sinkhole formed in February 2006, and the source of both sinkholes was analyzed by Tetra Tech 
and R Squared (2006). Sinkhole 2 was about 135 feet long and 100 feet wide, with a depth between 20 
and 30 feet. It was first noticed 4 days after a ground failure and cave-in in the underground workings of 
the Troy Mine. Based on projections of the East Fault to the surface, the location of the sinkholes relative 
to these projections, and calculations regarding swell factor and chimney size, Tetra Tech and R Squared 
(2006) concluded that the sinkholes were mining related. The structurally weak East Fault acted as a 
conduit for progressive rock failure. The overlying rock in and next to the fault was so highly broken, 
fractured, and degraded that it lacked sufficient inherent strength to form a stable arch over the expanding 
void below. 

While relevant to the analysis of subsidence potential at Rock Creek, the formation of sinkholes above the 
Troy Mine does not imply a similar risk of sinkhole formation at Rock Creek. The mining depths 
associated with the two Troy sinkholes were 270 feet and 320 feet, respectively (Tetra Tech and R 
Squared 2006). As discussed in Section 2.3.1.4.2, Mine Development, mining depths at Rock Creek are 
significantly greater (averaging 900 feet), except where the ore zone approaches the surface. The 
probability of sinkhole subsidence decreases with mining depth due to the fact that failed material 
occupies a larger volume than intact material. This is known as material bulking. As failure propagates 
from the mine level toward the surface, the volume of failed material eventually replaces that of the 
mined opening, and further propagation ceases. In trough subsidence, subsidence magnitude and severity 
of impacts also decrease with depth due to bulking. 

In order to protect against surface subsidence, RCR would be required to not mine areas where 
overburden thickness was less than 450 feet, areas closer than 1,000 feet from the outcrops or areas closer 
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than 100 feet from either side of the Moran and Copper Lake Faults and other minor faults encountered 
without further study and agency approval. Additionally, RCR would use a minimum 0.8 pillar width-to-
height ratio as a preliminary pillar numeric design criterion and implement the monitoring described in 
the Rock Mechanics Data Collection and Subsidence Monitoring Plan (Appendix K). No such mitigation 
or monitoring was required at the Troy Mine, where the East Fault was routinely approached and/or 
penetrated as part of the mining operation. 

To reduce the potential for subsidence, RCR would complete detailed mapping of surficial geology and 
evaluation adit geology to identify discontinuities, review core logs for discontinuities, collect rock 
mechanics data from the underground workings, incorporate information about discontinuities into mine 
planning, and perform probe drilling in advance of development to detect minor faults. The Agencies 
have also developed strict design, oversight, inspection, and reporting requirements during Phases I and 
II. As part of this oversight, during both Phase I and Phase II, RCR would fund an independent technical 
advisor to assist the KNF and DEQ in review of RCR’s subsidence monitoring plan, underground rock 
mechanics data collection, and RCR’s mine plan. As a result of the Agencies’ mitigation measures, 
including real-time monitoring, ongoing rock characterization, recalibrating pillar design during 
operations, and using peer review, the risk for subsidence for the Rock Creek Project is low to 
insignificant. 

4.5.3 Alternatives III and IV 
In Alternatives III and IV, RCR would be required to provide KNF and DEQ with an updated 
underground mine design within 2 years of operation (after mill startup). KNF and DEQ would conduct a 
design review and identify any potential problems that could lead to subsidence or increased rock 
fracturing. The purpose of this review would be to verify conclusions reached during the preliminary 
mine design and, if significant problems were noted, require modifications of the mine plan. To further 
reduce the potential for subsidence, RCR would submit detailed mine development plans in advance of 
entering areas of suspected rock instability (2001 FEIS, Figure 4-2). 

Unlike Alternative V, Alternatives III and IV would not include the requirement to leave unmined areas 
where overburden thickness was less than 450 feet or to not mine buffer zones around lakes, faults, and 
outcrops. Compared to Alternative V, the potential for subsidence would be greater for Alternatives III 
and IV due to the lack of these protective measures. 

4.5.4 Alternative II 
Alternative II did not include practicable and feasible measures to reduce the risk of subsidence included 
in the other action alternatives. Compared to the other action alternatives, the potential for subsidence 
would be greater for Alternative II due to the lack of these protective measures. 

4.5.5 Alternative I 
No mining would occur; therefore, the potential for mining-related subsidence would not be present. If 
the Rock Creek Project was not approved, RCR or other companies or individuals could conduct further 
evaluation of the Rock Creek or other nearby ore deposits. 

4.5.6 Effectiveness of Agencies’ Proposed Mitigation 
The Alternative V requirements to leave support pillars, not mine areas where overburden thickness was 
less than 450 feet without further study and agency approval, maintain a 100-foot buffer on either side of 
the Moran and Copper Lake Faults and other minor faults encountered, maintain a 1,000-foot buffer, as a 
preliminary numeric criterion, around Cliff Lake and the ore outcrops, and require a minimum 0.8 pillar 
width-to-height ratio as a preliminary pillar numeric design criterion, in combination with the monitoring 
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described the Rock Mechanics Data Collection and Subsidence Monitoring Plan (Appendix K), would be 
highly effective at reducing the risk of subsidence. The requirement that RCR update mine designs and 
plans, based on monitoring information, would further ensure the effectiveness of mitigation. The risks of 
subsidence were categorized as low to insignificant in the FMEA process, assuming that the mitigations 
included in the agency modified alternative were applied. 

QA/QC during mining operations is critical to underground stability. Involving independent experts and 
third parties experienced in underground mine design and rock mechanics is an effective mitigation for 
ensuring mine design and data interpretation are protective against subsidence by creating a forum for 
technical discussion and debate. 

4.5.7 Cumulative Impacts 
The analysis of cumulative effects of the alternatives on geologic resources, topography and 
geomorphology, and potential for subsidence slope failure is provided on page 4-33 of the 2001 FEIS. 

4.5.8 Regulatory Compliance 
The 2015 KFP does not have specific goals, objectives, and standards for subsidence. It does contain 
goals, objectives, standards, and guidelines for the CMW. Goals can be found in the CMW Management 
Plan (USFS 2009). Alternative V has the potential to indirectly affect wilderness qualities. A detailed 
analysis of the consistency of Alternative V with all 2015 KFP components relevant to the CMW is 
available in the project record. Mitigation measures identified in Chapter 2 for Alternative V and 
monitoring required for Alternative V (Appendix K) would be implemented to minimize changes in 
wilderness character. 

Mitigation measures identified in Chapter 2 for Alternative V and monitoring required for Alternative V 
(Appendix K) would be implemented to minimize changes in wilderness character. In Alternative V, 
potential subsidence affecting wilderness lakes and wilderness character would be minimized by the 
Agencies’ mitigation described in Section 2.3.1.3.2, Final Underground Mine Design Process. Key 
mitigation measures include: 

• Completing pre-mine surficial topographic survey and geologic mapping of lands overlying the 
mine area to confirm major geologic structures and identify geologic discontinuities 

• Undertaking numerical modeling as pillar designs were refined to further evaluate expected 
design performance, including the potential for shear failure at the pillar/roof or pillar/floor 
interface 

• Using a variety of pillar strength estimation approaches to calculate pillar strength and 
corresponding safety factors 

• Using a minimum 0.8 pillar width-to-height ratio as a preliminary numeric criterion, to be 
finalized during later design efforts, and subject to KNF and DEQ approval 

• Maintaining at least a 1,000-foot buffer around Cliff Lake and the north and south ore outcrops as 
a preliminary numeric criterion; a reduction in buffer size would require justification by RCR and 
prior approval by the KNF and DEQ 

• During mining, maintaining a 100-foot buffer from the Copper Lake Fault, Moran Fault, and 
other faults unless the Agencies approved a narrower buffer 

• Keeping the size and number of drives constructed through the identified faults to the minimum 
necessary to achieve safe and efficient access across the fault unless the Agencies approved a 
narrower buffer 

• Explicitly stating that no secondary mining (reduction in pillar width or length, or increase in 
pillar height, from designed final dimensions) would be allowed 
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• Funding biannual surveys of underground workings by an independent underground mine 
surveyor and funding an independent technical advisor to assist the Agencies with mine plan 
review 

 
Mitigation measures and monitoring requirements in Alternative V are reasonable stipulations for 
protection of the wilderness character and are consistent with the use of the land for mineral development. 
Implementation of Alternative V would be conducted to protect the surface resources in accordance with 
the general purpose of maintaining the wilderness unimpaired for future use and enjoyment as wilderness, 
and to preserve the wilderness character so long as doing so is consistent with the use of the land for 
mineral development and production in compliance with 36 CFR 228.15 and the Wilderness Act. 
Alternative V would minimize adverse environmental impacts on surface resources within the wilderness, 
and thereby comply with the regulations (36 CFR 228, Subpart A) for locatable mineral operations on 
NFS lands. 
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4.6 Geotechnical Engineering 

4.6.1 Introduction 
Paste tailings are similar to conventional slurry tailings, except that much of the free water has been 
removed. A host of beneficial qualities comes with lower moisture such as improved tailings strength, 
construction flexibility, and reduced water management requirements. The paste tailings facility in 
Alternative V would be less susceptible to static and earthquake-induced failure provided the paste 
tailings are maintained in a drained condition compared to the designs in Alternatives II, III, and IV. 
Additionally, less water is liberated from paste tailings, thereby reducing the amount of water collected in 
the underdrain system and reaching groundwater. 

Previous analyses (Golder 1996; Knight Piesold 1997; Klohn-Crippen 1998) that modeled the stability of 
the paste facility used results from a laboratory tests conducted on paste samples derived from Troy Mine 
tailings. Some of the data were based on assumptions and professional opinion where lab tests were 
absent. Because the Troy Mine samples come from the same geologic unit that would be mined at Rock 
Creek, and because the laboratory test results fall within a reasonable range of physical characteristics for 
tailings material of this type, the Agencies concluded the data used in the analyses are a reasonable 
approximation of what can be expected from tests on samples from the Rock Creek-Montanore deposit. 
Since these analyses were conducted, the state-of-the-practice for paste production has advanced in both 
efficacy and efficiency with improved methods for thickening (i.e., dewatering) slurry tailings to paste 
specifications. Because the data used in the initial analyses were based on a small number of tests, more 
laboratory tests and stability analyses using updated test results would be required as part of the final 
design process. In addition, new information on the PGA that could be expected at the Rock Creek site 
has been developed and would be incorporated into an updated seismic analysis. A preliminary estimate 
of the effects from this larger PGA at the site is discussed below. Any new laboratory data and stability 
analyses would be reviewed by the PTTAG during the final design process prior to implementing Phase 
II. Appendix K discusses the KNF and DEQ requirements for additional testing and analysis. The data 
available and methods used are adequate to evaluate and disclose reasonably foreseeable significant 
adverse effects related to geotechnical engineering in the study area. 

4.6.2 Alternative V 

4.6.2.1 Seepage Management 
Management of water released from tailings was a key issue in developing alternative paste tailings 
facility designs for the Rock Creek Project. This section briefly discusses the anticipated seepage rates 
and proposed management in each alternative. 

In the 2001 FEIS, seepage was referred to water released from tailings after deposition. The volume of 
seepage requiring management is a function of the slurry density of tailings at deposition and the tailings 
production rate. All of the alternatives have an estimated production rate of 10,000 tpd of tailings. In 
Alternatives II through IV, tailings would be deposited as a slurry at an estimated slurry density of 50%. 
For every 100 pounds of tailings deposited at a 50% slurry density, 12 gallons of water would be 
deposited in the tailings facility. At 10,000 tpd, 2.4 million gallons per day of water would be sent to the 
tailings facility. Paste tailings proposed in Alternative V would have a slurry density of 80%, and 0.6 
million gallons per day of water would be sent to the paste tailings facility, a reduction of 75%. Some of 
the total water sent to the paste tailings facility would be retained by the tailings in perpetuity, some 
would evaporate, and the remainder would be “seepage.” Infiltration of precipitation after the tailings 
were placed would be an additional source of water or seepage requiring management at the paste tailings 
facility. 



Chapter 4 Geotechnical Engineering 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-28 

In all alternatives, some of the seepage would be collected by engineered drains of highly permeable 
materials and a piping system beneath the paste tailings facility. In Alternative V, most, if not all, of the 
seepage would be precipitation infiltration and not water released from tailings consolidation. An 
extensive system of finger drains would be installed beneath the paste facility to maximize recovery of 
paste seepage and precipitation infiltration. A blanket drain beneath the compacted outer shell structural 
zone would supplement the finger drain network and aid in maintaining a lowered phreatic surface in the 
structural zone. This drain network proposed for Alternative V is in contrast to the design for Alternative 
II, where underdrains would be limited to widely spaced finger drains beneath the sand shell and North 
Saddle stabilizing berm and not beneath the starter dams (Dames & Moore 1993). 

In all alternatives, some seepage would bypass the underdrain and seepage collection systems and enter 
groundwater. Under Alternative II, the proposed collection system consists of underdrains, trench drains 
located at the toe of the embankment, and pumpback wells downgradient of the embankment. The 
seepage collection systems for Alternatives III and IV would be similar to Alternative II. In the 2001 
FEIS, a seepage rate to groundwater from the Alternative II tailings facility of 241 gpm was used in the 
groundwater loading analysis. For Alternative V, the Agencies estimate that the annual average seepage 
rate to groundwater (not captured by the underdrains) would range from about 43 gpm to 67 gpm during 
the operation years based on reports by Hydrometrics 2014b and Schafer 2014. The common operating 
feature of Alternatives II, III, and IV is that the majority of the seepage coming from the tailings facility 
would be collected downgradient of the tailings facility. Conversely, the purpose of the extensive system 
of underdrains proposed in Alternative V would be to capture a majority of the seepage within the paste 
tailings facility footprint. A system of pumpback wells (conceptually similar to the pumpback system 
proposed in Alternatives II, III, and IV) is included in Alternative V as a contingency. If operational 
monitoring data indicated applicable standards could not be met outside of an approved mixing zone, the 
pumpback system would be required by the KNF and DEQ to protect downgradient groundwater quality. 
To assess water quality impacts from the paste tailings facility and uncertainty regarding the seepage rate 
from the facility, Schafer (2014) modeled the downgradient groundwater quality using a range of possible 
seepage rates (10 to 40% of precipitation) and underdrain capture efficiency (10 to 90% collection). 

4.6.2.2 Failure Mechanisms 
Failure of a paste tailings facility would likely result in fewer impacts on the environment compared with 
the failure of a slurry impoundment. Past experience with such occurrences for slurry tailings facilities 
has shown that the combined water and tailings can flow for long distances over relatively flat ground. 
Due to its low moisture content and increased strength properties, paste tailings generally do not have the 
capacity to flow like slurry tailings. Failure of a paste facility would likely result in localized slumping 
along the embankment face. Because of the potential for high consequences associated with any paste 
tailings facility failure, however unlikely, the KNF and DEQ would require a high degree of review and 
oversight during design, construction, and operations. 

The Failure Modes Effects Analysis (Appendix P) identified several mechanisms that could lead to 
instability of the paste facility. These include foundation failure, earthquake-induced failure, and 
excessive paste moisture. Three possible components of excessive paste moisture were considered: 
surface erosion, paste tailings collapse, and seepage-induced piping. With mitigation, the likelihood of the 
three mechanisms was identified as negligible, very low, or low. The failure mechanisms and 
compensating factors identified in the FMEA for Alternative V are summarized below. 

4.6.2.2.1 Foundation Failure 
Soft clay deposits beneath the paste tailings facility could experience a build-up of pore pressure and slip 
under the weight of the overlying paste, and could potentially threaten the stability of the embankment. To 
compensate for this potential condition, there are engineering solutions to minimize the effects from soft 
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foundation soils. The soft clay deposits would be removed in Alternative V, reducing the probability of a 
foundation failure. As an alternative to removing all or some of the clay, shear keys of compacted higher 
strength borrow material could be constructed below the embankment in areas of soft material thereby 
adding strength to the underlying foundation. Pore pressure monitoring during construction within the 
clay foundation materials (if left in place) could be required to ensure pore pressures in the foundation 
were adequately controlled. The PTTAG would review a number of these construction mitigations as part 
of the final design process. The KNF would require RCR to implement one or more construction 
mitigation measures if needed to minimize foundation failure. 

4.6.2.2.2 Earthquake-Induced Liquefaction 
The risk of liquefaction of some or all of the tailings and the resulting impacts would be greatly reduced 
with paste tailings. While unamended, undrained paste tailings could be capable of liquefying during a 
seismic event (Knight-Piesold 1997), certain design features such as a compacted paste tailings outer shell 
and foundation underdrains would greatly reduce the risk of a catastrophic failure of the facility by 
providing a compacted resisting buttress and by lowering the phreatic surface within the paste. The 
Knight-Piesold stability analysis (1997) assumed a portion of the paste would liquefy and assessed the 
effects on the overall facility stability under this condition. Their analysis determined that a compacted 
paste tailings outer shell would provide sufficient strength to resist the loss in strength of the liquefied 
tailings, and the result would be minor deformation of the embankment. The paste would consolidate and 
gain strength over time, and unless the foundation drains became blocked and nonoperational, the phreatic 
surface would remain at a low level within the paste and would not make the paste susceptible to 
liquefaction. The USFS’s updated stability analysis for Alternative V is discussed in Section 4.6.2.3.2, 
Material Properties and Updated Seismic Conditions. 

4.6.2.2.3 Excessive Paste Moisture 
Surface Erosion. Because the paste facility would not be impounding free water, which could overtop 
and erode the embankment, the embankment may be susceptible to erosion from rain and snowmelt 
falling directly on the embankment face. Erosion would not present a catastrophic threat to the stability of 
the embankment rather it could present a chronic maintenance problem. In addition to erosion, shallow 
localized slumps on the embankment might occur which would allow opportunity for increased water 
infiltration and the development of chronic wet or saturated areas. These too could lead to localized 
slumps on the embankment face. Implementation of erosion and sediment control measures described in 
Section 2.3.1.12, Erosion and Sediment Control, and erosion monitoring described in Appendix K, would 
minimize surface erosion on the paste tailings facility. 

Paste Tailings Collapse. Preliminary laboratory testing (Golder 1996) suggests that the paste may exhibit 
behavior similar to liquefaction even without a triggering event like an earthquake. Under the rapid 
loading of additional paste over an area of previously placed paste tailings that are still saturated, pore 
pressures may increase enough to trigger weight-induced (static) liquefaction of the underlying tailings, 
resulting in deformation and slumping of the loaded area. If this occurred near the edge of the 
embankment slope, it could cause minor failure of the embankment face. Such deformation is generally a 
maintenance and operations issue, and is unlikely to present a threat of collapse of the entire embankment. 
This same effect could occur during use of heavy equipment on the surface of the paste tailings facility 
and could pose a threat during operations if the use of heavy equipment was integral to the construction 
process. The sequencing of paste deposition would need to be scheduled to allow adequate time for newly 
deposited paste to dewater and gain strength before placing another lift of paste over the top or operating 
heavy equipment. An operational monitoring program would be required as part of Alternative V to 
ensure the paste remained within design parameters and to prevent build-up of pore pressures within the 
paste. This monitoring requirement is described in Appendix K. 



Chapter 4 Geotechnical Engineering 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-30 

Seepage-Induced Piping. The cohesive nature and well-graded grain size distribution of paste along with 
minimal free water would be an effective deterrent to piping (i.e., internal erosion of soil in the 
embankment). Paste tailings are not generally susceptible to seepage-induced piping because of these 
characteristics. In addition, paste tailings are considered a nonsegregating material that inhibits the 
development of large particle pore spaces that allow the flushing out of smaller particles and ultimately 
the development of the piping condition. Seepage rates and hydraulic gradients in paste are also 
substantially lower than in slurry tailings, thus reducing the opportunity for the rapid movement of water 
through the tailings that induces development of piping. In the event of increases in free water in the paste 
facility and an increase in the elevation of the phreatic surface within the tailings mass, it is conceivable 
that conditions for piping could develop at exit points and boundaries of the phreatic surface along the 
embankment face. Proper design of underdrains would ensure the drains met design requirements for 
piping control and permeability. Implementation of the QA/QC Plan (see Appendix K) during 
construction would ensure proper drain place, and monitoring of paste tailings facility operations 
described in Appendix K would identify potential piping conditions allowing correction. In addition, paste 
production monitoring described in Appendix K would detect changes in physical characteristics, such as 
water content, that could lead to piping, allowing time for changes in paste production to avoid its 
occurrence. 

4.6.2.3 Stability Analysis 
4.6.2.3.1 Previous Analyses 
Three different analyses examining the stability of the Alternative V paste tailings facility were 
conducted: Golder (1996), Knight-Piesold (1997), and Klohn-Crippen (1998). The Knight-Piesold and 
Klohn-Crippen evaluations were the most detailed and came to similar conclusions that a seismically-
stable paste facility could be constructed at the Rock Creek site. Both analyses were based on a facility 
that was constructed either starting from the bottom and working upslope (Bottom-Up) or starting at the 
top and working downslope (Top-Down). 

The results from the Klohn-Crippen analysis (1998) indicated that both the Top-Down and Bottom-Up 
design options would be stable under normal operating conditions, as well as when subjected to the 
design earthquake provided underdrains were included in the design to maintain a low phreatic surface 
within the paste. The analysis was conducted by modeling the paste facility at the end of mine life. The 
stability analysis evaluated static conditions (no external forces other than gravity), seismically induced 
loading, and post-earthquake conditions where elevated pore pressures (from the movement of the paste 
mass by the earthquake forces) were assumed to be present within the paste. In the latter instance, there 
could be some temporary strength reduction of the paste due to elevated pore pressures. The analysis also 
assumed different amounts of water infiltration from rainfall. The analysis concluded that an increase in 
moisture content from rainfall infiltration could change the character and behavior of the paste tailings, 
and an increase in the elevation of the phreatic surface within the paste could lower the resistance to 
liquefaction in the event of an earthquake. Localized increases in moisture content due to production 
problems, prolonged rainfall, or snowmelt infiltration could create areas of softer paste, which could 
exhibit a reduction in strength, resulting in some degree of slope movement or shallow slumps in the 
tailings surface. This condition of elevated moisture in the paste could lead to slumping on slope faces 
and localized mud-like flows. Occurrences such as these would not jeopardize the overall stability of the 
paste facility, but could create ongoing maintenance and repair problems during operations and post-
closure. Only a substantial increase in moisture content throughout the paste tailings mass would 
potentially reduce the overall stability of the tailings facility. 

In the Klohn-Crippen analysis (1998), the FOS against slope movement for all paste tailings deposition 
options under static conditions ranged between 1.2 and 2.0. The FOS during the design seismic event 
ranged between 0.9 and 1.35. A FOS >1.0 implies a structure would resist failure from the applied forces. 
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The 0.9 value was for the Top-Down configuration without underdrains, which would not be the design of 
the paste tailings facility in Alternative V, and assumed 20 inches per year of water infiltration into the 
paste pile during operations. The results from the stability analysis for earthquake-induced loading 
conditions indicate that Bottom-Up construction would provide the most stable facility with a FOS = 
1.35. The FOS is enhanced for the Bottom-Up design, the KNF and DEQ preferred construction method, 
because of the requirement to compact the outer shell of paste tailings in order to complete the 
construction sequence (2001 FEIS, Figure 2-34). This compacted paste tailings shell would act as a 
buttress to the paste located on the interior of the facility. The combined Bottom-Up/Top-Down design 
would also benefit from this outer shell of compacted paste. 

The analysis conducted by Knight-Piesold (1997) assumed that portions of the paste would liquefy during 
a seismic event and evaluated the deformation of the paste embankment under these conditions. Only 
those portions of the paste that were fully saturated would be susceptible to seismically induced 
liquefaction. This included the bottom 20 feet of the tailings mass because underdrains would limit the 
phreatic surface build-up within the paste. The modeling indicated that failure from an earthquake would 
likely result in noncritical embankment deformation and slumping, but not collapse of the entire facility. 
This is due to the inherent strength of the paste, even in a liquefied state, and the unsaturated condition of 
the majority of the remaining paste. 

A stability analysis was also conducted by Golder (1996), which calculated a FOS of 1.1 under seismic 
conditions. There are slight differences in both the static and seismic factors of safety in the three reports, 
which can be attributed to different assumptions made by the individual investigators when performing 
the stability modeling. All three analyses predicted a stable embankment condition under static and 
seismic conditions, provided there was sufficient buttressing to the downstream slope and a means (e.g., 
underdrains) to control water build-up within the paste. 

During final design, as additional information regarding paste properties were confirmed, the stability 
estimate would be revised. The KNF and DEQ customarily would require a minimum static FOS of FOS 
≥1.5, and a minimum seismic FOS >1.0. In order to achieve this design standard, RCR may need to make 
design modifications. Common changes could include reducing the embankment slope angle or adding a 
strength-enhancing binder such as cement or fly ash to the paste. As described in Section 2.3.1.7, Tailings 
Deposition, the need for additives would be evaluated by the PTTAG based on geotechnical and 
geochemical data collected during final design (see the Geochemical Characterization and Monitoring 
Plan, Phase I Data Evaluation Plan, and the Paste Tailings Facility and Tailings Slurry Line Construction 
and Operations Monitoring Plan in Appendix K for more detail). Water buildup within the paste would be 
minimized by incorporating underdrains into the design to facilitate water removal, using surface 
management practices that minimize the amount of water pooling on the facility surface, and ensuring 
that paste tailings are within specific moisture content limits. Alternative V would include operations 
QA/QC plans for paste production, paste facility management, and in-situ monitoring that would ensure 
there was no buildup of a phreatic surface in the paste and that saturated conditions would not develop. 
These QA/QC plans are found in Appendix K. 

4.6.2.3.2 Material Properties and Updated Seismic Conditions 
Since the analyses by Golder (1996), Knight-Piesold (1997), and Klohn-Crippen (1998) were conducted, 
the estimated seismic conditions at the Rock Creek site have been updated, and the mining industry has 
gained more experience with paste production and construction. The analyses by the previous 
investigators relied on a small number of tailings samples taken from the Troy Mine. There were 
differences in sample preparation and laboratory testing between the investigations. While no additional 
laboratory testing has been done to date, future testing during final design would standardize the sampling 
and testing components, and confirm the material properties to be used in the final design process. A brief 
discussion of the material properties is provided in the following section. Further, new seismic data for 
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this region of the country have resulted in updated seismic probability maps for the Rock Creek site 
(USGS 2008). The new data were used in a revised seismic stability assessment described below. 

Material Properties. The data used in the analyses by Golder (1996), Knight-Piesold (1997), and Klohn-
Crippen (1998) were based on a small number of laboratory samples. The samples were collected from 
the Troy Mine paste tailings facility at different times and their preparation for lab testing varied between 
investigators. Permeability tests were performed by Golder and Knight-Piesold, and strength tests were 
performed by Golder, Knight-Piesold, and Klohn-Crippen. The lab data used in the stability analyses by 
Knight-Piesold and Klohn-Crippen generally agreed, as did the stability analyses themselves. The 
permeability data generated by Golder and Knight-Piesold showed more variability. The available 
laboratory data were compensated for in part by assuming conservative field conditions for the stability 
analyses. These conditions included elevated phreatic surfaces (due to surface water infiltration) and 
liquefaction of portions of the paste during a seismic event. 

Despite the differences in when and how representative samples were collected and which lab tests were 
performed, the test results used in the preliminary stability analyses fall within a reasonable range for 
paste material and are adequate to evaluate the stability of a paste facility for this SEIS. During final 
design, more comprehensive laboratory testing program and stability analyses would be required to refine 
the physical parameters of the paste that were used in these preliminary analyses, and to confirm the 
stability of the proposed design. 

Seismic Conditions. Both Knight-Piesold (1997) and Klohn-Crippen (1998) conducted slope stability 
analyses of a paste facility using the Top-Down and Bottom-Up configurations. Because the Golder 
analysis made no distinction in how the facility was constructed, the KNF and DEQ regard the Knight-
Piesold and Klohn-Crippen analyses as the best available information. For the seismic analyses, both 
investigations used a PGA of 0.16g. A PGA of 0.16g represents a horizontal force due to seismic shaking 
equivalent to 16% of the force of gravity and corresponds to the estimated force acting on the 
embankment at the Rock Creek location due to an earthquake. Gravity, or “g,” is the common 
measurement unit chosen for modelling earthquake forces. Since the 2001 FEIS, the USGS updated its 
seismic hazard maps for the northern Rocky Mountain Region and revised the estimate of PGAs for 
various seismic events. Based on updated maps, an estimated PGA for the Rock Creek site of 0.19g for 
the 2,500-year earthquake event (a 2% chance of occurrence in 50 years) was used in a revised seismic 
analysis (USFS 2014b). This is a greater PGA than what was used in the Knight-Piesold and Klohn-
Crippen analyses. 

The Forest Service revised seismic analysis evaluated the extent of embankment deformation that could 
be expected from an earthquake event of magnitude M=7 using the Makdisi-Seed procedure (Makdisi and 
Seed 1977). This is the same approach used in the Knight-Piesold analysis, and is a commonly accepted 
evaluation technique that assesses the amount of post-earthquake deformation that may take place. This 
approach assumes some amount of “failure” of the embankment will take place, and examines the 
potential effects from this condition.  

Both the Knight-Piesold and Forest Service analyses used the same paste strength parameters and 
modelled the embankment at the end of operations. The principal difference in modelling approaches was 
that the Forest Service analysis used the updated PGA of 0.19g compared to a PGA of 0.16g used in the 
Knight Piesold analysis. The analysis used the same earthquake event that was used in previous analyses 
and updated the seismic response with more recent USGS data as provided in the 2008 USGS hazard 
maps. Only the Bottom–Up configuration was evaluated as this is the preferred construction option for 
Alternative V. The Forest Service analysis estimated embankment deformation from a magnitude 7 
earthquake of 36 to 69 inches. The Knight-Piesold analysis estimated embankment deformation of 3 to 8 
inches. With the Forest Service’s estimated amount of movement, cracks in the embankment would 
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develop and there would likely be some slumping along the embankment face and within the interior of 
the facility. Because the facility would not be water impounding, there would be no risk of overtopping or 
of a flood wave evacuating the facility. While the paste tailings outer shell of the facility would be 
compacted during construction and would provide a buttress to the noncompacted paste located within the 
interior of the facility, the outer shell would likely exhibit slumping and cracking and would need to be 
repaired to ensure long-term stability. Use of the facility may be resumed for paste placement, depending 
on the nature and extent of the embankment deformation. 

Critical facility components, such as the compacted paste tailings outer shell, underdrains, and paste 
physical properties influence the overall stability and would impact the degree of deformation during a 
seismic event. The embankment profile modelled in the updated Forest Service seismic analysis 
represents one set of material parameters and site specific conditions available at this point in the design 
process. The paste facility design would undergo additional stability modelling as more information was 
gathered. Data on paste parameters would be especially relevant to the updated stability modelling. 
Ultimately, the final design process would include an updated stability and deformation analysis using 
any new available information (e.g., paste laboratory tests, seismic conditions), and an independent 
review of the design and design methodology by the PTTAG. The design, construction, operations, and 
closure would conform to the requirements of the MMRA for tailings storage facilities (82-4-301 et seq. 
MCA; specifically 82-4-375 through 82-4-381, MCA). These requirements include an analysis showing 
that the seismic response of the tailings storage facility would not result in the uncontrolled release of 
impounded materials or other undesirable consequences when subject to the ground motion associated 
with the 1-in-10,000-year event, or the maximum credible earthquake, whichever is larger. Ongoing 
stability evaluations during various stages of project development are a common practice, and the 
Agencies would follow a similar design evaluation process. Additionally, RCR would retain an 
independent third-party technical advisor to assist the Agencies with QA/QC of the paste tailings facility. 

4.6.2.3.3 Vibrations from Rail Lines 
Montana Rail Link, Inc. owns and operates a rail line between Sandpoint, Idaho and Billings, Montana, 
southwest of the paste tailings facility site (Figure 2-7). During public comment on the Draft SEIS, 
concern about the effect of induced vibrations from 22 to 24 daily trains might have on tailings 
impoundment stability was raised. The potential effects on the paste tailings facility from passing trains 
were not specifically addressed in the 2001 FEIS for three reasons: 1) the effects of such vibrations are 
typically so small compared with the design event (maximum credible earthquake or the 1-in-10,000-year 
event) that they are not considered in slope stability assessments, 2) the issue was not raised as an issue 
during initial scoping, and 3) train vibrations were not identified as a specific failure mode during the 
Failure Modes Effects Analysis (FMEA) risk assessment (Appendix P of the 2001 FEIS). The FMEA did 
consider a variety of failure modes that might cause deformation or failure of the paste tailings facility 
including seismic shaking and recommended appropriate mitigation that would apply regardless of the 
failure mode or cause, including train vibrations. 

To provide some context for the possible effects of train traffic on the paste tailings facility stability, the 
KNF reviewed the analysis in Appendix F of the Draft SEIS for the Tongue River Railroad Company, 
Inc., Construction and Operation of the Western Alignment (Womack and Associates, Inc. 2004). The 
investigation included measured PGA 25 feet from a BNSF rail line near Miles City, Montana. The 
measured PGA was 0.02g, well below the PGA of 0.19g of the design earthquake discussed in the section 
above. The paste tailings facility would be 1,100 to 5,000 feet from the rail line (Figure 2-7) and the PGA 
of passing trains would be less at the paste tailings facility than at 25 feet. Regarding train-induced ground 
vibrations, the Womack report states “…the effects of such vibrations are so small that it is not standard 
practice in the geotechnical engineering profession to consider vibrations generated by rail and highway 
traffic in slope stability assessments of this type.” Any new laboratory data and stability analyses would 
be reviewed by the PTTAG during the final design process. It would be during the final design process 
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that the potential effects from passing trains would be considered. Further, Appendix K also discusses 
requirements for monitoring, additional testing, and analysis of the paste tailings facility stability. The 
PTTAG design oversight and the geotechnical monitoring and testing requirements would provide the 
means to fully investigate and evaluate the potential impacts on the paste tailings facility from passing 
trains, if such impacts were an issue for facility stability. 

4.6.2.4 Risk Analysis 
A risk assessment was conducted for Alternative V (Klohn-Crippen 1998) using FMEA protocol, a 
quantitative process that is intended to identify and characterize risks associated with the design and 
performance of engineered systems. The risk assessment is provided on page 4-39 and Appendix P of the 
2001 FEIS. 

4.6.3 Alternatives III and IV 
During the analysis of these alternatives, KNF and DEQ concerns focused on the peak shear strengths of 
the clay foundation soils, the assumed densities of the in-place tailings, and the appropriate seismic 
evaluation criteria to be used. In response to KNF and DEQ concerns, RCR developed an alternative 
design for the tailings facility that included a combination upstream and centerline approach known as a 
“modified centerline” method. This modification in tailings facility design was a principal change 
incorporated into Alternatives III and IV. Centerline construction would be used for the first 7 years; the 
upstream method would be used after Year 7. Paste tailings collapse is not an applicable failure 
mechanism for Alternative II, III, or IV. The risk of and mitigation for surface erosion in Alternative II, 
III, or IV would be similar to Alternative V. Other failure mechanisms potentially applicable to 
Alternatives III and IV are described below. 

Foundation Failure. The potential for foundation failure would be the same as Alternative V. 

Seepage-Induced Piping. Due to greater seepage rates, seepage-induced piping would be more likely for 
Alternatives III and IV than Alternative V. The risk of piping for Alternatives III and IV is described on 
page 4-36 of the 2001 FEIS. 

Overtopping. Overtopping would be more likely for Alternatives III and IV than Alternative V. The risk of 
overtopping for Alternatives III and IV is described on page 4-36 of the 2001 FEIS. 

Earthquake-Induced Liquefaction. While the modified centerline method of construction for 
Alternatives III and IV would be typically less susceptible to earthquake-induced liquefaction than 
upstream construction for Alternative II, it would be substantially more susceptible than Alternative V. A 
compromised embankment crest in Alternatives III and IV could lead to overtopping and the evacuation 
of the water pool. The water pool, if evacuated, would contain process water and suspended tailings and 
would travel farther than deformed tailings in Alternative V. The extent of travel and a determination of 
whether use of the facility could be resumed for tailings placement would depend on the nature and extent 
of the embankment erosion. Alternatives III and IV would contain additional requirements to mitigate 
against potential slope failure under seismic loading as described on page 4-36 of the 2001 FEIS. 

4.6.4 Alternative II 
Alternative II would involve an upstream tailings facility as proposed by RCR and described in the 2001 
FEIS. This alternative addresses the four potential failure mechanisms as follows. 

Foundation Failure. Unlike Alternative V, Alternative II proposed to use a slow rate of loading and 
“wick drains” to enhance water drainage in the clay instead of direct mitigation by removal of the clay 
foundation material as proposed under Alternative V. 
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Seepage-Induced Piping. The potential for seepage-induced piping would be similar to Alternatives III 
and IV. The risk of piping for Alternative II is described on page 4-35 of the 2001 FEIS. 

Overtopping. The potential for overtopping would be similar to Alternatives III and IV and is described 
on page 4-35 of the 2001 FEIS. 

Earthquake-Induced Liquefaction. The potential for earthquake-induced liquefaction for Alternative II 
would be greater than for Alternative V. The potential for earthquake-induced liquefaction of tailings 
under Alternative II is described on page 4-35 of the 2001 FEIS. 

4.6.5 Alternative I 
In Alternative I, no tailings facility would be built. The risk of a tailings facility failure and associated 
impacts would not exist. 

4.6.6 Effectiveness of Agencies’ Proposed Mitigation 
In Alternatives III and IV, use of the “modified centerline” construction method and removal of soft clay 
deposits beneath the tailings facility would improve stability of the tailings facility. Sufficient design and 
construction information was not available in Alternatives III and IV to adequately demonstrate stability 
in the event of an earthquake. Clay material excavated at the location of the proposed tailings facility 
embankment used to seal (line) areas of the tailings facility footprint that would be underlain by materials 
of higher permeability would be effective in reducing the amount of seepage reaching groundwater. 

The use of paste tailings in Alternative V would be highly effective in reducing tailings seepage reaching 
groundwater and in increasing tailings facility stability. Paste tailings, coupled with the proposed 
underdrain system, would be effective in maximizing the amount of seepage intercepted beneath the paste 
tailings facility. Alternative V would effectively reduce the risk for a catastrophic failure of the paste 
tailings facility due to overtopping of the dam. 

The Agencies have developed strict design, oversight, inspection, and reporting requirements for the 
construction and management of the paste tailings facility. As part of this oversight, a PTTAG would be 
formed to provide design review oversight. The PTTAG would include experts in paste and geotechnical 
engineering. In addition to the PTTAG, whose principal duties would be limited to design review, the 
KNF may also require RCR to fund the services of a third-party consultant tailings expert if the KNF 
determines that additional technical expertise or assistance was required. Involving independent experts 
and third parties experienced in paste and geotechnical engineering is an effective mitigation for ensuring 
the paste tailings facility is designed and operated as intended by creating a forum for technical discussion 
and debate. 

4.6.7 Regulatory Compliance 
The 2015 KFP does not have specific goals, objectives, standards, or guidelines for tailings facility 
stability. 
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4.7 Water Quantity and Quality 

4.7.1 Introduction 
This section updates the Environmental Consequences section for water quality and water quantity and 
includes Analysis Methods, Effectiveness of Mitigation, and Regulatory Compliance subsections not 
previously included in the 2001 FEIS. The Environmental Consequences – Water Quantity and Water 
Quality section has been restructured from that presented in the 2001 FEIS to facilitate understanding of 
interrelated water quality and hydrologic concepts. 

The Environmental Consequences section for groundwater was updated to include new information since 
the 2001 FEIS was issued. RCR developed a numerical groundwater model, discussed in Section 3.7.3, 
Groundwater Hydrology, to evaluate the groundwater hydrology of the mine area. As a result, the 
groundwater quantity sections were revised to reflect a revised conceptual model and revised estimates of 
potential impacts on the groundwater contribution to streams. The estimated mine inflows were updated 
to reflect the current model analyses. Baseline information was also updated to include available spring 
flow data. 

The Environmental Consequences section for surface water was updated to include a discussion of effects 
on streams and lakes in the CMW based on the results of the numerical model, including the 2D 
simulation. In addition, the section was updated to incorporate a revised water balance for Alternative V 
(Table 2-5), an updated plan for sediment mitigation, and a discussion of effects on stream temperature. 
Also, using more recently collected water quality data, new analyses of effects on water quality were 
completed for the evaluation adit that are discussed in this section. The analysis of effects on groundwater 
quality due to seepage from the tailings facility was updated based on a revised conceptual model of how 
infiltration into the paste tailings and seepage from the paste tailings would occur. The Rock Creek Paste 
Tailings Seepage Model also accounted for potential chemical attenuation of selected metals in 
unsaturated sediments beneath the tailings facility. A range of possible seepage rates and water quality 
assumptions was used to evaluate effects on groundwater quality from the paste tailings facility. Recently 
collected precipitation and water quality data were used in the updated analysis. A revised tailings 
reclamation schedule also was a factor in the updated analysis. 

The analysis of effects is organized by mining phase, specifically Phase I (Evaluation) and Phase II 
(Construction, Operation/Production, and Closure), which includes reclamation and post-closure, and 
facility (e.g., mine area and tailings facility). Predicted effects on surface water and groundwater quantity 
and quality are discussed below within this framework. Groundwater quantity sections are presented first, 
followed by surface water quantity, groundwater quality, and surface water quality sections. 

4.7.2 Analysis Methods 

4.7.2.1 Baseline Data Adequacy 
The information collected and the analysis methods described in this section were adequate to evaluate 
and disclose reasonably foreseeable significant adverse effects on surface water and groundwater 
resources in the study area and to make a reasoned choice among alternatives. As discussed in Section 
4.7.2.3.2, Model Uncertainty, the groundwater model preparation and calibration included the following 
data: USGS mapped locations that show where intermittent creeks become perennial; a baseflow estimate 
from measured flow at the mouth of each major drainage; the site geology, including location of major 
faults; approximate minimum depth to water measured in several exploration boreholes; adit inflow 
measurements, hydraulic conductivity values, and pressure measurements from within the Montanore 
Project’s Libby Adit; and precipitation records for the study area. 
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After considering the adequacy of the existing baseline information to meet NEPA requirements in 
evaluating reasonably foreseeable significant adverse effects, the KNF concludes that sufficient data are 
available to make a reasoned choice among alternatives and to evaluate the reasonably foreseeable 
significant adverse effects on surface water and groundwater. The KNF also concludes that additional 
information is not essential to a reasoned choice among alternatives and is not necessary to evaluate the 
reasonably foreseeable significant adverse effects on surface water and groundwater for the following 
reasons: 

1. The KNF and DEQ developed mitigation to protect surface water and groundwater and related 
resources (aquatic resources) and address the uncertainty in the 3D groundwater model 
predictions because of incomplete or unavailable information. More information would not 
change the mitigation measures that would be implemented to minimize impacts. The mitigation 
includes maintaining a mining buffer (no mining zone) 1,000 feet around Cliff Lake and the north 
and south ore outcrops; a 100-foot buffer on either side of the Copper Lake Fault, Moran Fault, 
and other faults intersecting the ore zone; and a 450-foot vertical buffer between the mine 
workings and the surface. Additional groundwater information is not needed to know that such 
mitigations would reduce effects on groundwater and effects on stream flows overlying the mine 
void nor would additional information change the type of mitigation. The analysis provided by 
the 3D groundwater model, along with the required mitigation measures, provided the basis for a 
reasoned choice among alternatives and for evaluating the reasonably foreseeable significant 
adverse effects on surface water and groundwater. 

2. The Forest Service’s locatable mineral regulations require operators to comply with applicable 
federal and state water quality standards, including Clean Water Act regulations (36 CFR 
228.8(b)). Forest Service mineral regulation 36 CFR 228.8(h) states that “certification or other 
approval issued by state agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as compliance with similar or parallel 
requirements of these regulations.” DEQ is responsible for ensuring all mine operations comply 
with the Montana Water Quality Act and its implementing rules. DEQ could only issue a Hard 
Rock Operating Permit for the Rock Creek Project if it determined water quality, including flow, 
changes were nonsignificant, unless RCR obtained an authorization to degrade. The KNF will 
rely on DEQ regarding compliance with the Clean Water Act and the Montana Water Quality Act 
and would not allow RCR to proceed with mining until DEQ issued a Hard Rock Operating 
Permit and a 401 certification for any discharges, unless it waives such certification. 

3. Additional subsurface geologic and hydrologic data would be collected during the completion of 
the evaluation adit with its associated underground drilling. Although the current 3D groundwater 
model has been developed and run using the best available information, the 3D model would be 
refined and rerun after data that can only be obtained underground during the Evaluation Phase 
were incorporated into the model. Following additional data collection and modeling, the 
predicted impacts on surface water and groundwater resources in the study area, including 
effectiveness of mitigation measures, would be refined and the model uncertainty would decrease. 
The additional data would be used to assess if substantial changes that are relevant to 
environmental concerns are necessary. The KNF would conduct additional NEPA analysis if data 
collected during Phase I required substantial changes that are relevant to environmental concerns 
or constituted significant new circumstances or information relevant to environmental concerns 
and bearing on the proposed action, as required by 40 CFR 1502.9(c)(1). 

4. The KNF would use adaptive mitigation to modify the mitigation plans, if necessary, to 
incorporate the revised model results. 
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5. The location and distribution of mineable mineral resources would be the same in all mine 
alternatives. Consequently, the mine void, the pumping necessary to dewater the mine void, and 
the effect on baseflow of streams in the area would be relatively similar in all mine alternatives. 
These effects on groundwater and surface water were estimated using a 3D groundwater model 
widely accepted in the scientific community. 

4.7.2.2 Additional Water Resources Data Collection 
4.7.2.2.1 Phase I, Phase II, and Post-Mining Data Collection 
Surface water and groundwater monitoring data would continue to be collected prior to the initiation of 
evaluation adit dewatering in the area near the evaluation portal pad and in the area near the infiltration 
ponds where surface water or groundwater may be affected by Phase I construction and operations. Water 
resources monitoring for the upgrade work on NFS road #150 and NFS road #2741 to be completed by 
RCR is described in MPDES permit MT0031763. The Phase II preconstruction water resources 
monitoring would begin during Phase I and would occur for several years prior to the initiation of Phase 
II construction in the watersheds where surface water or groundwater may be affected by Phase II 
construction and operations. The objectives of the monitoring are to supplement the original data 
collection and provide long-term monitoring for the project; refine and validate models used to predict 
environmental impacts; collect sufficient data to quantify any measurable environmental impacts 
accompanying construction, operation, or reclamation of the project; and provide information to 
determine required mitigation measures, if needed, to correct any impacts encountered and ensure 
compliance with applicable regulatory requirements. Water resource monitoring would continue through 
the life of the project as well as after reclamation for a period to be specified by the KNF and DEQ. 

4.7.2.2.2 Mine Area Information 
Underground mine development occurs in rock formations that are hundreds to thousands of feet in the 
subsurface, hidden from view and inaccessible other than through mine development or extensive 
drillholes. This inaccessibility limits the amount of data initially available and means there is a degree of 
uncertainty inherent in evaluating the specific environmental impacts related to surface water and 
groundwater prior to actual mine development. While models and estimates have been developed based 
on the best available information, actual knowledge of underground conditions may not be known or 
knowable until underground operations were underway. 

Some of the specific additional geologic and hydrologic characteristics of the ore body that would be 
available and gathered in the future as underground operations were underway include information such 
as the underground location and attributes of geologic structures and discontinuities; the location, 
orientation, and density of faults and fractures; the nature of hydraulic conductivity and storativity of 
faults, fractures, and unfractured rock; and the specific groundwater potentiometric surface overlying the 
ore body. Much of this information would be collected and evaluated through underground drilling 
operations that would be conducted in advance of the underground mining (see Appendix K). The 
hydrologic data collected during Phase I would be used to reduce the uncertainty in the model predictions 
for Phase II, to evaluate various mitigation options for minimizing mine inflow and designing mine 
closure options, and to confirm the impacts analysis conducted in this SEIS. 

Additional information regarding the hydrologic characteristics of the streams, seeps, and springs above 
the mine would also be gathered in the future. These include the locations where subsurface bedrock 
groundwater overlying the study area discharges surface water (if possible), the relationship between the 
rate of bedrock groundwater discharged to surface water and the rate of total surface flow, and the nature 
and timing of when bedrock groundwater overlying the mine area discharging to surface water is the 
dominant component of streamflow. The additional information may not be obtainable by direct 
observation or measurement, but by model simulation when sufficient hydrologic data have been 
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collected from the study area. Some additional information, such as the relationship between the rate of 
bedrock groundwater discharged to surface water and the rate of total streamflow, could only be obtained 
with decades of data collection, and the overall cost would be exorbitant. The additional mine area 
information is not essential to a reasoned choice among alternatives and is not necessary to evaluate the 
reasonably foreseeable significant adverse effects on groundwater and surface water; therefore, the 
requirements of 40 CFR 1502.22(b) have been met. 

4.7.2.2.3 Paste Tailings Facility Area Information 
As described in Section 4.6, Geotechnical Engineering and Section 3.7, Water Quantity and Quality, 
considerable geologic and hydrologic information has been collected as part of the baseline data for the 
paste tailings facility areas. RCR would submit detailed mine plans for the KNF’s and DEQ’s approval at 
the completion of Phase I before beginning Phase II. Appendix K describes data that would be collected 
during Phase I monitoring and as part of a final design prior to Phase II construction. RCR would be 
required to collect geochemical data from the evaluation adit and produce representative tailings from 
evaluation adit ore that would undergo static and field kinetic testing (barrel tests). Additive testing would 
be developed with recommendations from the PTTAG. To assess the inflow, outflow, and general water or 
wastewater chemistry associated with the underground mine, water treatment facility, and paste tailings 
facility, a detailed analysis of water and wastewater chemistry, based on monitoring data specified in 
Appendix K, and a facility water balance would be maintained. Specific paste tailings facility monitoring 
requirements would be finalized in a geotechnical monitoring plan developed during the final design 
process for the paste tailings facility that would incorporate many, if not all, of the monitoring elements 
listed in Table K-11 in Appendix K. The PTTAG would provide an assessment of the final design, provide 
independent interpretation and analysis of existing and new laboratory test results and assumptions used 
in the design, provide objective QA/QC oversight on the final design and its components, and make 
recommendations for changes to the final design as appropriate. 

As explained in Section 4.7.2.1, Baseline Data Adequacy, additional paste tailings facility area 
information is not essential to a reasoned choice among alternatives and is not necessary to evaluate the 
reasonably foreseeable significant adverse effects on groundwater and surface water; therefore, the 
requirements of 40 CFR 1502.22(b) have been met. 

4.7.2.3 Groundwater Quantity 
As discussed in Section 3.7.3, Groundwater Hydrology, Hydrometrics prepared a 3D numerical 
groundwater model of the Rock Creek mine area (Hydrometrics 2014c). The 3D model was used to 
estimate groundwater inflow to the mine and adits, predict where and to what degree groundwater 
drawdown from mine and adit dewatering would occur, and estimate changes in baseflow for drainages 
within the study area. The 3D model was configured to simulate the location of the mine void and adits 
proposed in Alternative V. The 3D model was developed using a software package called FEFLOW, 
which is capable of simulating flow through variably saturated media. A detailed description of the model 
and the modeling process is provided in Hydrometrics (2014c). To provide a more detailed simulation of 
the relationship between Cliff Lake and the regional potentiometric surface, Hydrometrics also prepared a 
vertical 2D model of the area around the lake. The 2D model used the 3D model as its basis and is 
discussed in Section 3.7.3, Groundwater Hydrology. AquaResource, a firm that specializes in 
groundwater modeling, assisted the KNF in reviewing the Hydrometrics model. The EPA also participated 
in the model review. AquaResource and EPA reviews are discussed in the following section on model 
uncertainty. 

The model results are the best available estimates of impacts that can be obtained using currently 
available data. The analysis of impacts on groundwater in this SEIS, therefore, is based on the model 
results and includes a discussion in the following paragraphs about the uncertainty associated with the 3D 
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model predictions. Appendix K discusses the hydrologic data that would be collected during Phase I 
Evaluation to refine the existing numerical model and reduce the uncertainty of the predictions. 

The 3D model report includes a discussion of the model’s sensitivity to a range of hydrologic 
characteristics, including varying the bulk hydraulic conductivity between 10-6 and 10-9 cm/sec 
(Hydrometrics 2014c). The 10-6 scenario produced results that are within range constraints established in 
the conceptual model. The 10-9 scenario resulted in a water table that is unrealistically high and is 
inconsistent with field data. Both the bulk permeability of the bedrock and the water table elevations 
would be better defined through additional testing during the Phase I evaluation adit development, which 
would determine which permeability range was most representative (Hydrometrics 2014c). A range of 
fault configurations and permeabilities were also simulated, providing a range of results. Hydrometrics 
(2014c) concluded that the overall differences between the various fault scenarios were minor. 

The model domains of the 3D models for the proposed Montanore and Rock Creek projects overlapped 
and they each used the same software package. The modeling of the two projects was performed 
independently and used different approaches for their respective simulations. The model predictions are 
similar with respect to the magnitude of the predicted mine inflows and changes in baseflow due to mine 
dewatering. Table 4-7 provides a comparison of predicted premining baseflow for specific locations along 
two stream reaches where the two models overlap. The models of the two mine areas only simulated 
impacts on bedrock groundwater from mine dewatering. As described in Section 3.7.4.1, Relationship of 
Surface Water and Groundwater, and specifically Chart 3-19, the model-predicted changes to baseflow 
from each mine only refer to the bedrock component of baseflow due to the effects of dewatering each 
respective mine. Throughout the remainder of Chapter 4, the term “baseflow” only refers to the bedrock 
component of baseflow in streams. 

The differences in the predicted premining baseflows between the two models are greater in the upper 
watersheds with limited or no streamflow measurements for calibration. The Rock Creek model predicted 
greater premining baseflow in upper East Fork Rock Creek and less premining baseflow in upper East 
Fork Bull River than the Montanore model. The differences are likely the result of how recharge from 
precipitation was distributed at the higher elevations in each of the models. This comparison points out 
the difficulty in modeling premining baseflows in the upper watersheds without streamflow 
measurements for calibration. The following paragraphs provide a more detailed discussion of changes in 
baseflow and model uncertainty. 

Table 4-7. Comparison of Model-Predicted Premining Baseflows – Rock Creek and Montanore 
Models. 

Drainage and Location  
(Figure 4-4) 

Model-Predicted Rock Creek 
Premining Baseflow (cfs) 

Model-Predicted Montanore 
Premining Baseflow (cfs) 

Rock Creek 
East Fork Rock Creek (at CMW 
boundary) 

0.7 0.3 

Rock Creek (above confluence with 
Clark Fork River)  

7.8 7.7 

East Fork Bull River 
East Fork Bull River (within CMW 
boundary) 

1.4 4.4 

East Fork Bull River (above 
confluence with Bull River) 

10.4 11.3 

Source: Hydrometrics (2014c) and Geomatrix (2011). 
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4.7.2.3.1 Changes in Baseflow 
The effects of groundwater drawdown due to dewatering of the mine and adits discussed in this section 
are best expressed by estimating changes to baseflow. As part of the 3D model calibration process, the 
model-predicted baseflow at the mouth of each stream was compared with the baseflow estimated from 
measured flow at the same locations (Figure 4-3). Table 4-8 and Table 4-9, as well as Table 4-1 in the 
Hydrometrics model report (2014c), provide a comparison of estimated stream baseflow and model-
predicted baseflow values at selected locations. Flow measurements, some of which were made 
subsequent to completion of the 3D model, in the East Fork Rock Creek above Rock Lake and East Fork 
Bull River above St. Paul Lake suggest that baseflow in these reaches is maintained by bedrock 
groundwater. It has not been determined whether there is discharge to the creeks from deeper bedrock 
fractures in other CMW drainages, including South Basin Creek, North Basin Creek, Chicago Creek, and 
Copper Gulch. The model results are based on the assumption that the predicted baseflow is 
representative of a typical precipitation year. The annual variability in baseflow in the upper watersheds is 
unknown. 

The 3D model report provides several tables of predicted changes in baseflow for different mining 
periods or phases for specific locations along each of the potentially affected drainages (Hydrometrics 
2014c). In this SEIS, the predicted baseflow and mine effects are reported at three locations: in Rock 
Creek above the confluence of the Clark Fork River, Bull River above the confluence of the Clark Fork 
River, and East Fork Bull River above the confluence with the Bull River (Figure 4-4). The modeling 
analysis cannot be used to quantify changes in baseflow in the upper watersheds because a number of 
model input parameters are not well defined and because pre-mining flow measurements in the upper 
watersheds were not available for model calibration; therefore, although the model report provided 
predicted baseflow and mine effects at other locations, they were not used quantitatively in the SEIS. The 
rationale for the qualitative analysis of effects in the upper watersheds is described in a memorandum 
available in the Rock Creek Project record (KNF 2014a). Hydrometrics reported that the model indicated 
that changes in streamflow may be more significant in the small headwater drainages adjacent to the mine 
site. The actual impacts would depend on the extent to which these reaches are supported by groundwater 
flow from the deeper bedrock system (Hydrometrics 2014c). 

The numerical model report provided premining baseflow and predicted baseflow changes in cfs, which is 
the accepted unit for reporting streamflow. For comparison, 1 cfs = 448.8 gpm. Flow reported to the 
nearest 0.1 cfs is equivalent to about 45 gpm. Streamflow variability and measurability are discussed in 
Section 4.7.3.2, Surface Water Quantity. 

4.7.2.3.2 Model Uncertainty 
The 3D model report discusses overall uncertainty of the model results. There is uncertainty associated 
with the hydraulic properties of the bedrock and faults that translates to uncertainty in various predictions, 
including impacts on water resources and mine recovery rates. The model results provide a potential 
range of stream baseflow impacts, which are the best available estimates of impacts that can be obtained 
using currently available data. The 3D groundwater flow model would be refined and rerun after data 
from Phase I Evaluation were incorporated into the model (see Appendix K). Following additional data 
collection and modeling, the predicted impacts on surface water resources in the study area, including 
simulation of mitigation measures, may change and the model uncertainty would decrease. 

The KNF retained AquaResource (an internationally known consulting company specializing in 
groundwater modeling) to complete an independent evaluation of the Rock Creek Project 3D model. In its 
comments on the 3D model report, AquaResource (2014) indicated the numerical modeling tools 
developed and used by Hydrometrics were widely accepted in the scientific community and appropriately 
represented the conceptual understanding of the mine area hydrology. AquaResources found the 
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evaluation to be thorough and that the numerical model appropriately evaluated impacts throughout the 
groundwater flow system, the effect on surface water features, and the effectiveness of potential 
mitigation measures. The AquaResource review also included the following points in the discussion of 
various model uncertainties: 

• AquaResource stated: “… it is our opinion that the modelling analysis developed for the 
proposed Rock Creek Mine is reasonable and appropriate for the purpose of evaluating the 
realistic range of impacts that can be expected for the mine, given the current understanding 
of site conditions.” 

• “It is expected that future field work will include collection of appropriate data to refine the 
understanding of existing field conditions and lead to more reliable predictions in the future.” 

• With respect to the simulation of mitigation scenarios, AquaResource stated: “The report does 
not provide an uncertainty analysis for mitigation scenarios, including those representing set-
backs/grouting to mitigate interaction with faults or plugging designed to return the 
[hydrologic] system to pre-development distributions of flows through the area. An 
uncertainty analysis is not required at this point; however, it is expected that by the time such 
measures would be required, additional data would be in place to refine and better constrain 
the analysis, such that appropriate mitigation measures can be designed.” 
 

The EPA reviewed the model report and participated in several meetings and conference calls with the 
KNF and Hydrometrics during model development. The EPA provided comments on the model report 
(Pierce, pers. comm. 2014). The EPA also included recommendations for data collection and project 
mitigation and management measures that the KNF incorporated into Appendix K. 

To avoid confusion, this SEIS uses the activity years reported in the 3D model report and Chapter 2 
(Table 2-2). The 3D model report assigns predictions to the nearest year, such as Year 70. There is 
uncertainty as to the actual year any specific event would occur, particularly for events that occur beyond 
the end of mining. 

Because sufficient streamflow measurements are not currently available to estimate baseflow from the 
uppermost watersheds, the actual model values for predicted changes in the upper watersheds are not 
reported in this SEIS. The model provides reasonable estimates for these values, which provides an 
understanding of how dewatering could affect the upper watersheds. The model preparation and 
calibration included the following data: USGS mapped locations that show where intermittent creeks 
become perennial; a baseflow estimate from measured flow at the mouth of each major drainage; the site 
geology, including location of major faults; approximate minimum depth to water measured in several 
exploration boreholes; adit inflow measurements from the Libby Adit; hydraulic conductivity values from 
the Libby Adit testing; pressure measurements made from within the Libby Adit; and precipitation 
records for the site. Considerable effort was made constructing the 3D model and calibrating to known 
hydrologic conditions. The model provides an effective tool for simulating current conditions and for 
predicting possible changes in the hydrology due to mine dewatering. The most important result of the 
simulation is the estimation of mine and adit inflow. These values drive many aspects of the water balance 
and play a major role in establishing the extent of drawdown due to dewatering. 

The modelers used data collected from the 14,000-foot-long Libby Adit, including a long history of adit 
inflow measurements and hydraulic conductivity values from testing. The model-predicted mine and adit 
inflows for the Rock Creek Project are similar to those predicted by two other numerical models for the 
Montanore Project (a 2D model (ERO 2009) and a 3D model (Geomatrix 2011)). The predicted inflows 
and extent of drawdown are based on the best available science. With additional site-specific data from 
the Evaluation Phase, the model would be refined. Unless the revised model predicted substantially 
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different mine inflows than predicted by the current model, the overall impacts on stream baseflow would 
unlikely be substantially different than what has been predicted by the current model. It is possible that a 
revised model may distribute the baseflow reductions differently, but the overall magnitude of the impacts 
would likely be similar, assuming the mine inflows remained about the same. In addition to model 
uncertainty, there is the issue of measurability. The 3D model-predicted baseflow changes at various 
locations along streams draining the mine area, but the model does not consider what is possible to detect 
or measure. Other factors should be considered when reviewing and interpreting predicted baseflow. For 
example, baseflow at any one location along a stream may not be easily defined within the range of the 
model-predicted changes. In other words, the predicted changes in baseflow may be small compared with 
the natural variability in stream baseflow, which may make it difficult to identify baseflow reduction due 
to mine dewatering. Impacts from dewatering the mine and adits may be expressed in other ways, such as 
a change in the elevation at which streams have perennial flow. Mine dewatering (and resultant 
groundwater drawdown) may result in perennial flow beginning at a lower elevation in the affected 
drainages. Section 4.7.3.2.2, Mine Inflows – Effects on Streamflows discusses streamflow variability and 
measurability. 

4.7.2.4 Surface Water Quantity 
Streamflow changes may occur due to mine and adit dewatering, interception of precipitation at mine 
facilities, use of stormwater runoff collected from the mine facilities, discharges from the wastewater 
treatment plant, vegetation clearing, potable water use, and the possible use of a makeup well as an 
additional water supply at the mill or and possible use of pumpback wells at the tailings facility. These 
changes could additively increase or decrease streamflow in the study area. Effects on streamflow due to 
dewatering of the mine and due to vegetation clearing were analyzed quantitatively; other effects on 
streamflow were evaluated qualitatively. To determine changes in streamflow that may occur during 
Phases I and II and post-mining, the capture, use, and discharges of water within each affected watershed 
for each mine alternative were evaluated. In addition, because the mine would intercept groundwater that 
may be a source of water to springs, lakes, and streams, the effects on surface water from underground 
mining also were evaluated. 

The 3D model used the facility, mine, and adit configuration for Alternative V in the analysis of adit and 
mine inflows on baseflow, the groundwater component of streamflow. The relationship between baseflow 
and streamflow is discussed in Section 3.7.4.1, Relationship of Surface Water and Groundwater. The 3D 
model did not consider changes in baseflow due to the effects of mining and the mine facilities other than 
adit and mine inflows. The 3D model results provided baseflow impacts for a range of bedrock bulk 
permeabilities (10-6 to 10-9 cm/sec) and are the best currently available estimates of impacts that can be 
obtained from currently available data. The analysis of impacts on surface water is, therefore, based on 
the baseflow impact estimated from the 3D model results. The effects due to mine and adit inflows on 
baseflows for Alternatives II, III, and IV have not been quantified, but would be similar to the effects 
described for Alternative V. Effects of discharges from the wastewater treatment plant to the Clark Fork 
River, runoff collected during operations for use at the mill site and tailings facility (water that would not 
flow to nearby streams), and effects on peak flows due to the project were quantified. Other effects were 
not quantified and are discussed qualitatively. 

Uncertainties associated with the 3D model predictions are discussed in Section 4.7.2.3, Groundwater 
Quantity. Appendix K discusses the hydrologic data that would be collected during Phase I 
implementation. As discussed in Section 4.7.3.1, Groundwater Quantity, the model would be refined and 
rerun after data collected during Phase I were incorporated into the model. Following additional data 
collection and modeling, the predicted impacts on surface water resources in the study area, including 
simulation of mitigation measures, may change and model uncertainty would decrease. 
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Effects on peak flows for the Rock Creek Project were based on two water yield modeling programs 
(ECA and WATSED) used by the KNF. The Equivalent Clearcut Acres (ECA) model is a peak-flow 
centric model used by the KNF to evaluate potential impacts from land management (see Appendix N). 
The ECA model is based on the outputs from relationships developed from the R1-WATSED model. 
WATSED was not designed, nor was it used, to develop exact estimates of flow. The utility of the model 
is that it provided a consistent method for comparing alternatives. The values generated by the model 
were used, in concert with other water resource information, to interpret the potential effects on a stream 
channel as a result of implementing a proposed land management activity. Effects were analyzed with 
regard to normal or average conditions. Episodic climatic events such as rain-on-snow, high-intensity 
thunderstorms, mass soil movement, or short-duration peak flows cannot be addressed in the model. 
Analysis of these types of events, where needed, must be completed using professional judgment or other 
models (KNF 2013). 

To determine if mine facilities would be within 100-year floodplains designated by FEMA, a GIS analysis 
was completed by overlaying the proposed facilities over the FEMA floodplain data for Sanders County. 
GIS analysis included assessing stream and floodplain crossings required for the mine alternatives using 
the FEMA floodplain data. 

4.7.2.5 Groundwater Quality 
Changes in groundwater quality may occur due to seepage through the evaluation adit portal pad, 
discharges to the infiltration ponds during the Evaluation Phase, and seepage from the tailings facility. 
The Rock Creek Paste Tailings Seepage Model was used to evaluate potential effects of tailings seepage 
on groundwater quality (Schafer 2014). Potential effects from the portal pad and infiltration ponds were 
evaluated qualitatively. 

The Rock Creek Paste Tailings Seepage Model of the paste tailings facility area in Alternative V 
simulated mixing of chemical loads derived from tailings seepage as it mixes with lacustrine groundwater 
and basal gravel groundwater. Water that drains from the tailings would be derived from a combination of 
excess water contained in the deposited paste tailings, plus infiltration of precipitation. Some of the water 
draining from the tailings would be collected in an underdrain system, while a fraction of the seepage may 
bypass the underdrain system. Water collected in the underdrain system would be piped to collection 
ponds and recycled back to the mill. The chemical parameters included in the Rock Creek Paste Tailings 
Seepage Model were major ions (calcium, magnesium, sodium, potassium, bicarbonate, sulfate, chloride, 
and fluoride); selected nutrients (nitrate, ammonia, and phosphorus); and selected metals (aluminum, 
antimony, arsenic, cadmium, copper, iron, lead, manganese, and silver). Attenuation of selected metals 
(antimony, arsenic, cadmium, copper, lead, and silver) was simulated in the subsurface beneath the 
facility. A sensitivity analysis was performed to assess model uncertainty and to identify factors that most 
strongly affect predicted downgradient water quality (Schafer 2014). 

The load model is a simplified representation of the fate and transport processes that may affect chemical 
constituents in the tailings facility. All models, however, have limitations and some of the uncertainty 
about the behavior of the groundwater system may not be captured in the model. Some of the paste Rock 
Creek Paste Tailings Seepage Model limitations include: 

• The model does not account for travel time or dispersion, which are important factors 
affecting chemical fate. The model conservatively assumes zero travel time and ignores 
dispersion that tends to reduce predicted concentrations. 

• The model assumes well-mixed conditions in that results predict average downgradient 
groundwater concentrations. If preferred flow paths exist, which is common in unsaturated 
soils and sediments and in layered groundwater systems, then localized concentrations may 
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be higher or lower than model predictions. The model should accurately reflect average 
concentrations. 

• A linear adsorption process was assumed for attenuation of antimony, arsenic, cadmium, 
copper, lead, and silver in the lacustrine sediments. Most sediments have a maximum sorption 
capacity for metals. If sorbed amounts of metals increased significantly over background 
levels in the model, then the attenuation capacity of the underlying materials may be 
overestimated and concentrations in groundwater would be underpredicted. The model 
predicted sorbed concentrations of antimony in the lacustrine sediments increased by about 
0.9% while arsenic concentrations increased by 0.6%. Copper concentrations increased by 
about 0.3% and all other constituents remained within 0.2% of background (initial) levels. 
Therefore, use of a linear sorption model is appropriate and conservative because of the 
limited concentration range in model-predicted sorbed metals. 

• Results are subject to the limitations of the degree to which the available data represent the 
final tailings facility. The available data appear to provide reasonable estimates of expected 
flows and groundwater quality, and use of wide ranges in the stochastic model enabled the 
evaluation of the effects of variations in inputs. 

4.7.2.6 Surface Water Quality 
Changes in surface water quality may occur due to: 

• Changes in sediment load from roads to streams 
• Discharges from stormwater sediment basins and diversion ditches 
• Mine and adit dewatering that would reduce the bedrock groundwater contribution to surface 

water 
• Discharges to the Phase I infiltration ponds mixed with groundwater that may reach surface 

water 
• Tailings seepage water mixed with groundwater that may reach surface water 
• Discharges from the wastewater treatment plant to the Clark Fork River 
• Discharges from the post-closure mine void (if the mine void were plugged or the mine void 

and adits were plugged) to hydraulically connected springs and/or streams. 
 

Effects on sediment loading to streams were evaluated quantitatively using the WATSED model described 
in Appendix N and the 2001 FEIS. Other effects on surface water quality during all mine phases and post-
mining were evaluated qualitatively. The analyses include a discussion of the monitoring described in 
Appendix K and mitigation that would be implemented to avoid or minimize adverse effects on surface 
water quality. In addition, there would be no uncontrolled, untreated discharges of process water or mine 
drainage directly to surface water during exploration, construction, or production. Any treated water 
discharged to surface water would be in accordance with MPDES permitted effluent limits and would not 
exceed water quality standards and applicable nondegradation criteria outside of an approved mixing 
zone. Because adverse effects on water quality from MPDES permitted discharges would be avoided, 
quantitative analyses of effects on water quality were not developed. 

The KNF ran the WATSED model for the projected life of the mine facilities (30 years) and an additional 
10 years beyond mine closure to review project impacts on both sediment and water yield recoveries 
(Appendix N). Forest-specific data were used in the WATSED model to estimate peak flows for the 
affected watersheds, assuming a fully forested watershed. The calculations used elevation-based precipita-
tion values by soil land type; hydrologic regime (reflected through a representative gaged stream); and a 
natural runoff function (conversion of precipitation to annual discharge, taking into account changes in 
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evapotranspiration, interception, and snow accumulation and storage resulting from past activities in the 
drainage) to produce peak flow increases. The natural runoff function and the existing disturbed areas, 
calculated using ECA for roaded and other disturbed acreage, were used in the model, then an equation 
based on reductions of infiltration due to roads and increased drainage efficiency (from soil compaction) 
was used in WATSED to determine the runoff increases resulting from proposed new roads and harvest 
activities. The KNF used vegetative habitat type groups to determine vegetative/hydrologic recovery fol-
lowing logging, site preparation, and fire activities. The recovery rate was used in the model in conjunc-
tion with the above information to help estimate peak flow increases. 

Uncertainties and potential inaccuracies associated with the WATSED model are similar to those that are 
inherent in all models of natural systems, including the representativeness and accuracy of the baseline 
data used in the model, modeling of natural variability, and the simplification of complex systems. The 
greatest uncertainty associated with the WATSED model is that it is very difficult to validate, primarily 
because the model estimates sediment yield at the watershed scale. Model validation would require a very 
large data collection effort over many years to account for the complexity of sediment production, 
transport, and delivery processes within a watershed. The utility of the model is that it provides a con-
sistent method for comparing alternatives. The values generated by the model are used, in concert with 
other water resource information, to interpret the potential effects on a stream channel as a result of 
implementing a proposed land management activity on NFS lands (Appendix N). 

Uncertainty associated with variables used in the WATSED model may not capture the full range of 
natural variability, resulting in an oversimplification of the system. For example, the WATSED model: 

• Incorporated delivery from out-of-channel sources, such as roads and ditches, but not in-
channel sediment generation 

• Was based on a 30-year normalized precipitation regime for the forest areas managed by the 
KNF and did not take into account wet or dry years 

• Did not account for specific sediment sources, such as landslide areas 
• Assumed normal vegetation recovery after mine disturbance based on elevation. 

 
To address the modeling uncertainties associated with WATSED, and to ensure that sediment effects were 
adequately mitigated, the estimated sediment generated by Alternative V was tripled and then doubled in 
the 2001 FEIS analysis to compensate for the marginal accuracy of the model, the limited amount of 
validation data, and less than 100% effective mitigation. This would ensure that the beneficial uses of the 
watershed would be fully protected. These beneficial uses include water quality and habitat for a federally 
listed fish species, the bull trout. During the 2001 FEIS analysis process, the KNF decided on the final 
amount of sediment mitigation levels required to maintain or improve conditions for bull trout. The 
required sediment mitigation (Appendix N) would be adequate to mitigate the expected sediment yield to 
streams from Alternative V given the sixfold increase of the original modeled sediment yields. 

The Washington Road Surface Erosion Model (Washington model) was used to estimate sediment 
production from forest roads and was recommended by the KNF (Wegner, pers. comm. 2005) as an 
appropriate tool to evaluate site-specific sediment production and mitigation for Phase I of the project. 
Appendix N provides details on the Washington model, its implementation, and model results for Phase I. 
This model has been used extensively in Montana. 

Stream temperature is an important criterion for aquatic life and Montana has surface water aquatic life 
standards for temperature that restrict temperature changes (Table 3-14). For bull trout, water 
temperatures ranging from 36°F to 59°F are needed, with adequate thermal refugia available for 
temperatures at the upper end of this range. Constant temperatures greater than 60°F have been shown to 



Chapter 4 Water Quantity and Quality 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-47 

be intolerable for bull trout (Maret et al. 2005). Direct solar radiation is the primary contributor to daily 
fluctuations in stream temperature, but stream temperature is influenced by many factors: air temperature, 
topography, weather, shade, streambed substrate (bedrock versus gravel or sandy bottoms), stream 
morphology, amount of subsurface streamflow, and groundwater inflows (USDA Pacific Northwest 
Research Station 2005). The Rock Creek Project could potentially affect stream temperatures by 
discharge of treated water from the wastewater treatment plant, changes in bedrock groundwater 
discharge to area streams, and vegetation clearing along streams. Due to the numerous factors affecting 
stream temperatures and the constantly changing stream temperature regime that occurs, it is difficult to 
predict how mine project effects may alter stream temperature, or to what magnitude and extent stream 
temperatures may be changed. Effects on stream temperature were evaluated qualitatively. As described in 
the Water Resources Monitoring Plan (Appendix K), stream temperature would be monitored at all 
surface water monitoring sites, including benchmark sites, during water resources and aquatic biology 
monitoring. 

4.7.3 Alternative V 
The following sections describe the potential impacts of Alternative V on groundwater quantity, surface 
water quantity, groundwater quality, and surface water quality. In addition to the use of paste tailings, 
Alternative V includes mitigation measures described in Section 2.3.1, Alternative V — Rock Creek 
Project with Tailings Paste Deposition and Alternate Water Treatment (Preferred Alternative), such as not 
mining within 1,000 feet of Cliff Lake and ore outcrops or within 100 feet of the Copper Lake Fault, 
Moran Fault, and other major faults (Figure 3-2); installing monitoring wells at the base of the evaluation 
adit portal pad; and installing monitoring wells around the paste tailings facility that would trigger a 
mitigation, such as the installation of pumpback wells if groundwater action levels were reached; possibly 
plugging the adits at closure; and implementing a sediment mitigation plan. The collection of additional 
data, model verification, and monitoring described in Appendix K would be designed to reduce 
uncertainties in the analysis of effects on water quantity or water quality and increase the effectiveness of 
any mitigation. 

4.7.3.1 Groundwater Quantity 
The following discussion describes the potential impacts of Alternative V on the study area groundwater 
hydrology through the five mining and closure periods. The five mining periods are Phase I Evaluation, 
Phase II Construction, Phase II Production/Operations, Phase II Closure, and Phase II Post-Closure. 
During Phase I Evaluation, an adit would be driven to the north end of the ore body. Construction of 
service and conveyor adits and other facilities would occur during Phase II Construction. Phase II 
Production/ Operation represents the period in which ore mining and milling would occur. Phase II 
Closure would start at the end of mining and would continue through reclamation. Phase II Post-Closure 
starts at the end of reclamation and does not have a specified duration. Section 2.3.1, Alternative V — 
Rock Creek Project with Tailings Paste Deposition and Alternate Water Treatment (Preferred Alternative). 
discusses the sequencing of Alternative V in more detail. To be consistent with project years used in the 
3D model report, the project years used in this section are slightly different than those reported in Table 
2-2. Various mining periods are combined in this section because there are no predicted hydrologic 
differences between some of them. For example, the Phase II service and conveyor adit construction 
period is combined with the Production/Operations Phases, as are the Phase II Closure and Post-Closure 
Phases. 

In general, the effects on groundwater hydrology and related changes in stream baseflow would gradually 
increase through the various mining periods, as mine inflow increased due to increased mine void 
volume. Also, because of the low overall permeability of the bedrock, the groundwater system would be 
somewhat slow to respond to dewatering. Impacts on groundwater hydrology, as indicated by drawdown 
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and related changes in stream baseflow, are predicted by the 3D model to reach a maximum within about 
35 years after mine closure (Hydrometrics 2014c). 

4.7.3.1.1 Phase I - Evaluation (Year 1 through Year 2) 

Evaluation Adit Site 
A portal pad would be constructed at the evaluation adit primarily from nonalteration zone rock removed 
from the adit, as described in more detail in Section 2.3.1.2, Evaluation Adit. The pad would cover about 
10.6 acres on an existing steep slope mostly covered in talus. The pad would be subject to precipitation, 
some of which would infiltrate the pad. Because of the high permeability of the underlying talus and the 
waste rock used in pad construction and the low permeability of the underlying bedrock, it is likely any 
water that infiltrated into the pad would quickly drain into the underlying talus and then flow toward an 
unnamed drainage as surface water (Section 3.7.3, Groundwater Hydrology). Potential impacts from 
portal pad infiltration are discussed in Section 4.7.3.3, Groundwater Quality. 

Infiltration Pond Site 
During Phase I, the evaluation adit would be dewatered as necessary and water that was not used for dust 
suppression or drilling would be delivered to the infiltration ponds located within the footprint of the 
paste tailings facility. Because a portion of the evaluation adit would be above the water table, there 
would not likely be any groundwater inflow in the early stages of the adit construction. Once the adit was 
below the water table, groundwater would flow into the adit at variable rates, depending on the nature of 
fractures. The 3D groundwater model predicted an average inflow of about 13 gpm. 

After treatment, water would be delivered to the infiltration ponds. The infiltration ponds would be 
constructed to intersect the basal sand/gravel unit at about 8 feet from land surface (Parker 2008). The 
measured percolation rate of the ponds is 144 ft/day, which is considered high due to the high hydraulic 
conductivity of the basal unit (Parker 2008). Treated groundwater would enter the basal sand/gravel unit 
and move downgradient away from the paste tailings facility, mixing with existing groundwater in the 
basal unit. Due to the high percolation rate and high hydraulic conductivity of the basal unit, it is unlikely 
that groundwater mounding (i.e., higher water table) would occur beneath the ponds or downgradient of 
the ponds as a result of infiltrating water at the expected average rate. The infiltrated water mixed with 
existing groundwater would move downgradient toward the Clark Fork River (DEQ 2008). Groundwater 
quality issues are discussed in Section 4.7.3.3, Groundwater Quality. 

The proposed infiltration ponds would be a higher elevation than any tributaries leaving the area (such as 
the unnamed tributary to Miller Gulch and Miller Gulch) (Figure 3-12). Any infiltration from 
precipitation along the tributaries would not have any effect on the infiltration ponds. 

Groundwater Drawdown 
As construction of the adit progressed, the average adit inflow rate would increase, with possible short-
term high-flow increases as water-bearing structures were encountered (Figure 2-2). At the completion of 
the evaluation adit (Phase I), average inflows are predicted by the 3D model to be 13 gpm (0.03 cfs) (for a 
bulk hydraulic conductivity value of 10-6 cm/sec). Groundwater drawdown due to construction of the adit 
is predicted to be limited to the area adjacent to the constructed adit and is not predicted to affect stream 
baseflow. 

4.7.3.1.2 Phase II - Construction and Operations (Year 3 through Year 35) 

Mine Area 
Mine and adit inflows would gradually increase over the 30 years of mining as RCR developed the 
service and conveyor adits, and developed and enlarged the mine void. Completion of service and 
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conveyor adits during Phase II Construction is predicted to increase inflows to 97 gpm (0.22 cfs) (for a 
bulk hydraulic conductivity value of 10-6 cm/sec). Groundwater drawdown due to construction of the 
adits is predicted to be limited to the area adjacent to the constructed adits (Figure 4-1). Stream baseflow 
is predicted to be unaffected by adit construction. Ongoing adit inflow during mining would contribute to 
the overall groundwater drawdown and potential reduction in stream baseflow. 

At full mine buildout, the 3D model predicted that the average inflow to the mine and adits at Year 30 
would be 479 gpm (1.07 cfs) (for a bulk hydraulic conductivity value of 10-6 cm/sec). The average mine 
inflow would reach a maximum value of 531 gpm (1.18 cfs) in Year 23 (Table 2-5). Higher rates of mine 
inflows may occur when water-containing fractures were encountered during mining. The higher mine 
flow rates presented in the 2001 FEIS were based on an analytical solution, rather than modeling, and 
included a factor of safety for design purposes. Blasting during development of the adits and mine void 
and the presence of a mine void may redistribute stress that could affect local groundwater flow in 
fractures around the mine and adits. The stress redistribution may open some fractures and close others, 
depending on the actual stress regime. It is unlikely this would change average inflows to the mine and 
adits. It is possible that changes to the fracture network resulting from the stress redistribution could 
affect (increase or decrease) drawdown beneath local areas and alter inflow to specific portions of the 
mine void and adits, but it is not possible to predict if or where this may occur. RCR would use grouting, 
as necessary, to help reduce inflows. 

During operations, RCR would temporarily store excess water in sump areas or reservoirs constructed in 
mined-out portions of the mine void designed and located to minimize infiltration into the bedrock. The 
location for the proposed sumps or reservoirs has not been determined and it is not known which portions 
of the mine void would be above the pre-mine water table or below the water table; the intent would be to 
locate them below the water table. If the proposed sumps or reservoirs were located below the pre-mine 
water table, the hydraulic gradient would be toward the dewatered mine and no seepage losses would be 
expected from the reservoir. If the proposed sumps or reservoirs were located above the pre-mine water 
table, there could be seepage losses from the sumps or reservoirs. The rate of seepage loss would depend 
on the occurrence and frequency of more permeable fractures in the otherwise very low permeability 
bedrock. If the sumps or reservoirs were located above the pre-mine water table, seepage losses from the 
reservoir could be minimized by selecting an area with a minimum number of fractures and maintaining a 
shallow water depth in the reservoirs. The intended siting of the sumps or reservoirs below the pre-mine 
water table would eliminate risk of any seepage. 

Groundwater Drawdown 

The 3D model predicted that groundwater inflow to the adits and mine void would reduce groundwater 
levels in the vicinity of the mine (Figure 4-2). The mine would be near the top of the regional saturated 
zone or aquifer beneath Chicago and St. Paul peaks (Figure 3-10). As a result, the extent of drawdown 
would be limited by the elevation of the ore body. The ore body is at an elevation of 5,600 to 6,000 feet 
along its eastern boundary and slopes gently downward to the northwest to an elevation of about 4,700 
feet along the western boundary of the proposed mine, averaging about 5,200 feet (Hydrometrics 2014c). 
Because dewatering of the mine void would reduce groundwater levels only to the bottom of the void, the 
maximum drawdown would, therefore, be limited to that elevation, which would, in turn, limit the extent 
of drawdown. The 3D model predicted that dewatering of the operational adits, which would start at a 
lower elevation than the mine void, would not have a significant effect on the regional drawdown created 
by dewatering of the mine void. Although not confirmed, portions of the ore body may be above the 
potentiometric surface (or water table) (Figure 3-10). At the end of operations, maximum drawdown of 
about 500 feet directly over the mine void is predicted by the 3D model (Figure 4-2). 
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Figure 4-1.  Predicted Groundwater Drawdown Following Mine Adit Development  
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Figure 4-2.  Predicted Groundwater Drawdown at End of Mining 
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The 3D model predicted that groundwater drawdown would be greatest in the area overlying the adits and 
along fault and fracture trends (generally northwest-southeast) that would be intersected by the mine and 
adits (Figure 4-2). “Trend” is a general term for the direction or bearing of a linear feature, such as a fault 
or fracture. For the 10-6 cm/sec bulk hydraulic conductivity scenario, the 3D model predicted that 
drawdown would extend about 2 miles from the mine void in a northwest- southeast direction due to the 
structural trend of the area. The extent of drawdown would be less if the bulk hydraulic conductivity was 
in the range of 10-9 cm/sec. The actual extent of drawdown may be greater along structural trends and less 
in other directions than predicted by the model. Data collected during Phase I Evaluation may provide 
additional information to model drawdown along fracture trends. Groundwater drawdown is unlikely to 
extend beyond the vicinity of the mine void in directions with little or no fracture connections. 
Hydrometrics (2014c) provides a discussion of model sensitivity to various parameters used in the model. 

Changes in Baseflow 

Table 4-8 and Table 4-9 provide a summary of predicted changes to baseflow in various drainages for two 
periods: Year 35 (end of mining) and Year 70 (maximum drawdown), respectively. The tables provide a 
list of key locations along three major drainages: Rock Creek, East Fork Bull River, and Bull River. 

Baseflow reduction in area streams is predicted by the 3D model to start during Phase II Production/ 
Operation (Hydrometrics 2014c). Because of the characteristics of the site groundwater hydrology, 
dewatering of the mine and adits would decrease groundwater levels and create a groundwater drawdown 
cone that would slowly expand away from the mine openings, intercepting groundwater that would 
otherwise discharge to area streams. At the end of production/operations, year 35, the 3D model predicted 
reductions in baseflow of 4% or less as estimated at the mouths of Rock Creek, Bull River, and East Fork 
Bull River (Table 4-8). As discussed in Section 4.7.2, Analysis Methods, there is uncertainty in the 
predicted changes in baseflow for the upper watersheds, but the predicted values provide a general sense 
of how baseflow in the upper watersheds could be affected by mine dewatering. It has not been confirmed 
whether there is baseflow in the upper watersheds, or if bedrock groundwater contributes to baseflow. The 
site conceptual model and numerical model indicate the regional water system has the potential to 
maintain baseflow in each of the upper watersheds, but because of the heterogeneities associated with 
fractured groundwater flow, it is not known if bedrock groundwater actually discharges in these areas. 
Data collected during baseline monitoring and Phase I Evaluation and subsequent model refinement 
would reduce the uncertainty of these predictions. 

The 3D model predicted the mine would intercept groundwater that would otherwise have discharged to 
drainages in the vicinity of the mine void. Because the premining contribution of bedrock groundwater to 
area streams, as baseflow, has not been fully defined, it is difficult to determine specifically where 
baseflow reductions might occur and by how much. The 3D model identified the stream reaches that have 
the largest predicted changes in baseflow proportional to pre-mine baseflow. These reaches are East Fork 
Bull River upstream of St. Paul Lake, North Basin Creek, South Basin Creek, and Chicago Creek (Figure 
4-3). The geology, topography, and hydrology suggest that most, if not all, of the predicted reduction in 
baseflow would occur in the upper watersheds that drain the mine area. RCR would collect data in these 
drainages during Phase I implementation, and for several years prior to Phase II (see Appendix K). 
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The discussion below and Table 4-8 and Table 4-9 concerning predicted baseflow change is for the 
variable K fault and both the 10-6 and 10-9 cm/sec bulk K scenario. Hydrometrics (2014c) reported the 
results of the 10-6 cm/sec bulk K scenario “are within the range of the established conceptual model,” 
whereas “the 10-9 scenario results in a water table that is unrealistically high and inconsistent with field 
data.” 

East Fork Bull River – During operations, the predicted change in baseflow within the East Fork Bull 
River watershed is due to a predicted change in North Basin Creek, which drains the northernmost portion 
of the study area, and in tributaries to the East Fork Bull River upstream from St. Paul Lake (Figure 4-3). 
In the East Fork Bull River above the confluence with the Bull River, a total baseflow change of 0.3 cfs 
(3% of a model-predicted pre-mining baseflow of 10.4 cfs) is predicted by the 10-6 cm/sec scenario and 
0.1 cfs (1%) by the 10-9 cm/sec scenario (Table 4-8; Figure 4-4). 

Table 4-8. Predicted Changes to Bedrock-Derived Baseflow – End of Operations (Year 35).  

Drainage  
(Figure 4-4) 

Estimated 
Baseflow 

within 
Model 

Domain 
(cfs) 

Variable K Fault, Bulk K = 10-6 
cm/sec 

Variable K Fault, Bulk K = 10-9 cm/sec 

Model-
Predicted 

Pre-mining 
Bedrock-
Derived 

Baseflow 
(cfs) 

Model-
Predicted 
Bedrock-
Derived 

Baseflow 
(cfs) 

Predicted 
Change in 
Bedrock-
Derived 

Baseflow 
(cfs) 

 Model-
Predicted  

Pre-mining 
Bedrock-
Derived 

Baseflow  
(cfs) 

Model-
Predicted 
Bedrock-
Derived 

Baseflow 
(cfs) 

Predicted 
Change in 
Bedrock-
Derived 

Baseflow 
(cfs) 

Rock Creek 
(above confluence 
with Clark Fork 
River) 

6-7 7.8 7.5 -0.3  7.6 7.4 -0.2 

East Fork Bull 
River (above 
confluence with 
Bull River) 

10 10.4 10.1 -0.3  10.4 10.3 -0.1 

Bull River (above 
confluence with 
Clark Fork River) 

Not 
measured 

20.6* 20.0 -0.6  20.6* 20.4 -0.2 

With the data currently available, the model results provide a potential range of dewatering and streamflow impacts. They are the best available 
estimates of impacts that can be obtained using currently available data in the groundwater models. The 3D model would be refined and rerun 
after data from Phase I Evaluation were incorporated into the model (see the Water Resources Monitoring Plan in Appendix K). Following 
additional data collection and modeling, the predicted impacts on surface water resources in the study area, including simulation of mitigation 
measures, may change and the model uncertainty would decrease. See Section 4.7.2, Analysis Methods for more discussion of model uncertainty. 
cfs = cubic feet per second. “cfs” is the accepted unit for reporting streamflow. Streamflow variability and measurability are discussed in Section 
4.7.3.2,Surface Water Quantity. 
* 20.6 cfs reported by Hydrometrics is only the portion of the baseflow at the mouth of the Bull River that is derived from bedrock groundwater 
contributions from within the modeled area; estimated baseflow at the mouth is about 100 cfs (Hydrometrics 2014c). 
Source: Hydrometrics 2014c. 
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Table 4-9. Predicted Changes to Bedrock-Derived Baseflow – Maximum Drawdown (approximately 
Year 70). 

Drainage  
(Figure 4-4) 

Estimated 
Baseflow 

within 
Model 

Domain 
(cfs) 

Variable K Fault, Bulk K = 10-6 
cm/sec 

Variable K Fault, Bulk K = 10-9 cm/sec 

Model-
Predicted 

Pre-mining 
Bedrock-
Derived 

Baseflow 
(cfs) 

Model-
Predicted 
Bedrock-
Derived 

Baseflow 
(cfs) 

Predicted 
Change 

in 
Bedrock-
Derived 

Baseflow 
(cfs) 

 

Model-
Predicted  

Pre-
mining 

Bedrock-
Derived 

Baseflow 
(cfs) 

Model-
Predicted 
Bedrock-
Derived 

Baseflow 
(cfs) 

Predicted 
Change in 
Bedrock-
Derived 

Baseflow 
(cfs) 

Rock Creek (above 
confluence with 
Clark Fork River) 

6-7 7.8 7.4 -0.4  7.6 7.4 -0.2 

East Fork Bull River 
(above confluence 
with Bull River) 

10 10.4 10.0 -0.4  10.4 10.1 -0.3 

Bull River (above 
confluence with 
Clark Fork River) 

Not 
measured 

20.6* 19.9 -0.7  20.6* 20.2 -0.4 

With the data currently available, the model results provide a potential range of dewatering and streamflow impacts. They are the best available 
estimates of impacts that can be obtained using currently available data in the groundwater models. The 3D model would be refined and rerun 
after data from Phase I Evaluation were incorporated into the model (see the Water Resources Monitoring Plan in Appendix K). Following 
additional data collection and modeling, the predicted impacts on surface water resources in the study area, including simulation of mitigation 
measures, may change and the model uncertainty would decrease. See Section 4.7.2, Analysis Methods for more discussion of model uncertainty. 
cfs = cubic feet per second. “cfs” is the accepted unit for reporting streamflow. Streamflow variability and measurability are discussed in Section 
4.7.2.4, Surface Water Quantity. 
* 20.6 cfs reported by Hydrometrics is only the portion of the baseflow at the mouth of the Bull River that is derived from bedrock groundwater 
contributions from within the modeled area; estimated baseflow at the mouth is about 100 cfs (Hydrometrics 2014c). 
Source: Hydrometrics 2014c. 
 
Bull River – Baseflow reductions are predicted to occur in tributaries to the Bull River that drain the 
study area. These tributaries are the East Fork Bull River (and its tributaries) and Copper Gulch (and its 
tributary Chicago Creek). The predicted decrease in the baseflow is about 0.6 cfs in the Bull River at its 
mouth for the 10-6 cm/sec scenario and 0.2 cfs for the 10-9 cm/sec scenario. As discussed, the 
characteristics of groundwater contribution to baseflow in these upper drainages are not known. The 
predicted decreases in baseflow at the mouth of the Bull River would represent a change of less than 1% 
of the estimated baseflow in the Bull River. The Bull River drainage is only partially within the modeled 
area, and as a result, the tables only report the portion of the 3D model-predicted baseflow that is derived 
from groundwater contributions from within the modeled area. The KNF estimated baseflow of the Bull 
River at the mouth based on measured flow at that location. Therefore, the 3D model-predicted change in 
baseflow is compared with the estimated baseflow in the Bull River, which is on the order of 100 cfs. 

Rock Creek – The model predicted that mine dewatering would have no impact on the upper reaches of 
East Fork Rock Creek, but would reduce baseflow in South Basin Creek and an unidentified reach of 
either the West Fork Rock Creek or the East Fork Rock Creek for a total baseflow reduction of 0.3 cfs, or 
about 4% of the modeled baseflow at the mouth of Rock Creek for the 10-6 cm/sec scenario and 0.2 cfs for 
the 10-9 cm/sec scenario. The estimated baseflow in Table 4-8 is greater than some of the streamflow 
measurements reported in Section 3.7.4.3, Rock Creek, West Fork Rock Creek, and East Fork Rock Creek, 
because during low-flow periods, much or all of the baseflow is subsurface flow. Measured streamflow in 
Rock Creek may not reflect model-predicted pre-mine baseflow and baseflow reductions because the 
surface flow in Rock Creek is variable due to changes in the thickness of alluvium and, therefore, flow 
may be at the surface in some reaches and totally subsurface in other reaches. 
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Mine Area Springs and Seeps 

Based on the results of the 3D model, groundwater drawdown is predicted to occur around the mine as a 
result of dewatering of the mine void and adits beginning with operations. Flow from springs 
hydraulically connected to the regional groundwater flow path may be reduced. Springs located above the 
regional potentiometric surface (about 5,000 to 5,500 feet) likely would not be affected by mine 
dewatering. Because some springs may derive their water from both shallow and deep groundwater flow 
paths at various ratios, it is not possible to predict the amount (if any) of flow reduction for any one 
spring. Many springs and seeps in the mine area have been inventoried, but the inventory did not identify 
the specific groundwater source for each spring or seep. RCR would conduct surveys, monitoring, and 
data analyses to evaluate the source of water to specific springs (Appendix K). 

Wilderness Lakes 

The exact nature of the hydrologic conditions around and beneath the wilderness lakes located above the 
proposed mine, specifically Cliff Lake, is unknown. Observations at Copper Lake, as described in Section 
3.7.4.10, Lakes in the Cabinet Mountains Wilderness, suggest that Copper Lake is perched above the 
regional water table. The 3D model results and the overall conceptual model indicate that Cliff Lake is 
also perched above the regional potentiometric surface. Based on this conceptualization, Cliff Lake would 
not be affected by mine dewatering. As described in Section 4.7.2, Analysis Methods, an expanded 
vertical 2D groundwater model of the Cliff Lake area (which uses the 3D model as its basis) was used to 
evaluate the hydrologic conditions that would be necessary to connect the lake to the regional 
potentiometric surface. Under certain modeled conditions, Cliff Lake could be connected to the regional 
potentiometric surface (Hydrometrics 2014c). With the 1,000-foot buffer included in Alternative V, the 2D 
model predicted no impact on Cliff Lake from mining, regardless of which condition was modeled. A 
buffer of 1,000 feet around Cliff Lake would remain unmined until the hydrogeology of this area was 
better characterized through monitoring and updated modeling. RCR could mine closer than 1,000 feet to 
Cliff Lake only after approval of the KNF and DEQ. 

The 3D model report indicated that St. Paul Lake may be affected by mine dewatering (Hydrometrics 
2014c). Because St. Paul Lake is located on permeable glacial material, the lake level fluctuates 
seasonally, filling in the spring and draining through the summer months. Deep bedrock groundwater may 
provide year-round flow to the lake from tributaries upstream of the lake, but the existing flow rate from 
bedrock appears to be insufficient to maintain the lake level after surface water inflow ceases. 

Paste Tailings Facility Site 
Seepage 

The Alternative V paste tailings facility would be within 500 feet of Rock Creek near its confluence with 
the Clark Fork River and within 2,100 feet of the Clark Fork River (Figure 3-7). As described in Section 
3.7.3.2, Paste Tailings Facility and Infiltration Pond Sites, the paste tailings facility would overlie up to 
100 feet of unconsolidated sediments that overlie the Wallace Formation, an inter-bedded limestone, 
argillite, and quartzite. The unconsolidated sediments consist of up to 85 feet of lacustrine clay, silty clay, 
and sandy silt with thin sand layers, and up to 25 feet of basal sand and gravel, which overlie the bedrock 
(Dames & Moore 1989). Within the paste tailings facility footprint, sand layers up to 15 feet thick occur 
in the upper part of the lacustrine clays in some areas, such as in the vicinity of an unnamed tributary to 
Miller Gulch. 

The paste tailings facility would be designed to store paste (dewatered) tailings and would not be used to 
store excess water. The paste tailings facility design would include a seepage collection system (finger 
drains) connected to a lined stormwater sediment basin (Figure 2-7). Water from the stormwater sediment 
basin would be sent to the mill for reuse. Section 2.3.1.7, Tailings Deposition provides a more detailed 
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description of the proposed paste tailings facility. As described in Section 4.6, Geotechnical Engineering, 
most of the seepage from the tailings would be in response to infiltration of precipitation rather than water 
from consolidation of the tailings. According to various analyses completed for the 2001 FEIS, including 
Klohn-Crippen (1998), all but 20 to 30 gpm (0.04 to 0.07 cfs) of seepage would be collected by the 
seepage collection system and would either be treated and released or reused in the process circuit. 
However, depending on the design of the underdrain system and the actual hydrogeologic conditions, the 
rate of seepage collected by the underdrain system could vary considerably (Schafer 2014). Golder (1996) 
concluded that a phreatic surface may not develop in the tailings above the underdrain system due to the 
low overall permeability and the expected low rate of net infiltration. If saturated conditions did not 
develop at the base of the tailings, the effectiveness of the underdrain system to capture seepage would be 
less. To ensure the analysis considered this issue, Schafer (2014) included a range of possible seepage 
rates into the underlying sediments as part of a water quality analysis (Section 4.7.3.3, Groundwater 
Quality). The PTTAG would review RCR’s final design of the paste tailings facility to ensure adverse 
effects on groundwater hydrology and quality were minimized. 

Seepage not collected by the underdrain system would move downward through the low permeability 
lacustrine deposits and/or laterally through more permeable sand/gravel layers. As discussed in Section 
3.7.3.2, Paste Tailings Facility and Infiltration Pond Sites, the thickness of the lacustrine deposits is 
variable, as is the depth to bedrock. Nearly all of the paste tailings facility is underlain by a basal 
sand/gravel, deposited on a preexisting bedrock topography. In the vicinity of the Phase I infiltration 
ponds, the basal sand/gravel is within about 8 feet of the surface (Parker 2008). Seepage entering the 
basal sand/gravel would move downgradient toward the various drainages around the facility (Rock 
Creek, Miller Gulch, and Clark Fork) (Figure 3-12), mixing with the existing groundwater. 

Groundwater in the basal sand/gravel eventually discharges to the Clark Fork River (DEQ 2008), either 
via a connection with the Clark Fork alluvium or discharge to the surface as springs. The nature and 
location of the connection between the basal sand/gravel unit and the Clark Fork River is not known. 
Borehole data (Dames & Moore 1989) suggest that basal sand/gravel is capped by the low permeability 
lacustrine deposits in the vicinity of Miller Gulch so that groundwater in the basal unit would remain as 
groundwater and not reach surface water in Miller Gulch. Borehole data from the southernmost edge of 
the facility near Rock Creek (MW85-21 and MW86-27) suggest that in this area, the Rock Creek 
alluvium is relatively thick and would likely receive groundwater moving downgradient from the tailings 
facility below the ground surface, consistent with descriptions provided in the 2001 FEIS. Where there is 
thick alluvium in lower Rock Creek, seepage entering the alluvium is not likely to reach surface water. If 
seepage from the facility moving in the basal unit were to reach Rock Creek upstream from the bedrock 
spur (Salmon Environmental Services 2012), as discussed in Section 3.7.4.3, Rock Creek, West Fork Rock 
Creek, and East Fork Rock Creek, it would reach surface water where groundwater is forced to the 
surface by the shallow bedrock. Water quality issues are discussed in Section 4.7.3.4, Surface Water 
Quality. 

Contingency Pumpback Wells 

As described in Appendix K, groundwater quality would be monitored in wells located upgradient, 
downgradient, and around the perimeter of the paste tailings facility. Mitigation, such as installation of a 
pumpback well system, would be required if monitoring indicated groundwater concentrations outside of 
the paste tailings facility’s mixing zone reached action levels provided in the final agency-approved Water 
Resources Monitoring Plan. If pumpback wells were used, the system would be designed to capture all 
affected groundwater for treatment or mill reuse. The pumpback well system would include water quality 
and water level monitoring to document capture. Details of a pumpback well system, such as number of 
pumping wells and total pumping rate necessary to achieve capture of all affected groundwater, have not 
been developed, and would be determined if needed. A pumpback well system would potentially reduce 
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groundwater levels in the alluvium of Rock Creek and the Clark Fork River. The pumpback well system 
would reduce groundwater contributions to Miller Gulch, Rock Creek, and the Clark Fork River equal to 
the total pumping rate, but assuming an equivalent rate of water produced by the pumpback well system 
was treated and discharged to the Clark Fork River, there would be no net loss of water to the Clark Fork 
River at and below the point of discharge. 

Reduction in groundwater levels may reduce yield from private wells and springs, depending on their 
distance from the pumpback well system. RCR would have to obtain a beneficial water use permit before 
appropriating any water for beneficial use, such as surface water runoff to Miller Gulch or the pumpback 
or makeup water wells. The beneficial water use permit application would describe the location, volume, 
and rate of the diversion and the location, purpose, and period of use. Any beneficial water use permit 
obtained by RCR would contain mitigation for any adverse effect on existing permitted water users. 

Springs and Seeps near Paste Tailings Facility 

The proposed paste tailings facility would permanently cover spring SP-11 (Figure 3-8), which has an 
estimated flow of less than 10 gpm (0.02 cfs). Water from this spring would report to the underdrain 
system and become part of the seepage collection system. Springs SP-12, 25, 28, and 30 are outside of the 
proposed paste tailings facility area and could be impacted if a pumpback well system was operated. 
Because the source of water to each of these springs has not been identified, it is unknown whether 
pumping below the paste tailings facility would reduce flow to any one or all of these springs. Appendix 
K discusses monitoring requirements for these springs. 

Makeup Well 
If other water sources were inadequate for mill operational needs, a water well would be installed in the 
alluvium of the Clark Fork River (Figure 2-2) to provide makeup water for use in the milling process. The 
well would be operated in accordance with DNRC regulations. Because the alluvium is very permeable, 
the extent of substantial drawdown due to pumping would be limited to the area around the well. Any 
beneficial water use permit obtained by RCR would contain mitigation for any adverse effect on existing 
permitted water users. 

4.7.3.1.3 Phase II - Closure/Post-Closure (Year 36 through Year 38/Year 39 through at least Year 
70) 

Mine Area 
Groundwater Drawdown 

Phase II Closure would start at the end of operations (Year 36) and include completion of site reclamation 
(about 2 years). The years discussed in this and other sections are used for analysis purposes and may 
vary from actual mining periods. In addition, the following discussion is based on the results of the 3D 
model that analyzed groundwater drawdown after mine closure to determine approximately when the 
maximum drawdown would occur. The maximum drawdown is predicted to occur about 35 years after 
mine closure, or 70 years after Phase I Evaluation began (Figure 4-4). 

The KNF considered three mine closure options for analysis of groundwater impacts: 1) no adit plugs, 
which would allow drainage of mine and adit inflows from the mine and adits; 2) plugs near the 
intersection of the adits and mine void, which would allow drainage from the adits only; and 3) plugs near 
the intersection of the adits and mine void and along the adits, including at the entrances and no drainage 
(Hydrometrics 2014c). Although RCR would select the mine closure option after obtaining more 
hydrologic data, updating the 3D model, and obtaining agency approval, the 3D model simulated options 
1 and 2 only. Option 3 was not simulated, but would likely be similar to option 2 except that groundwater 
levels would fully recover in the vicinity of the adits and there would be no ongoing mine discharge. 
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Based on the 3D model, post-recovery groundwater levels in option 1 would stabilize at an elevation of 
about 5,450 feet (the elevation of the service adit at the ore body or about 300 feet below model-predicted 
pre-mining water levels) with mine drainage of about 110 gpm (0.25 cfs). For option 2, the post-recovery 
groundwater levels are predicted to recover to pre-mining levels, except in the vicinity of the adits, and 
the adits would continue to drain at the rate of about 75 gpm (0.17 cfs). Option 3 was not simulated, but 
would likely be similar to option 2 except that groundwater levels would also fully recover in the vicinity 
of the adits and there would be no ongoing mine discharge. For options 2 and 3, the mine void would 
permanently store an additional 26,700 acre-feet of groundwater from what is currently stored in 
fractures. If portions of the mine void were above the pre-mining regional water table, the amount of 
water permanently stored in the mine void would be somewhat less. 

Full recovery of water levels was incomplete at the end of the model simulations (about 300 years). The 
3D model assumes average recharge conditions that may or may not be representative of the actual 
conditions. The actual recovery rate of water levels would depend on seasonal recharge conditions 
overlying the mine. Two examples of existing recharge conditions (the Troy Mine and Montanore’s Libby 
Adit) provide some insight as to possible recovery rates for mine voids in the mine area. During a 
shutdown of mine operations between 2004 and 2008, water levels in the Troy Mine reached equilibrium 
in about 1 to 1.5 years (CDM 2010). The recovery of groundwater levels in the Troy Mine was much 
quicker than the model-predicted rates for the Rock Creek Mine because the Troy Mine experiences large 
seasonal inflows (CDM 2010). The Rock Creek model simulated annual average conditions and did not 
consider the possibility of high seasonal inflow rates. Another example in the general vicinity of the Rock 
Creek Mine area is Montanore’s Libby Adit, which does not experience the large seasonal inflows 
observed at the Troy Mine (MMC 2012). The average monthly mine inflows at the relatively shallow 
Troy Mine ranged seasonally from 0.5 cfs to 4.0 cfs (Appendix B, Figure 10 from USFS and DEQ 2012) 
and the inflows in the much deeper Libby Adit ranged from 0.33 to 0.5 cfs over a 4-year period of record, 
without any significant annual seasonal variation (USFS and DEQ 2015). It is not known whether the 
Rock Creek Mine would be subject to large seasonal inflows like the Troy Mine or would not be subject 
to substantial seasonal variation in inflow like the Libby Adit. 

Changes in Baseflow 

Table 4-9 provides a summary of predicted changes to the major drainages during the period of maximum 
drawdown. The predicted changes at maximum drawdown are similar to those discussed for end of 
operations, but slightly greater. 

East Fork Bull River – The predicted change in baseflow within the East Fork Bull River watershed is 
due to a predicted change along North Basin Creek, which drains the northernmost portion of the study 
area, and along tributaries to the East Fork Bull River upstream from St. Paul Lake (Figure 4-3). In the 
East Fork Bull River above the confluence with the Bull River, a total baseflow change of 0.4 cfs (4% of 
a model-predicted pre-mining baseflow of 10.4 cfs) is predicted by the 10-6 cm/sec scenario and 0.3 cfs 
(3%) by the 10-9 cm/sec scenario (Table 4-8; Figure 4-4). 

Bull River – Baseflow reductions to the Bull River are predicted to occur along tributaries to the Bull 
River that drain the study area. These tributaries are the East Fork Bull River (and its tributaries) and 
Copper Gulch (and its tributary Chicago Creek). The predicted decrease in the baseflow is about 0.7 cfs in 
the Bull River at its mouth for the 10-6 cm/sec scenario and 0.4 cfs for the 10-9 cm/sec scenario. As 
discussed, the characteristics of groundwater contribution to baseflow in these upper drainages are not 
known. The predicted decreases in baseflow at the mouth of the Bull River would represent a change of 
less than 1% of the estimated baseflow in the Bull River. The Bull River drainage is only partially within 
the modeled area, and as a result, the tables only report the portion of the 3D model-predicted baseflow 
that is derived from bedrock groundwater contributions from within the modeled area. The KNF 
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estimated baseflow of the Bull River from flow measurements at the mouth. Therefore, the 3D model-
predicted change in baseflow is compared with the estimated baseflow in the Bull River, which is on the 
order of 100 cfs. 

Rock Creek – The model predicted that mine dewatering would have no impact on the upper reaches of 
East Fork Rock Creek, and would reduce baseflow in South Basin Creek and an unidentified reach of 
either the West Fork Rock Creek or the East Fork Rock Creek for a total baseflow reduction of 0.4 cfs, or 
about 5% of the modeled baseflow at the mouth of Rock Creek for the 10-6 cm/sec scenario and 0.2 cfs for 
the 10-9 cm/sec scenario. The estimated baseflow in Table 4-9 is greater than some of the streamflow 
measurements reported in Section 3.7.4.3, Rock Creek, West Fork Rock Creek, and East Fork Rock Creek. 
This is because during low-flow periods, much or all of the baseflow is subsurface flow. 

Mine Area Springs and Seeps 

If mine area springs and seeps that derived all or most of their water from bedrock groundwater were 
affected by mine dewatering during the Operation Phase, their flow rate would recover as the mine void 
refilled and residual drawdown decreased. 

Wilderness Lakes 

The previous operations/production section discusses wilderness lakes. During the period of maximum 
drawdown, the 3D model predicts a change in baseflow above St. Paul Lake. Refer to Section 4.7.3.1.2, 
Phase II - Construction and Operations (Year 3 through Year 35) for a discussion of potential effects on 
St. Paul Lake. 

Paste Tailings Facility Site 
At the beginning of Phase II Closure, the mill would cease operation and the paste tailings facility would 
no longer receive tailings. RCR would continue to treat and discharge any seepage collected by the paste 
tailings facility underdrain system until the applicable water quality standards were met without 
treatment. The surface topography would be regraded to a variable natural-appearing surface and 
vegetated. Infiltration of precipitation would likely continue at a rate similar to what occurred during the 
pre-mining period. The net infiltration rate would likely control the long-term rate of total seepage from 
the paste tailings facility. The long-term fraction of the seepage collected by the underdrain system would 
depend on the conditions described in Section 4.7.3.1.2, Phase II - Construction and Operations (Year 3 
through Year 35). As long as water required treatment during and after Phase II Closure, the Agencies 
would require a bond for the operation and maintenance of the water treatment plant. The length of time 
that these closure activities would occur is not known, but may be decades or more. If a pumpback well 
system was operated during Phase II Operations, it would continue operating until water quality standards 
were met, as described in Section 2.3.1.7.4, Paste Tailings Deposition and Appendix K. Any effects of the 
pumpback well system operation would continue as long as it operated. 

4.7.3.1.4 Influence of Climate Change 
Due to the range in possible effects of climate change on the water resources and the many factors that 
could affect that outcome, quantifying the influence of climate change on Alternative V effects was not 
feasible. It is difficult to predict how the hydrologic systems in the study area would respond to the 
forecasted regional effects of climate change. Reclamation (2011c) states that “the projected changes have 
geographic variation; they vary through time, and the progression of change through time varies among 
climate projection ensemble members” and “some geographic complexities of climate change emerge 
over the Columbia River Basin when climate projections are inspected location by location.” The KIPZ 
Climate Change Report (USFS 2010) described several key sources of uncertainty associated with 
estimating hydrologic responses of individual subbasins and watersheds to projected climate changes, 
including: 
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• “Hydrologic models often rely on output from global and regional climate models to evaluate 
potential hydrologic effects. Global climate models have relatively poor skill in simulating 
regional and local-scale precipitation, due in part to their coarse spatial resolution and limited 
ability to account for local topographic influences on the hydrologic processes of small to 
medium sized watersheds (e.g., 6th and 5th hydrologic unit codes). 

• There is limited availability of locally-specific field data and analyses on the relative 
influence of temperature, precipitation, elevation, dust, and black soot on observed snowmelt 
and runoff trends in mountainous areas. 

• We currently lack multiple, high-resolution regional climate models that can resolve fine-
scale circulation patterns, snow-albedo feedback, and other environmental features that 
influence hydrologic processes.” 
 

The following paragraph describes potential effects of Alternative V and climate change for a range of 
trends. 

Depending on the extent and location of reduced snowpack, and a predicted decrease in water stored in 
the snowpack (USGS 2014), groundwater infiltration could decrease in some parts of the study area, 
which could lower the groundwater table and potentially reduce groundwater flow to wilderness lakes. 
Decreased groundwater infiltration could reduce Alternative V mine and adit inflows, but because 
baseflow to streams would also decrease, the percentage change to stream baseflow could remain the 
same. Discharges to the Clark Fork River would be less if mine and adit inflows decreased. As described 
above, Reclamation (2011c) predicted that climate change would reduce the accumulation of snow, 
increase runoff in the winter, and reduce summer and fall runoff and baseflow in the Columbia River 
Basin. If climate change did not reduce infiltration enough to change mine and adit inflows from those 
projected without climate change, any increase in winter flows due to climate change would moderate the 
effect of mine inflows during winter low-flow periods, and any decrease in fall flows would magnify the 
effect of mine inflows during fall low-flow periods. As described in Appendix K, RCR would monitor 
streamflows and water temperatures at potential impact area sites and benchmark sites (similar to study 
area sites, but outside the area of potential mine impacts) to evaluate trends due to mining compared with 
trends due to nonmining effects such as climate change. 

4.7.3.2 Surface Water Quantity 
4.7.3.2.1 Floodplains and Streams 
The diffuser and associated pipeline in Alternative V would be in the FEMA-designated 100-year 
floodplain of the Clark Fork River. The diffuser would be about 750 feet upstream of the confluence of 
the river and Rock Creek and would run the entire width of the river. No other mine facilities, including 
proposed roads, would be within a FEMA-designated 100-year floodplain. The reconstructed NFS road 
#150 would be south of Rock Creek and would cross Engle Creek near its mouth. There would be no 
other new stream crossings. 

4.7.3.2.2 Mine Inflows – Effects on Streamflows 
Effects on baseflows would not be measurable when streamflows are dominated by snowmelt runoff or 
large runoff-producing rain events. In some years, runoff from snowmelt or runoff-producing rain events 
would occur throughout the year and streamflows would not reach baseflow. Large channel-forming 
flows would not be affected by mine inflows and stream morphology or sediment movement would not be 
affected. 

The ability to measure streamflow accurately and precisely depends on a number of factors, reviewed by 
Harmel et al. (2006). Potential errors in streamflow measurement are introduced in the measurement of 
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stream depth, velocity, and channel dimensions. Accuracy varies over the distribution of flows, ranging 
from a few percent for low flows measured with an accurately calibrated weir to 10% to 15% or more for 
high flows measured by standard stage-to-discharge techniques and calibrated against periodic wading 
discharge measurements (Grant et al. 2008). In an analysis of effects of forest harvest activities on peak 
flows and channel morphology in the Pacific Northwest, Grant et al. (2008) identified a detection limit for 
changes in peak flow measurements of about ±10%; changes in peak flow that fall in this range are within 
the error of peak flow measurement and cannot be ascribed to an effect. 

Harmel et al. (2006) reported measurement error in overall streamflow measurement for a “typical” 
scenario, a “best-case” scenario, and a “worst-case” scenario. The best-case scenario represented 
measurement procedures used with a concentrated effort in QA/QC unconstrained by financial and 
personnel resource limitations and in ideal hydrologic conditions. The typical scenario represented 
measurement procedures conducted with a moderate effort at QA/QC and under typical hydrologic 
conditions. For a typical scenario, the estimated measurement error averaged 10% and ranged from 6% to 
19% for a range of conditions. The estimated measurement error was 3% for the best-case scenario, which 
included flow measurement under ideal hydrologic conditions, specifically a precalibrated flow-control 
structure (stable bed and channel) and a stilling well for stage measurement. A recent improvement in 
streamflow measurement for streams that are at least a foot deep is the use of acoustic Doppler current 
profilers to measure streamflow. The advantages are that this method is much faster and more accurate 
than mechanical current meters as it allows measurements where mechanical current meters are 
inappropriate or unreliable, and it measures continuous profiles of water velocity, providing more 
accurate streamflow measurements (Hirsch and Costa 2004). 

The natural variability in streamflow influences the ability to detect a mining-induced change in 
streamflow. Based on an analysis of streamflow data from streams near gaging stations located at the 
periphery of the study area on the KNF, Wegner (2007) reported a 20% average variability in low-flow 
values. In stream reaches where the only source of water to streams is deep bedrock groundwater, it is 
expected that flow variability would be less. Because the deep bedrock groundwater flowpath is relatively 
long through low-permeability materials, the bedrock groundwater system is typically not sensitive to 
seasonal variations in recharge. As described in Appendix K, a sufficient number of streamflow 
measurements would be collected to determine if streamflow after mining began is statistically different 
from the natural variability of flow that occurred pre-mining, regardless of measurement error. Although 
mining-induced streamflow changes would likely initially be small and gradually increase, any trend 
should be observable given adequate streamflow monitoring before mining began, during all mining 
periods, and after mining ceased. 

As described in detail in Appendix K, streamflow monitoring would be collected for at least a year prior 
to dewatering of the evaluation adit. Phase II preconstruction monitoring would begin during Phase I 
implementation and would occur for several years prior to Phase II. Monitoring would include previously 
monitored sites; sites that might be impacted by construction and mining activities; new surface water 
sites (streams, springs, and seeps) near the ore body that would be added based on the 3D model results 
and area surveys; and a benchmark stream site. All surface water sites would be monitored for flow and 
water quality monthly, including storm flows. Streamflow monitoring would continue during all mining 
periods, and after mine closure. Monitoring would occur, to the extent possible, to determine seasonal 
trends. As described in Appendix K, investigations would be completed to determine if and where streams 
are connected to the regional groundwater system. The 3D model would be refined and rerun after data 
from Phase I Evaluation were incorporated into the model. Following additional data collection and 
modeling, the predicted impacts on surface water resources in the study area may change and the model 
uncertainty would decrease. 
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Phase I - Evaluation 
The proposed evaluation adit area is adjacent to an unnamed tributary to West Fork Rock Creek. The 
evaluation adit would be about 2,000 feet south and 500 vertical feet below the drainage divide that 
separates the West Fork Rock Creek and Copper Gulch. As described in the 2001 FEIS, the unnamed 
tributary is ephemeral near the proposed adit location and becomes perennial about 0.8 mile below the 
proposed adit location where two springs provide perennial flows of 20 to 100 gpm (0.04 to 0.22 cfs). The 
ephemeral section of the stream above the springs flows during the spring snowmelt period. The 3D 
model predicted that during Phase I Evaluation, baseflow would not be affected (Hydrometrics 2014c). 

Phase II - Operations 
Changes in baseflow would occur throughout the year during mining. Because streams in the area may be 
at baseflow only from mid-July to early October, as well as periodically from November through March, 
effects on baseflows may be measurable only during those times of the year. In addition, when higher 
than normal precipitation occurs in late summer/early fall and/or when residual snowpack continues to 
melt through late summer/early fall, streamflow in the study area would contain surface runoff in addition 
to baseflow, so in wetter years, effects on baseflow may be measurable only for short periods or may not 
be measurable during the entire year. 

The effects on baseflows for Rock Creek, the East Fork Bull River, and the Bull River are provided in 
Table 4-8 (Figure 4-2) and discussed in Section 4.7.2.3, Groundwater Quantity. Streamflow 
measurements needed to estimate baseflow have not been collected for most of the streams in the study 
area, and the proportion of streamflow from bedrock groundwater discharge in all study area streams is 
unknown. The 3D model identified the stream reaches that have the largest predicted changes in bedrock-
derived baseflow proportional to pre-mine bedrock-derived baseflow as Chicago Creek in the Bull River 
watershed, South Basin Creek in the Rock Creek watershed, North Basin Creek in the East Fork Bull 
River watershed, and the East Fork Bull River above St. Paul Lake. RCR would collect data in the study 
area drainages during the Phase I implementation (see Appendix K). Although a reduction in bedrock-
derived baseflow may not be observable in any particular year, impacts from dewatering the mine and 
adits may be expressed in other ways, such as a change in the elevation at which streams have perennial 
flow. Mine dewatering may result in a trend toward perennial flow beginning at a lower elevation in the 
affected drainages. Another potential effect would be that in stream reaches where surface flow was 
intermittent, baseflow reduction may result in periods with no surface flow occurring more frequently and 
lasting longer. 

Rock Creek and Rock Creek Meadows 

The predicted changes in baseflow are cumulative from the uppermost point where effects are predicted 
to the mouth of each stream. Baseflow is predicted to decrease in Rock Creek as a result of decreases in 
South Basin Creek and an unidentified reach of either the East Fork Rock Creek or the West Fork Rock 
Creek (Figure 4-2). Streamflow measurements have not been collected in South Basin Creek, but as 
described in Section 3.7.4.3, Rock Creek, West Fork Rock Creek, and East Fork Rock Creek, creek flow 
has been observed to be intermittent. The predicted baseflow reduction may be manifested as a reduction 
in both surface and/or subsurface flow in the creek. An effect of the predicted baseflow reduction may be 
that where the stream is intermittent, periods with no surface flow may occur more frequently and last 
longer. 

As discussed in Section 3.7.4.3, Rock Creek, West Fork Rock Creek, and East Fork Rock Creek, the East 
Fork Rock Creek is a perennial stream that loses surface flow to channel alluvium near the confluence of 
the West Fork Rock Creek. The predicted baseflow reduction may be manifested as a reduction in both 
surface and/or subsurface flow in the creek. Based on streamflow measurements by Hydrometrics in the 
East Fork Rock Creek above the confluence with the West Fork (ERC-1, Figure 3-7), which occasionally 
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showed no surface flow, there may be very low-flow periods when baseflow reduction would be only to 
subsurface flow at this location. Rock Creek Meadows is located within the reach of the East Fork Rock 
Creek that is predicted not to be affected by mine inflows. 

In Rock Creek at the gage located about 100 feet upstream of Montana Highway 200 (RC-1), the creek is 
often dry or nearly dry in late summer, fall, and winter (Chart 3-20). The model-estimated baseflow at this 
location is 7.8 cfs, but measured flows are often less than this and the stream is sometimes dry, suggesting 
that during low-flow periods, much or all of the baseflow is only subsurface flow. The predicted baseflow 
reduction may be manifested as a reduction in both surface and/or subsurface flow in the creek. 

East Fork Bull River 

As described in Section 3.7.4.3, Rock Creek, West Fork Rock Creek, and East Fork Rock Creek, bedrock 
groundwater may be a source of water to the East Fork Bull River upstream of St. Paul Lake. The 3D 
model predicted that baseflow would decrease in the East Fork Bull River from above St. Paul Lake to the 
mouth. The model-estimated baseflow at the mouth is 10.4 cfs. The largest predicted changes in baseflow 
proportional to pre-mine baseflow would occur in upper East Fork Bull River above St. Paul Lake (Figure 
4-2). In the East Fork Bull River downstream of North Basin Creek, the baseflow decrease would be the 
sum of the decrease above St. Paul Lake and the decrease from North Basin Creek. 

Bull River 

Baseflow is predicted to be reduced in Chicago Creek, Copper Gulch, and the Bull River from its 
confluence with the East Fork Bull River to the mouth (Figure 4-2). The largest predicted change in 
baseflow proportional to pre-mine baseflow would occur in Chicago Creek. Impacts from dewatering the 
mine and adits may be expressed as a change in the elevation at which Chicago Creek and Copper Gulch 
have perennial flow. Mine dewatering may result in perennial flow beginning at a lower elevation in these 
drainages. 

Phase II - Closure 
The maximum predicted reductions to stream baseflows would occur about 35 years after mine closure, 
and are provided in Table 4-9 and discussed in Section 4.7.3.1, Groundwater Quantity (Figure 4-4). The 
effects on streamflows are predicted to be slightly greater than effects during mining. When mining 
activities ceased, the adits may or may not be plugged. The possible closure options are described in 
Section 4.7.3.1, Groundwater Quantity - Phase II - Closure/Post-Closure (Year 36 through Year 38/Year 
39 through at least Year 70). Any mine discharge water would be conveyed to, treated, and then 
discharged from the wastewater treatment plant until the water no longer required treatment to meet 
applicable standards. 

Phase II - Post-Closure 
As discussed in the groundwater section, with plugging at the top of the adits, groundwater levels and 
surface flows would nearly return to pre-mining conditions. Without any plugs, the model predicted 
reduced streamflow in the East Fork Bull River and less bedrock baseflow in South Basin Creek 
(Hydrometrics 2014c). 

4.7.3.2.3 Wilderness Lakes 
As discussed in Section 4.7.3.1, Groundwater Quantity, the 3D model predicted no effects on lakes within 
the CMW due to mine inflows and the resulting groundwater drawdown, except St. Paul Lake. St. Paul 
Lake may be affected by mining, but effects may be difficult to separate from the large natural lake level 
variations. If deep bedrock groundwater is a component of the inflow to St. Paul Lake, mine dewatering is 
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predicted to reduce this source of water to the lake, and the lake level may lower more quickly during dry 
years when the only source of water to the lake is bedrock groundwater. 

Additional modeling of Cliff Lake using a 2D model (Hydrometrics 2014c) showed a potential saturated 
connection between Cliff Lake and the mine void under specific hydrologic conditions. The 2D model 
predicted that with a 1,000-foot buffer around Cliff Lake, the lake would not be affected by mine inflows. 
A buffer of 1,000 feet around Cliff Lake and a buffer of 100 feet around the Copper Lake Fault, Moran 
Fault, and other major faults (Figure 3-2), which may be connected to CMW lakes, would remain 
unmined until the hydrogeology of this area is better characterized through monitoring and updated 
modeling. RCR could mine closer to these features only after approval of the KNF and DEQ. 

As described in Appendix K, a long-term water monitoring plan for Alternative V includes monitoring the 
water balance of Cliff, Copper, St. Paul, and Moran Basin lakes. Monitoring of the lakes and streams for 
early detection of impacts, underground monitoring of mine inflows, avoiding high permeability geologic 
structures that intersect the ore body, grouting mine inflows, and avoiding outcrops and areas underlying 
lakes would minimize possible impacts on wilderness lakes. 

4.7.3.2.4 Phase I Water Use 
Groundwater inflow into the adit (estimated to be 13 gpm (0.03 cfs)) and surface runoff from the 
evaluation adit pad would be captured at the toe of the pad and used for exploration drilling. The 
reduction in runoff to the unnamed tributary to the West Fork Rock Creek below the evaluation adit pad 
would slightly reduce flow in the tributary and West Fork Rock Creek. Water would also be hauled from 
off-site to the evaluation adit and stored in a lined pond for drilling, not affecting stream flows. 

4.7.3.2.5  Phase II Construction Water Use 
Groundwater inflow in the adit (estimated to be 97 gpm (0.22 cfs)) would be used for drilling the second 
adit and as needed for construction purposes. Any unused water would be treated at the wastewater 
treatment plant and discharged to the Clark Fork River. If additional water were needed during 
construction, it would be hauled from off-site to a lined storage pond such as the mill reservoir. There 
would be no reductions in streamflows due to drilling the adit or construction water use. 

4.7.3.2.6 Discharge of Treated Water 
The project water balance is provided in Table 2-5. The water balance provides estimated average annual 
discharges from the wastewater treatment plant to the Clark Fork River of up to 364 gpm (0.81 cfs) 
during construction and up to 651 gpm (1.45 cfs) during mine closure. The average annual flow of the 
Clark Fork River near the point of discharge is 20,000 cfs. DEQ estimated a 7Q10 flow of 3,610 cfs at this 
location (DEQ 1997). The most recent short-term low flow was 220 cfs during 1 day in 1999. Discharges 
from the wastewater treatment plant would increase the flow of the Clark Fork River by much less than 
1% of the average annual flow and 7Q10 flow of the river, and by less than 1% at an extremely low river 
flow of 220 cfs. 

If the adits were not plugged during mine closure, mine water would be treated and discharged to the 
Clark Fork River until MPDES permit effluent limits were met. The estimated average discharge rate of 
treated water post-mining (Table 2-5) would be 110 gpm (0.25 cfs) from the mine and an estimated 27 
gpm (0.06 cfs) from tailings seepage to the underdrains that would be sent to the water treatment plant, 
which would be a small flow increase compared with average flows in the Clark Fork River. If plugs were 
placed near the intersection of the adits and mine void, allowing drainage from the adits only, then the 
estimated average discharge rate of treated water post-mining would be 75 gpm (0.17 cfs) and there 
would be 27 gpm (0.06 cfs) from tailings seepage, which would be treated and discharged until it met 
MPDES permitted effluent limits without treatment. If plugs were placed near the intersection of the adits 
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and mine void and along the adits, including at the entrances, then no mine or water would be treated and 
discharged post-mining to the Clark Fork River. Baseflow reductions in tributaries to the Clark Fork River 
and wastewater treatment plant discharges to the river would result in negligible changes in flow in the 
Clark Fork River downstream of the mine. 

4.7.3.2.7 Effects of Mill Facility and Makeup Water Requirements to Streamflows 
Alternative V mill facility and makeup water requirements are described on page 4-107 of the 2001 FEIS. 
Table 2-5 indicated 5% to 10% of the flow in the process loop would be diverted to the wastewater 
treatment system and fresh water added to the circuit on an ongoing basis to prevent buildup of excess 
constituents in the process water. Federal regulations at 40 CFR 440.104(b)(2)(ii) require that a discharge 
permittee (RCR) demonstrate that such discharges were necessary and could not be eliminated through 
appropriate treatment. If RCR needed to discharge process water to prevent buildup of excess constituents 
in the process water, RCR would make the required demonstration in a MPDES permit application prior 
to discharge, and the DEQ would determine if such discharges complied with 40 CFR 440.104(b)(2)(ii). It 
is estimated that 67 gpm (0.15 cfs) of runoff intercepted at the mill facility from a very small portion of 
the Rock Creek watershed and used at the mill would not reach Rock Creek. This flow reduction would 
be in addition to the flow reduction that would occur in Rock Creek at the confluence of the East and 
West forks due to mine inflows. The makeup well, if needed, would be installed in the alluvium of the 
Clark Fork River and would not be expected to measurably affect the flow of the Clark Fork River. 

4.7.3.2.8 Effects of the Paste Tailings Facility on Flows in the Miller Gulch and Rock Creek Basins 
If pumpback wells were used in Alternative V, groundwater that would otherwise contribute to flows in 
Rock Creek, Miller Gulch, and the Clark Fork River would be intercepted by the pumpback wells at a rate 
equivalent to the rate of pumping of the pumpback wells, which has not been quantified. Assuming all 
water produced by the pumpback well system was treated and discharged to the Clark Fork River, there 
would be no loss of water to the Clark Fork River below the point of discharge. Effects of the paste 
tailings facility to flows in the Miller Gulch and Rock Creek basins were described on pages 4-77 and 4-
107 of the 2001 FEIS. In addition, the tailings facility would alter the topography and drainage 
characteristics of 21 acres in the Rock Creek basin, which may slightly reduce streamflow in lower Rock 
Creek, adding to the effects of streamflow reductions due to mine inflows (Section 4.7.3.2.2, Mine 
Inflows – Effects on Streamflows) and the use of runoff water used at the mill that would not reach Rock 
Creek (Section 4.7.3.2.7, Effects of Mill Facility and Makeup Water Requirements to Streamflows). It is 
estimated that the maximum interception of runoff at the paste fill active area to be returned to the mill 
reservoir would be, on an average annual basis, 61 gpm (0.14 cfs) during operations. In the paste fill 
reclaimed and partially reclaimed area, the estimated maximum intercepted runoff (also returned to the 
mill reservoir) is estimated to be 86 gpm (0.19 cfs) during mining. The total maximum interception of 
runoff during mining from the active, partially reclaimed, and reclaimed areas is estimated to occur 
during production Year 30 and 1 year after closure, and would be 133 gpm (0.30 cfs). This is water that 
would not flow primarily to Miller Gulch, with a small reduction to Rock Creek, both resulting in a 
negligible flow reduction in the Clark Fork River. RCR would have to obtain a beneficial water use 
permit before appropriating any water for beneficial use, such as surface water runoff to Miller Gulch. 
The beneficial water use permit application would describe the location, volume, and rate of the diversion 
and the location, purpose, and period of use. Any beneficial water use permit obtained by RCR would 
require mitigation for any adverse effects on existing permitted water users. 

4.7.3.2.9 Forest Clearing 
Forest clearing for roads or other activities can alter normal streamflow dynamics, particularly the volume 
of peak flow. The degree to which streamflow changes depends on the road density, percentage of total 
tree cover removed from the watershed, and the amount of soil disturbance caused by the harvest, among 
other things. For example, if harvest activities remove a high percentage of tree cover and cause 
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considerable soil disturbance and compaction, rain falling on the soil would infiltrate less than normally 
occurs. Due to the loss of tree cover, evapotranspiration (the loss of water by plants to the atmosphere) 
would be lower than before. The combination of decreased water infiltration into the soil and decreased 
uptake of water by tree cover results in higher streamflow. In general, timber clearing and soil compaction 
on a watershed scale results in water moving more quickly through the watershed because of decreased 
soil infiltration and evapotranspiration. The removal of vegetation on a landscape also would increase 
annual water yields. Effects on peak flow for Alternative V are provided in Table 4-29 in the 2001 FEIS. 

4.7.3.2.10 Influence of Climate Change 
The potential influence of climate change on Alternative V effects on surface water quantity are described 
in the groundwater quantity effects analysis in Section 4.7.3.1.4, Influence of Climate Change. 

4.7.3.3 Groundwater Quality 
4.7.3.3.1 Estimated Adit, Mine, Tailings, and Waste Rock Water Quality 
The estimated quality of evaluation adit, mine, and tailings water is provided in Table 4-10. Estimates of 
adit, mine, and tailings water quality relied on monitored water quality from the Montanore Libby Adit, 
the waste rock stockpiled at the Libby Adit, the Troy Mine underground workings, and Troy Mine reclaim 
water from the tailings (USFS and DEQ 2015). Section 3.5, Geology and Section 3.6, Environmental 
Geochemistry describe why the Troy and Montanore mines are good geologic and geochemical analogs 
for the Rock Creek Mine and, thus, are comparable in terms of expected adit, mine, and tailings water 
quality. The information in Table 4-10 was used to evaluate the effects on surface water and groundwater 
quality during the various mine phases and post-mining. 

Nitrate and ammonia concentrations are expected to be higher during adit construction due to the use of 
explosives. The Explosive Handling and Blasting Plan, described in Section 1.5 of Appendix K, would 
minimize the potential for elevated nitrate or ammonia concentrations occurring in surface water. Post-
construction adit water quality is representative of adit inflows without blasting. Construction adit water 
quality would be the same as for the evaluation adit. The evaluation adit would remain open, but because 
explosives would no longer be used in the evaluation adit, it is expected that nitrate and ammonia 
concentrations would decrease. 
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Table 4-10. Estimated Adit, Mine, Tailings and Waste Rock Wastewater Quality for All 
Alternatives. 

Parameter 
Construc-
tion Adit 

Water 
Post-Construc-
tion Adit Water 

Mine Water 
Operations 

Mine Water 
Post-

Operations 
Tailings 
Water  Waste Rock 

Total dissolved solids 122 114 121 108 266 200 
pH 8.0 8.0 7.5 7.4 7.3 8.2 
Ammonia, as N§ <0.65 <0.050 <1.6 <0.16 4.4 <1.8 
Nitrate, as N§ <37 <0.12 3.1 0.76 13 <54 
Total Phosphorus <0.026 <0.0073 0.096 <0.10 0.086 23 
Sulfate 21 20 23 <24 36 77 
Aluminum <0.014 <0.011 0.075 <0.050 <0.13 <0.017 
Antimony <0.00069 <0.00032 <0.0088 <0.0094 0.023 <0.0012 
Arsenic <0.0057 <0.0011 <0.018 <0.0031 <0.0017 <0.012 
Barium <0.014 0.012 0.068 0.043 <0.11 0.064 
Beryllium <0.00080 <0.00080 <0.0010 <0.0010 <0.0010 <0.00080 
Cadmium <0.000080 <0.000080 0.0015 0.00040 0.00097 <0.000043 
Chromium <0.00047 <0.00054 <0.0010 <0.0010 <0.0010 <0.00053 
Copper <0.0012 <0.0010 0.042 0.065 0.026 <0.0024 
Iron <0.017 <0.017 <0.15 <0.020 0.050 <0.020 
Lead <0.00010 <0.00017 0.0080 0.0060 <0.0044 <0.00035 
Manganese <0.0050 <0.0050 0.21 0.067 0.51 <0.0066 
Mercury <0.000022 <0.000017 <0.0000050 0.00059 <0.0000050 <0.000046 
Nickel <0.00075 <0.00055 <0.010 <0.010 <0.010 <0.0011 
Selenium <0.0010 <0.0010 0.0020 <0.0010 <0.0013 <0.0010 
Silver <0.00020 <0.00025 0.075 0.0040 0.0017 <0.00020 
Zinc <0.010 <0.012 <0.012 <0.013 <0.010 <0.0077 
All concentrations are in mg/L. All metal concentrations are dissolved metals unless otherwise noted. 
For concentrations with no below detection limit results, the representative summary statistic was determined by calculating the median of the 
data. 
For datasets with greater than 0% below detection limit results and less than or equal to 70% below detection limit results, the representative 
summary statistic was determined by calculating the mean of the data. A “<” sign was provided in front of the values to signify that one or more 
below detection limit results were included in the mean determination, indicating that the concentration is expected to be less than the value 
shown. 
For datasets with greater than 70% below detection limit results, the representative summary statistic was determined by calculating the median 
of the data. A “<” sign was provided in front of the values to signify that one or more below detection results were included in the median 
determination, indicating that the concentration is expected to be less than the value shown. 
Bolded nitrate concentrations indicate analyses were for nitrate plus nitrite. 
Bolded metal concentrations are total results due to either lack of dissolved data or dissolved data that were below the laboratory detection limit 
with the detection limit being greater than the lowest water quality standard. 
§See text regarding sample bias and representative concentrations for waste rock. 
Source: USFS and DEQ (2015). 
 
Estimated waste rock water quality is provided in Table 4-10. The data were collected at the Montanore 
Libby Adit waste rock sump located outside the Libby Adit, where waste rock was stockpiled on a liner. 
The waste rock sump samples represent a small volume of waste rock excavated from the existing Libby 
Adit when MMC began dewatering the adit. Concentrations of ammonia and nitrate plus nitrite in Table 
4-10 illustrate, using Libby Adit data, nutrients associated with prior blasting of waste rock. Emulsions 
were not used by MMC during the blasting that created the waste rock. Water samples from the waste 
rock sump were collected from 2008 through 2012. After initially high ammonia and nitrate plus nitrite 
concentrations were measured, water samples from the waste rock sump were collected at an increased 
frequency, with 6 nitrate plus nitrite samples and 10 ammonia samples collected during October 2008. 
During that time, ammonia and nitrate plus nitrite concentrations were at their peak, ranging from 1.47 to 
12.1 mg/L for ammonia and from 118 to 419 mg/L for nitrate plus nitrite. Sampling was decreased in 
frequency the following month to three sample events, and the ammonia decreased to a low of 0.64 mg/L 
and nitrate plus nitrite concentrations decreased to a low of 21.7 mg/L. From 2009 to 2012, ammonia 
concentrations averaged about 0.05 mg/L and nitrate plus nitrite concentrations averaged about 0.9 mg/L, 
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and sample frequency was reduced to about monthly. Consequently, “representative” nitrate plus nitrite 
and ammonia concentrations in Table 4-10 are biased high because of the frequency of sampling when 
their concentrations were high due to blasting. RCR would implement an Explosive Handling and 
Blasting Plan described in Appendix K to minimize the potential for elevated nitrate plus nitrite or 
ammonia concentrations occurring in surface water. It is expected that waste rock water quality nitrate 
plus nitrite and ammonia concentrations would be substantially lower than the representative 
concentrations provided in Table 4-10. 

Based on geochemical analyses, the ARD risk from waste rock is low (Section 3.6.2.2.1, Acid Rock 
Drainage Risk. The only rock with acid generation potential occurs where sulfide minerals, such as pyrite, 
are present in much greater abundance than carbonate minerals. Acid-generating waste rock would not be 
used for construction of the mill pad. To the extent feasible, all waste rock unsuitable for construction 
would be temporarily stored underground above the water table, or permanently disposed of in the 
underground mine below the groundwater table to prevent oxidation. If unsuitable waste rock was 
encountered before appropriate underground storage was available, it would be stored in an approved 
waste storage area within the paste tailings facility footprint and covered until adequate underground 
storage became available. Any unsuitable waste rock not disposed of underground would be disposed of 
off-site under governing solid waste regulations. 

Based on results of SPLP and HCTs, most metal concentrations were low in test results, particularly iron, 
manganese, and aluminum (Section 3.6.2.2.2, Metal Leaching Risk). Higher copper solubility was noted 
in early stages of some HCTs. Antimony, and occasionally arsenic, concentrations were also measurable 
in some tests. Copper, antimony, and arsenic would be included in monitoring programs to ensure that 
water quality is protected in downgradient surface water and groundwater. 

4.7.3.3.2 Phase I - Evaluation 

Evaluation Adit Site 
During Phase I, groundwater would flow toward the adit, so the quality of groundwater surrounding the 
adit would not be adversely affected by the mine. Springs identified near the evaluation adit are outside 
the area of predicted Phase I groundwater drawdown. 

The proposed portal pad would be constructed from development or waste rock from the adit 
construction. With the exception of the mineralized rock and ore, the waste rock would consist of rock 
similar to rock that is currently exposed at the surface, either as outcrop or talus. The primary concern 
would be residual nitrate residue from blasting that would be mobilized by infiltration of precipitation. 
RCR would implement several measures to minimize the potential impact on groundwater quality. The 
mineralized rock and ore would be placed on lined pads and covered to prevent contact with precipitation 
until the mineralized rock was removed from the adit pad and the ore was removed for processing. No 
seepage from the stockpiles to groundwater is expected. RCR would develop and implement an Explosive 
Handling and Blasting Plan, described in Section 1.5 of Appendix K, that would be designed to minimize 
residual nitrate in the waste rock. Snow would be removed from the pad and stormwater runoff diverted 
from the pad to reduce infiltration through the pad. Excess water from the evaluation adit would be 
pumped through a temporary 6-inch polyethylene pipeline to a temporary wastewater treatment system 
that would consist of biotreatment and/or ion-exchange systems for removal of nitrate (RCR 2010). 

As described in Section 3.7.3, Groundwater Hydrology, the permeability of the waste rock and underlying 
talus would likely be very high, so the talus is unlikely to have a saturated zone except possibly during 
periods of high infiltration resulting from snowmelt runoff or large precipitation events. Any groundwater 
in the talus probably responds quickly to these events and drains quickly after such events. When water 
percolated through the waste rock during these events, it would mobilize nitrate from the waste rock into 
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groundwater; however, a large amount of dilution would occur. It is expected that due to measures that 
RCR would implement to reduce nitrate concentrations in the waste rock and due to dilution, nitrate 
concentrations would be well below the nitrate groundwater standard of 10 mg/L. Concentrations of other 
parameters, such as ammonia, which is less soluble and less likely to migrate than nitrate, and sulfate and 
metals, the concentrations of which are expected to be very low, would not be expected to increase in 
groundwater (Schafer 2013). Precipitation that infiltrated the talus from the pad would be collected in a 
lined ditch along the bottom perimeter of the talus slope and routed to a lined stormwater sediment basin. 
Two groundwater monitoring wells would be installed on the downgradient side of the lined ditch to 
monitor potential impacts on groundwater from underflow and/or leakage from the ditch or sediment 
basin (Figure 2-4). 

If Phase II of the mine project were not implemented, the excavated ore and waste rock stockpiled at the 
evaluation adit would be backfilled in the adit, the adit plugged, and the portal pad surface reclaimed. 
Effects on groundwater quality during closure and reclamation of the evaluation adit are not expected. 
Much of the evaluation adit would be above the water table in unmineralized rock and after reclamation, 
groundwater levels would recover to pre-excavation levels. This would limit oxidation of mineralized 
materials encountered in the adit and there would be no groundwater discharge from the reclaimed adit. 

Phase I Infiltration Pond Site 
During Phase I, water from the evaluation adit would be treated and discharged at an estimated average 
rate of 13 gpm (0.03 cfs) to groundwater infiltration ponds located within the footprint of the proposed 
paste tailings facility (Figure 2-1). Among the categories or classes of activities not subject to 
nondegradation review is mineral exploration that does not result in a discharge to surface water and that 
is permitted under the MMRA (75-5-317(2)(q), MCA). Under RCR’s exploration license, RCR is 
required to treat discharge water quality to meet groundwater standards and nondegradation criteria, if 
applicable, at the end of the pipe prior to discharge (DEQ 2008). Because of the treatment required prior 
to discharge, groundwater quality at and downgradient of the infiltration pond site is not expected to be 
adversely affected. Treated water would be monitored before discharge to the infiltration ponds, and 
groundwater would be monitored near the infiltration ponds, as described in Section 1.6 of Appendix K. 
RCR did not request, and DEQ has not granted, a mixing zone for discharges to the Phase I infiltration 
pond (Hydrometrics 2008; DEQ 2008). 

4.7.3.3.3 Phase II Construction 

Adits and Mine Area 
Because groundwater would flow toward the adit openings and mine area, stream baseflow is predicted to 
be unaffected, and groundwater and surface water quality would not be affected. Identified springs within 
the area of the model-predicted Construction Phase groundwater drawdown resulting from dewatering of 
the evaluation and production adits are at elevations greater than 5,900 feet and likely would not be 
affected by drawdown during the construction period. Identified springs located near the evaluation adit 
portal and mill site are outside the model-predicted construction-phase area of groundwater drawdown. 
Following additional data collection during Phase I, including hydrologic data collected from within the 
evaluation adit and the determination of the source of water to springs, the 3D model would be rerun. The 
predicted impacts on groundwater and surface water resources during the construction period would be 
reevaluated and mitigation measures updated, if necessary. 

Mill Site and Paste Tailings Facility Site 
During construction, groundwater quality would not be affected. Water that infiltrated into the subsurface 
from the mill pad and waste rock stockpile would be intercepted by underdrains, stored in a lined pond, 
and reused as needed. The paste tailings facility toe buttresses would be constructed from suitable waste 
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rock and/or borrow material from the paste tailings facility area. A blanket drain would be installed 
beneath the toe buttress near the downstream toe that would collect all seepage from the toe buttress. 

4.7.3.3.4 Phase II Operations 

Production Adits and Mine Area 
During the Operations Phase, groundwater would flow toward the adits and mine area. Springs located 
above the regional potentiometric surface (about 5,000 to 5,500 feet) likely would not be affected by mine 
dewatering. Mine dewatering and the resulting decrease in bedrock groundwater discharge to streams and 
springs may subtly change the water quality of streams by reducing the concentrations of some anions and 
cations, resulting in surface water having lower dissolved solids concentrations. If such a water quality 
change occurred, it may only be detectable during low-flow periods when bedrock groundwater is the 
major source of supply to surface water. 

If technically feasible, the underground sumps or reservoirs would be below the pre-mining water table to 
avoid seepage to groundwater. If the underground sumps or reservoirs were located above the pre-mining 
water table, underground monitoring wells would be installed to monitor seepage to groundwater. To 
prevent or minimize mine water flowing to springs if the underground reservoir was located above the 
pre-mining water table, RCR would be required to maintain a low hydrostatic head for the impounded 
water to minimize seepage losses, or line, seal, or grout the underground storage sumps or reservoirs to 
prevent seepage losses. Details of monitoring the underground storage sumps or reservoirs are provided in 
Appendix K. 

Mill Site 
During operations, groundwater quality would not be affected. Water that infiltrated into the subsurface 
from the mill pad and waste rock stockpile would be intercepted by underdrains, stored in a lined pond, 
and reused. A sewage treatment facility would be constructed at the mill site. Effluent would be directed 
to the mill reservoir makeup water pond before being piped to the wastewater treatment plant, and sludge 
would be disposed of at an approved off-site facility. There would be no discharge of untreated sewage to 
groundwater. 

Paste Tailings Facility Site 
The estimated quality of the tailings water is provided in Table 4-10. The chemistry of the Rock Creek 
tailings water could be slightly different from that found at the Troy Mine because the paste tailings 
production process would virtually eliminate decant water, would reduce evapoconcentration, and may 
require an increase in the percentage of process water recycled. The Rock Creek Paste Tailings Seepage 
Model was developed to predict potential effects on groundwater chemistry underlying and downgradient 
of the facility. The tailings facility would be underlain with a blanket drain near the downstream toe and a 
series of finger drains in the natural depressions under the facility footprint to collect some of the tailings 
seepage. The proportion of seepage that the drain system collected would depend on the drain system 
design, the hydraulic properties of foundation materials, and the seepage rate. Seepage from the tailings 
facility not collected by the drains and deep percolation of meteoric water from surrounding portions of 
the upland area may move vertically through the lacustrine silts and clays and mix with groundwater in 
the basal gravel unit, or may move horizontally via shallow sand layers within the lacustrine deposits, or a 
combination of the two pathways. 

The Rock Creek Paste Tailings Seepage Model predicted groundwater concentrations assuming the 
underdrain system captured between 10 and 90% of the seepage from the paste tailings and the 
attenuation flow path was between 5 and 50 feet. Predicted average, 5th percentile, and 95th percentile 
groundwater quality concentrations downgradient of the tailings facility are provided in Table 4-11. The 
same range of groundwater quality concentrations is presented for Operations Year 28 (Table 4-12). The 
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5th percentile concentration is the concentration at which the model predicted a 5% chance of occurring on 
the low end of a possible range of concentrations, and, similarly, the 95th percentile concentration is the 
concentration at which the model predicted a 5% chance of occurring on the high end. For example, in 
Operations Year 28, the model predicted a 90% chance that the calcium concentration in groundwater 
downgradient of the paste tailings facility would be between 39 and 55 mg/L; the model predicted a 5% 
chance that the calcium concentration would be equal to or less than 39 mg/L and a 5% chance that it 
would be equal to or greater than 55 mg/L. In general, chemical loading would increase throughout the 
operations period as the tailings footprint expanded, reaching a peak near the end of operations. The Rock 
Creek Paste Tailings Seepage Model predicted that nitrate would have the largest relative increases in 
concentration. Other parameters for which concentrations would increase are sodium, potassium, 
chloride, sulfate, ammonia, and aluminum. The model predicted virtually no changes in concentrations of 
the attenuated metals (arsenic, antimony, cadmium, copper, lead and silver). The lack of predicted change 
is due to the significant sorption capacity for these parameters in the lacustrine aquifer. None of the 
predicted groundwater quality concentrations (Table 4-12 and Table 4-13) exceed Montana groundwater 
quality standards (Table 3-15). As described in Appendix K, if groundwater action levels were reached, 
action would be required by RCR, but reaching action levels would not be considered a violation of the 
Hard Rock Operating Permit, approved Plan of Operations, or Montana groundwater quality standards. 

Groundwater monitoring of the paste tailings facility would be initiated prior to placing tailings in the 
facility. All monitoring wells located along the perimeter and downgradient from the paste tailings facility 
would be installed at locations approved by DEQ for water quality compliance. Water quality and water 
level data would be collected from the monitoring wells. If groundwater quality monitoring action levels 
were reached, RCR would notify the Agencies within 5 working days. RCR would review the mitigation 
measures described in the Contingency Action Plan and propose to implement one or more of the 
measures described therein, such as pumpback wells, to ensure that groundwater quality concentrations 
outside of the paste tailings facility’s approved mixing zone would not exceed water quality standards and 
applicable nondegradation criteria. If RCR developed alternative contingency actions not described in the 
Contingency Action Plan, RCR would revise the Contingency Action Plan with a new or modified 
measure along with a proposed schedule for implementation and submit it to the Agencies for approval. If 
the measures to be implemented included a proposal to install pumpback wells, the pumpback well 
system would be designed to capture all groundwater affected by tailings seepage. RCR would be 
required to demonstrate full capture of any affected groundwater through monitoring. Several private 
domestic wells are located downgradient of the proposed paste tailings facility (Figure 3-9). 
Downgradient domestic wells would be monitored as described in Appendix K. 
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Table 4-11. Predicted Pre-Mining Groundwater Quality Concentrations Downgradient of the Paste 
Tailings Facility. 

Parameter 5th Percentile 
(mg/L) 

Mean 
(mg/L) 

95th Percentile 
(mg/L) 

Chemically Conservative Ions 
Calcium 52 64 73 
Magnesium 20 26 33 
Sodium 4.7 5.5 6.6 
Potassium 2 2.3 2.7 
Bicarbonate 340 370 410 
Chloride 1 1 1 
Sulfate 5 6.2 7.6 
Fluoride 0.11 0.13 0.16 
Nitrate + Nitrite as N 0.021 0.032 0.044 
Total Ammonia 
(NH3+NH4 as N) 

0.07 0.11 0.16 

Total Phosphorus 0.16 0.28 0.46 
Aluminum 0.021 0.033 0.044 
Iron  0.085 0.20 0.32 
Manganese 0.28 0.39 0.5 

Sorbed Metals 
Arsenic 0.0012 0.0018 0.0026 
Antimony 0.0030 0.0030 0.003 
Cadmium 0.0001 0.00013 0.00018 
Copper 0.0010 0.0010 0.0010 
Silver 0.00021 0.00030 0.00043 
Lead 0.0012 0.0017 0.002 
Concentrations are vertically averaged within the various subsurface deposits downgradient of the paste tailings 
facility. All metal concentrations are dissolved metals. Groundwater standards are in Table 3-15. 
Source: Schafer 2014. 
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Table 4-12. Predicted Mine Operation (Year 28) Groundwater Quality Concentrations 
Downgradient of the Paste Tailings Facility. 

Parameter 5th Percentile 
(mg/L) 

Mean 
(mg/L) 

95th Percentile 
(mg/L) 

Chemically Conservative Ions 
Calcium 39 47 55 
Magnesium 14 19 25 
Sodium 8.9 12 15 
Potassium 5.6 8.6 11 
Bicarbonate 220 270 310 
Chloride 1.3 1.7 2 
Sulfate 12 17 21 
Fluoride 0.13 0.15 0.17 
Nitrate + Nitrite as N 2.5 4.8 7.2 
Total Ammonia 
(NH3+NH4 as N) 

0.88 1.6 2.2 

Total Phosphorus 0.13 0.2 0.31 
Aluminum 0.042 0.054 0.066 
Iron  0.07 0.13 0.21 
Manganese 0.31 0.38 0.46 

Sorbed Metals 
Arsenic 0.0012 0.0018 0.0026 
Antimony 0.0030 0.0031 0.0033 
Cadmium 0.0001 0.00013 0.00018 
Copper 0.0010 0.0010 0.0011 
Silver 0.00021 0.00030 0.00043 
Lead 0.0012 0.0017 0.002 
Concentrations are vertically averaged within the various subsurface deposits downgradient of the tailings facility. 
All metal concentrations are dissolved metals. Groundwater standards are in Table 3-15. 
Source: Schafer 2014. 
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Table 4-13. Predicted Post-Closure Groundwater Quality Concentrations Downgradient of the 
Paste Tailings Facility. 

Parameter 5th Percentile 
(mg/L) 

Mean 
(mg/L) 

95th Percentile 
(mg/L) 

Chemically Conservative Ions 
Calcium 41 50 58 
Magnesium 16 21 27 
Sodium 7.8 11 13 
Potassium 4.4 7 9.9 
Bicarbonate 240 290 330 
Chloride 1.2 1.5 1.8 
Sulfate 9.7 14 18 
Fluoride 0.13 0.15 0.16 
Nitrate + Nitrite as N 1.6 3.6 5.7 
Total Ammonia 
(NH3+NH4 as N) 

0.62 1.2 1.8 

Total Phosphorus 0.14 0.22 0.33 
Aluminum 0.038 0.049 0.06 
Iron  0.072 0.14 0.22 
Manganese 0.29 0.37 0.45 

Sorbed Metals 
Arsenic 0.0012 0.0018 0.0026 
Antimony 0.0030 0.0031 0.0034 
Cadmium 0.0001 0.00013 0.00018 
Copper 0.0010 0.0010 0.0011 
Silver 0.00021 0.00030 0.00043 
Lead 0.0012 0.0017 0.002 
Concentrations are vertically averaged within the various subsurface deposits downgradient of the paste tailings 
facility. All metal concentrations are dissolved metals. Groundwater standards are in Table 3-15. 
Results are for post-closure year 13. 
Source: Schafer 2014. 
 
Discharges to groundwater from mining operations subject to operating permits under the MMRA are not 
subject to groundwater permit requirements (75-5-401(5), MCA). Because predicted groundwater quality 
for some parameters would be greater than ambient concentrations, RCR would have to apply to DEQ for 
a mixing zone or an authorization to degrade. RCR has not made such an application. A mixing zone is a 
limited area of a surface waterbody or a portion of an aquifer where initial dilution of a discharge takes 
place, where water quality changes may occur, and where certain water quality standards may be 
exceeded (ARM 17.30.502(6) and 75-5-103(21), MCA). RCR would have to submit information 
concerning the biological, chemical, and physical characteristics of the receiving water, as specified in 
ARM 17.30.506 or as requested by DEQ. After submittal of the required information, DEQ would 
determine if a mixing zone beneath and downgradient of the paste tailings facility would be granted in 
accordance with ARM 17.30.518 and, if so, would determine its size, configuration, and location. If DEQ 
granted a mixing zone, water quality changes might occur, but would have to be below applicable 
nondegradation criteria outside of the mixing zone. 

4.7.3.3.5 Phase II - Closure/Post-Mining 

Mine Area 
The estimated quality of the mine water post-mining is provided in Table 4-10. Regardless of which 
closure option was selected, RCR would install appropriate seals to minimize or eliminate air circulation 
within the mine void. The intent of this provision would be to reduce or minimize ongoing oxidation of 
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minerals exposed within the mine void. Barriers or plugs would be designed to allow water to drain from 
the mine (if that option is selected), but would prevent air circulation. If the adits were not plugged after 
mine closure, groundwater would flow toward the adit openings and mine void, so the quality of 
groundwater surrounding the adits and mine would not be adversely affected by the mine. If the adits 
were plugged after mine closure, when the mine void filled, groundwater would move downgradient from 
the mine void via fractures. If the area to be mined is currently hydraulically connected to area springs 
and/or streams, then as the mine void refilled with water, those connections would be reestablished. 
However, because of the complexity of the fracture flow system, it may not be possible to predict where 
and if these connections occur. The 2001 FEIS stated that two springs located about 0.8 mile below the 
proposed adit location flow perennially, which indicates that bedrock groundwater may be a source of 
supply to the springs. The flowpath from the mine void to all of the identified springs downgradient of the 
mine void is at least 3,000 feet. The distance from the proposed mine void to the nearest stream channel 
where baseflow is presently known to occur (upper East Fork Bull River) would be along a groundwater 
flow path that is about 1 mile long, as shown in Figure 4-14 in the 3D model report (Hydrometrics 
2014c). The volume of groundwater moving along fractures from the mine void would be small and 
subject to dilution by groundwater along the path. Major ions and nitrate would likely not attenuate along 
the path, but metals (particularly arsenic and copper, and to a lesser extent antimony) would undergo 
attenuation. Iron concentrations would be controlled by the oxidation-reduction conditions in the bedrock 
groundwater system, and likely would not change in the springs. It is unlikely there would be measurable 
effects on spring water quality downgradient of the mine void, particularly in springs with little or no 
bedrock groundwater source. If groundwater originating from within the mine void were to reach the 
upper East Fork Bull River, any water from the mine void would be further diluted by other baseflow 
entering the East Fork Bull River from the north and east. It is unlikely there would be measurable effects 
on water quality in the stream. Additional site data would be collected prior to and during the Evaluation 
Phase to determine if there would be effects on surface water quality. 

Mill Site and Paste Tailings Facility 
After mine closure, groundwater quality at the mill site would not be affected. Water that infiltrated into 
the subsurface from the mill site pad would be intercepted by underdrains and sent to the wastewater 
treatment plant until it met surface water standards. 

Seepage to groundwater from the tailings facility would decline after mine closure due to a transition to 
reclaimed conditions when net infiltration would decrease as the final portions of the tailings facility were 
reclaimed. The predicted post-closure groundwater quality downgradient of the paste tailings facility is 
provided in Table 4-13. Predicted post-closure groundwater concentrations would be less than during 
operations, but would remain greater than pre-mining concentrations for sodium, potassium, sulfate, 
chloride, nitrate, and ammonia. None of the predicted post-mining groundwater quality concentrations 
would exceed groundwater quality standards. 

4.7.3.4 Surface Water Quality 
With the exception of erosion and sedimentation effects due to the proposed mine project, effects on 
surface water quality during Phase I Evaluation, Phase II Construction and Operations, and the Closure 
and Post-Closure phases are discussed in Section 4.7.3.4.3, Phase II - Operations. Erosion and 
sedimentation effects for all of the mine phases are discussed in Section 4.7.3.4.5, Erosion, 
Sedimentation, and Stormwater Control. 
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4.7.3.4.1 Phase I Evaluation 

Evaluation Adit Area 
Stream water quality and temperature would not be affected due to reductions in bedrock groundwater 
discharges to streams during Phase I based on the 3D model’s prediction that no changes to streamflows 
would occur during this phase. 

The proposed portal pad would be constructed from development or waste rock from the adit 
construction. With the exception of alteration-zone rock and ore, the waste rock would consist of rock 
similar to what is currently exposed at the surface, either as outcrop or talus. The expected water quality 
of the adit water is provided in Table 4-10. The primary concern during adit construction would be 
residual nitrate residue from blasting. RCR would implement several measures to minimize metal and 
nutrient concentrations in water leaving the portal pad via surface flow or infiltration, and reduce the 
volume of water leaving the adit pad. The alteration-zone and ore rock would be placed on lined pads and 
covered to prevent contact with precipitation until they are eventually removed for processing or returned 
underground. RCR would be required to provide an Explosive Handling and Blasting Plan, as described 
in Section 1.5 of Appendix K, that would minimize residual nitrate in the waste rock. Snow would be 
removed from the pad and stormwater runoff diverted from the pad to reduce the total infiltration through 
the pad. Excess water from the evaluation adit would be pumped to a temporary wastewater treatment 
system that would consist of biotreatment and/or ion-exchange systems for removal of nitrate (RCR 
2010). 

MPDES permit MT0030287 includes Outfalls 006 and 007, which would be the locations of stormwater 
discharges from the evaluation adit site. No water from the mine or adits would be discharged at these 
outfalls. Run-on stormwater would be diverted via a run-on diversion and berm system to divert 
stormwater flows around the adit site to level spreaders. Runoff from the adit pad, including precipitation 
that infiltrated the talus from the pad, would be collected in a lined ditch along the bottom perimeter of 
the talus slope and routed to a lined sediment basin. During the initial Phase I construction, water in the 
sediment basin would discharge through Outfall 006. During adit development, all of the captured 
stormwater would be pumped to the 600,000-gallon portal pad pond and used in adit development or 
piped from the pond to the water treatment plant. Runoff from the soil stockpile would be collected in a 
ditch at the base of the pile and routed to a sediment basin, where it would infiltrate, evaporate, or be 
discharged from Outfall 007. Any discharges from Outfalls 006 and 007 would be regulated under 
MPDES permit MT0030287. Discharges from Outfalls 006 and 007 would be required to meet MPDES 
permitted effluent limits. DEQ determined additional effluent limitations implementing the narrative 
standards were not required. Any water that would seep from the soil stockpile sediment basin from 
Outfall 007 would not adversely affect water quality in the unnamed drainage below the portal pad 
because the soil would be native soil stockpiled prior to any construction activities at the adit, and 
sediment in runoff from the soil stockpile would be captured in the sediment basin. It is expected that any 
increases in suspended sediment concentrations in the West Fork Rock Creek and Rock Creek due to 
discharges from Outfalls 006 and 007 would be negligible due to implementation of erosion- and 
sediment-control BMPs. If the stormwater control ditches or sediment basins failed or were overtopped 
during a storm event exceeding their design capacity, nondegradation criteria and water quality standards 
are not expected to be exceeded downstream of the outfalls due to significant dilution. Monitoring of 
discharges from Outfalls 006 and 007 would be required as described in MPDES permit MT0030287. 
Monitoring of the unnamed drainage below the adit pad would be required, as described in Appendix K. 
Section 1.6 of Appendix K also describes possible actions should monitoring action level criteria be 
reached. If feasible, monitoring wells would be installed near the toe of the talus slope and would be 
designed to collect groundwater samples under site-specific conditions (see Appendix K). If monitoring 
indicates action was required, appropriate mitigation would be implemented. 
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Infiltration Pond Site 
During Phase I, water from the evaluation adit would be treated and discharged at an estimated average 
rate of 13 gpm (0.03 cfs) to groundwater infiltration ponds located in the drainage area of the unnamed 
tributary to Miller Gulch. The infiltration ponds would be situated in the basal gravels underlying the 
lacustrine deposits (Parker 2008). Water discharged to the infiltration ponds would move downgradient 
within the basal gravels. Because the basal gravels are overlain by low permeability lacustrine deposits, 
water in the basal gravels would likely remain as groundwater flow for some distance (Section 4.7.3.1.1, 
Phase I - Evaluation (Year 1 through Year 2)). If the basal gravel groundwater were to discharge to 
surface water in the Miller Gulch drainage, effects on surface water quality in Miller Gulch and the Clark 
Fork River would likely be negligible due to sorption, dilution, and dispersion. Monitoring of Miller 
Gulch would be conducted as described in Section 1.6 of Appendix K. 

If the treated water mixed with basal gravel groundwater were to discharge from the Clark Fork River 
alluvial aquifer to the Clark Fork River, effects on surface water quality would likely be negligible due to 
sorption, dilution, and dispersion. 

4.7.3.4.2 Phase II Construction 

Adits and Mine Area 
Stream water quality and temperature would not be affected due to reductions in bedrock groundwater 
discharges to streams based on the 3D model’s prediction that no changes to streamflows would occur 
during construction. 

Discharges to the Clark Fork River from the Wastewater Treatment Plant 
Depending on the timing of construction, the discharge of treated water (which may be up to about 100 
gpm (0.22 cfs)) would be to either the infiltration ponds described in Section 4.7.3.4.1, Phase I 
Evaluation or to a permitted outfall in the Clark Fork River. The effects of discharges from the 
wastewater treatment plant are further described in Section 4.7.3.4.3, Phase II - Operations. 

Forest Clearing 
An unaltered vegetation buffer would be left between Rock Creek and the road and utility corridors where 
possible, and impacts on RHCAs between the mill site and the east and west forks of Rock Creek would 
be avoided. Some vegetation along streams would be cleared for the power line at utility corridor 
crossings on Rock Creek and West Fork Rock Creek and for construction of the new bridge over Engle 
Creek. Although streamside vegetation clearing may increase stream temperature in localized areas by 
exposing the stream to increased warming by sunlight, the effect would be negligible because less than a 
fraction of 1% of the affected streamside habitat along Engle Creek, Rock Creek, and West Fork Rock 
Creek would be cleared. 

4.7.3.4.3 Phase II - Operations 

Mine Area 
Mine dewatering and the resulting drawdown of bedrock groundwater may subtly change the water 
quality of streams in which flow is predicted to be reduced as a result of mining, as described in Section 
4.7.3.2.2, Mine Inflows – Effects on Streamflows. Reducing the source of deeper groundwater may reduce 
the concentrations of some dissolved inorganic salts in surface water, such as sodium, calcium, potassium, 
bicarbonate, magnesium, chloride, and sulfate. If such a water quality change occurred, it would be 
detectable only during low-flow periods when bedrock groundwater is the major source of supply to 
surface water. Even at low flows, the changes in water quality may be difficult to measure due to the 
naturally low dissolved solids concentrations in both surface water and groundwater. Benchmark surface 
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water sites would be used to develop trend analyses to determine if flow or water quality changes were 
due to mine dewatering and other activities or natural variability and climate change. 

The reduction in bedrock groundwater discharges to study area streams due to mine inflows may increase 
stream temperatures where bedrock groundwater is the major component of baseflow. Bedrock 
groundwater flow to streams is fracture controlled and does not occur uniformly along any stream reach. 
It is difficult to predict how, when, and where reduced bedrock inflows may affect stream temperatures, or 
if such changes would be measurable. Given all of the factors that affect stream temperature, as well as 
the constantly changing stream temperature regime, it may not be possible to separate any effect of mine 
inflows on stream temperature from other effects. 

Discharges to the Clark Fork River from the Wastewater Treatment Plant 
An estimated annual average of 305 to 364 gpm (0.68 to 0.81 cfs) of wastewater would be treated and 
discharged to the Clark Fork River during operations (Table 2-5); larger short-term discharges may occur. 
It is not known whether larger or smaller discharges would occur seasonally or during drier or wetter 
years; the variation in mine inflows would be evaluated during Phase I. The design capacity of the 
wastewater treatment plant would be based on mine inflow information collected during Phase I and the 
overall water balance developed during final mine design. 

During operations, water sent to the wastewater treatment plant is anticipated to consist primarily of bleed 
water or water from the mill reservoir (Table 2-5). The water from the mill reservoir is likely to be a 
combined waste stream. Under the applicable ELGs (40 CFR 440.131(a)(2), discharge flow from a 
combined discharge cannot exceed the volume that could have been discharged had each waste stream 
been treated separately. Water sent to the wastewater treatment plant would be treated and discharged to 
the Clark Fork River. Treated discharge would be required to meet federal ELGs and MPDES permitted 
effluent limits. 

During the MPDES permitting process, DEQ would determine if a mixing zone in any stream receiving a 
discharge would be allowed and, if so, would determine its size, configuration, and location. The design 
and operation of the wastewater treatment plant is described in Section 2.3.1.9.2, General Wastewater 
Treatment. There would be no adverse effects on the quality of the Clark Fork River except possibly 
during unexpected wastewater treatment plant upsets. Any wastewater treatment plant upsets would be 
mitigated as quickly as possible by RCR. The discharge would likely not affect the temperature of the 
Clark Fork River or other factors contributing to the impaired status of the Clark Fork River from the 
Noxon Reservoir to the Noxon Bridge. The discharge would not measurably increase suspended 
sediment, dissolved solids, metal or nutrient concentrations, or change the pH of the river because the 
discharge rate would be less than 1% of even the lowest flow measured in the last 20 years (220 cfs) in 
the Clark Fork River near Noxon. Discharge from the outfall and the diffuser would not be a barrier to 
fish passage, alter the flow regime, or increase dissolved gas saturation in the river. The 2010 temperature 
and sediment TMDLs developed by DEQ for five tributaries to the lower Clark Fork River do not apply 
to the Rock Creek Project because none of the five tributaries are in the study area. 

The Clark Fork River has low total inorganic nitrogen (TIN) and low TP concentrations (Table 3-23). 
Low nutrient concentrations contribute to limited aquatic productivity. RCR has not applied for a new 
MPDES permit for discharges to the Clark Fork River and DEQ has not calculated MPDES permitted 
effluent limits. The remanded MPDES permit had an average monthly limit for TIN of 232 pounds per 
day, resulting in a predicted concentration of 0.067 mg/L, slightly greater than the existing concentration. 
The nutrient TMDL for the Clark Fork River at the Montana/Idaho state line is discussed in Section 
3.7.1.4, Impaired Streams and Total Maximum Daily Loads. DEQ would consider all TMDL requirements 
during MPDES permitting. MPDES permit effluent limitations would prevent impairment of the Clark 
Fork River at the Montana/Idaho border and Lake Pend Oreille in Idaho. 
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According to the reopener provisions of MPDES permits described in ARM 17.30.1361(2)(b), “permits 
may be modified during their terms if…the department [DEQ] has received new information …indicating 
that cumulative effects on the environment are unacceptable, or (c) the standards or requirements on 
which the permit was based have been changed by amendment or judicial decision after the permit was 
issued.” Consequently, the TIN limit for ambient surface waters set in any MPDES permit issued by DEQ 
can be modified at any time if nuisance algal growth caused by RCR’s discharge was observed or lower 
numeric standards for nutrients were adopted. To address the uncertainty regarding the response of area 
streams to increased TIN concentrations, RCR would implement the water quality and aquatic biology 
monitoring described in Appendix K. 

The metals TMDL for the Clark Fork River at the Montana/Idaho state line and for Lake Pend Oreille is 
discussed in Section 3.7.1.4, Impaired Streams and Total Maximum Daily Loads. DEQ would consider all 
TMDL requirements during MPDES permitting. MPDES permit effluent limitations would prevent 
impairment of the Clark Fork River at the Montana/Idaho border and Lake Pend Oreille in Idaho. There 
would be no adverse effects on river water quality at the mouth of the Clark Fork River and its delta at 
Lake Pend Oreille. 

Mill Site 
The effects of storing and using waste rock at the mill site on surface water quality would be similar to 
those described in Section 4.7.3.4.2, Phase II Construction. 

The milling process would involve five major steps: crushing, grinding, flotation, concentrate dewatering, 
and tailings storage. Chemical reagents would be added during the flotation process to separate the metal 
concentrate from the tailings (Appendix I of the 2001 FEIS provides a list of reagents, physical 
characteristics and toxicity of each reagent, the addition points in ore processing, and the estimated annual 
consumption). Water generated at the mill site would be collected and used in the mill, and bleed water 
would be sent to the wastewater treatment plant, so there would be no discharge of untreated water to 
surface water and no effect on surface water quality. 

A sewage treatment facility would be constructed at the mill site. Effluent would be directed to the mill 
reservoir makeup water pond before being piped to the wastewater treatment plant, and sludge would be 
disposed of at an approved off-site facility. There would be no discharge of untreated sewage to surface 
water. 

Paste Tailings Facility Site 
The estimated quality of the tailings seepage after mixing with groundwater is provided in Table 4-12 and 
Table 4-13. The Rock Creek Paste Tailings Seepage Model, described in Section 4.7.3.3.4, Phase II 
Operations, predicted that none of the groundwater quality concentrations would exceed groundwater 
quality standards. As discussed in Section 4.7.3.1.2, Phase II - Construction and Operations (Year 3 
through Year 35), it is possible that some tailings seepage water mixed with groundwater, moving 
downgradient (Figure 3-12), could reach the Clark Fork River and Rock Creek. Effects on surface water 
quality are expected to be negligible due to sorption, dilution, and dispersion in the lacustrine 
groundwater and basal gravel groundwater, channel alluvium, and the streams. Monitoring of streams 
near the paste tailings facility would be conducted as described in Section 1.6 of Appendix K. The effects 
on surface water quality due to failure of the paste tailings facility are described in the 2001 FEIS. 

Accidental Spills and Ruptures 
The effects of accidental ruptures of supply or tanker trucks, as well as several mitigations to reduce 
potential impacts, are described in the 2001 FEIS. Parts of the Phase I Spill Plan (RCR 2010) would be 
used and updated in a Phase II Spill Plan provided by RCR to the KNF prior to commencing Phase II. 
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Potential for pipeline ruptures would be minimized by requiring all tailings, process water, and ore 
concentrate pipelines be dual-walled with leak detection. All pipelines would be buried except at bridge 
crossings. Pipelines would be monitored weekly. The effect on surface water quality from an accidental 
spill or rupture could be large. A spill or release may result in short-term adverse effects on water quality 
in area streams. The effect would depend on the response time for cleanup, the toxicity of the material 
spilled, the size of the spill, how much entered the creek, and how much dilution occurred within the 
stream. 

A quick response to spills or ruptures would reduce the magnitude and extent of effects. A spill material 
recovery plan would be developed by RCR for each stream in the mine area. RCR would store on-site the 
materials and supplies required to conduct the appropriate level of first response to spills, such as silt 
fence, oil booms, spill response supplies, and excavation equipment. Spill monitoring of the pipelines 
would consist of weekly scheduled inspections of the pipeline route. If a leak or spill was confirmed, the 
pump would be shut off, the pipeline allowed to drain, the trench opened up so the pipe could be 
thoroughly inspected, and the ground surface around the leak inspected to determine if pipeline contents 
were reaching a stream. Once the location of the leak was determined, that portion of the pipeline would 
be repaired. If it was determined that the spilled material may be reaching a stream, mine personnel would 
immediately construct sumps to collect the spilled material. Material from these sumps would be pumped 
into tanks and transported for proper disposal or to the wastewater treatment plant. 

4.7.3.4.4 Phase II - Closure/Post-Mining 

Mine Area 
The effects on stream and spring water quality and temperature would be the same as described for the 
Operations Phase, but would be greatest during the maximum period of drawdown at about Year 70 
(Table 4-13). Because of the decrease in groundwater bedrock contribution to surface water, 
concentrations of dissolved inorganic salts may decrease in the affected surface water. If water quality or 
temperature changes occurred, they would be detectable only during low-flow periods when bedrock 
groundwater is the major source of supply to surface water. Plugging of the mine and adits after mine 
closure may affect spring and stream water quality in springs or streams connected to bedrock 
groundwater. These effects are discussed in Section 4.7.3.3.5, Phase II - Closure/Post-Mining. Monitoring 
of springs and streams after mine closure is discussed in Section 1.6 of Appendix K. It is unlikely there 
would be measurable effects on spring and stream water quality below the mine void, but if there were, 
RCR would be required to mitigate to prevent exceedances of water quality standards and applicable 
nondegradation criteria. Because the volume of groundwater moving along fractures from the mine void 
would be small and subject to dilution and attenuation, there would be no effect on water quality in larger 
streams in or downstream of the study area. 

Discharges to the Clark Fork River from the Wastewater Treatment Plant 
The effects on nutrient concentrations in the Clark Fork River below the wastewater treatment plant 
discharge point to the Clark Fork River would continue for as long as the wastewater treatment plant 
operated after mine closure. The estimated discharge from the wastewater treatment plant to the Clark 
Fork River during closure and post-mining is described in Section 4.7.3.4.2, Phase II Construction. The 
effects on water quality of the Clark Fork River in Montana and Idaho and to Lake Pend Oreille would be 
the same as described for the Operations Phase. 

Paste Tailings Facility Site 
The estimated quality of the tailings water is provided in Table 4-10. The effects on surface water quality 
are described in Section 4.7.3.4.3, Phase II - Operations, and the effects due to failure of the paste tailings 
facility are described in the 2001 FEIS. 
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4.7.3.4.5 Erosion, Sedimentation, and Stormwater Control 
Possible effects on streams due to the movement of sediment from roads and mine facilities during Phases 
I and II construction are described in Appendix N. As a result of new road construction, road 
reconstruction and improvements, road obliteration, and facility development, an estimated 38% increase 
(66.1 tons per year) in annual sediment yield at the height of construction was predicted. RCR would 
implement sediment mitigation of a 400-ton-per-year reduction in fine sediment, which would result in no 
net increase and an actual long-term reduction, in fine sediment in Rock Creek. 

Phase I Evaluation Erosion and Sediment Effects and Mitigation 
Methods used to estimate the amount of sediment reduction needed to mitigate the effects of Phase I are 
described in Appendix N. Applying the proportion of disturbed area for Phase I Evaluation to the 
disturbed area for all mining periods of Alternative V to the 400 tons per year of needed mitigation for the 
entire mine operation results in a required sediment reduction of 17 tons per year for the Phase I activities. 
Based on the Washington model results, BMPs would be implemented at 20 locations on NFS roads #150 
and #2741 for sediment mitigation (Figure 2-19). These mitigation measures are described in Chapter 2, 
Appendix N, the SWPPP, and the Rock Creek Evaluation Adit License Application (RCR 2010). 

Implementation of Phase I sediment mitigation would reduce the current sediment load by an estimated 
234 tons per year, which would be 218 tons per year more than required to mitigate Phase I effects. Data 
collected at the 20 sites would be used to help determine road improvements and other measures required 
to mitigate for the predicted, unmitigated increase in sediment. After the road improvements were 
completed, sediment levels at the mitigation sites would be remeasured and the estimated reduction in 
sediment from the improvement work reevaluated using the Washington model. In some instances, road 
BMPs and instream sediment monitoring (streambed core sampling) would also be used to monitor the 
implementation and effectiveness of the sediment mitigation. Mitigation measures (BMPs) based on the 
Washington model would be implemented to control and reduce sediment production by 219 tons per year 
more than determined to be needed from the WATSED modeling. These measures would improve 
streambed conditions. Road BMPs would be monitored, inspected, and maintained in accordance with the 
guidelines presented in the Forest Service’s National Best Management Practices for Water Quality 
Management on National Forest System Lands (USFS 2012a) during all seasons to ensure that road 
design features intended to protect surface water quality would not be damaged or impaired due to road 
use and maintenance, including snow plowing. Water used for dust suppression on roads would be applied 
at a rate that would not result in the transport of the applied water or any sediment from the road to 
surface water. Sediment and runoff from all disturbed areas would also be monitored, inspected, and 
maintained in accordance with MPDES permit MT0031763. 

Phase I Evaluation Stormwater Control 
RCR’s SWPPP outlines measures to control stormwater runoff, erosion, and sediment delivery from the 
site using BMPs. The document provides a description of sediment-control steps that would be taken in 
advance of and concurrent with construction activities to prevent sediment impacts on surface waters. 
These measures may include installation of fabric silt fences, coir/straw logs, straw bale dikes, outlet 
protection, brush and slash filter rows, rolling dips, sediment traps, and check dams in roadside ditches. 
BMPs would be installed, maintained, and inspected in accordance with the guidelines presented in the 
Forest Service’s National Best Management Practices for Water Quality Management on National Forest 
System Lands (USFS 2012a), MDT’s erosion and sediment control manual (2004), and any associated 
MPDES permit. 

Erosion control at the adit site would include both revegetation and surface covers of gravel or rock to 
limit erosion. Structural controls described in the SWPPP would be used during road and utility 
construction activities and construction of the evaluation adit pad to reduce sediment yield to streams. At 
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the adit, berms and drainage ditches would be used to capture stormwater runoff. At the evaluation adit 
portal, stormwater from undisturbed lands above the portal would be diverted away from the portal area 
to level spreaders that would disperse stormwater onto existing vegetated slopes within the watershed of 
the West Fork Rock Creek. Routing stormwater around mine facilities during Phase I would minimize 
stormwater from undisturbed areas from entering the portal area and reduce the amount of stormwater 
runoff from the portal area that would potentially be discharged from Outfalls 006 and 007. Runoff 
ditches would collect stormwater from disturbed areas. The stormwater would be stored in a lined 
containment pond and then pumped through a pipeline to the temporary wastewater treatment system. 
Runoff from the slope below the portal pad would be captured by a lined ditch system at the toe of the 
slope. Water captured in the toe ditch would flow to a sump or sumps and pumped back to the pond on the 
pad for transfer to the wastewater treatment plant. Nonstructural controls would also be used to minimize 
runoff from disturbance areas. The completed portal pad would be graded to the lined surge pond to 
collect runoff. A natural vegetative buffer would remain intact between the toe of the adit portal pad slope 
and the adjacent ephemeral channel. 

After construction was completed, stormwater-control structures such as berms, ditches, silt fence, 
coir/straw logs, straw bales, check dams, and sediment traps installed for the construction activities would 
remain to avoid sediment releases to streams prior to and after a vegetation cover was reestablished. In the 
roads, rolling dips, roadside ditches, and culverts would direct flows and control stormwater. At the adit 
site, the peripheral ditches and berms would remain in place until reclamation was completed in 
accordance with the approved reclamation plan. Where possible, the adit site would be topsoiled and 
revegetated (except areas of rock outcrop and talus). 

Phase II Construction and Operations Erosion and Sedimentation Effects and Mitigation 
The proposed Alternative V sediment mitigation would reduce sediment yield to streams to less than 
existing conditions. Because conditions may change before the start of Phase II of the Rock Creek 
Project, specific sites for sediment mitigation for Phase II would be chosen late in Phase I Evaluation of 
the project. At that time, a field survey would be completed and the Washington model or other similar 
model would be used to quantify the baseline sediment loads and the expected sediment reduction for 
each site. Before Phase II Construction began, RCR would submit a final Phase II mitigation plan for 
reducing in aggregate 400 tons of annual fine sediment loading to Rock Creek by mitigating sediment 
sources in the Rock Creek watershed to the KNF, DEQ, and USFWS for approval. Road BMPs would be 
monitored, inspected, and maintained in accordance with the guidelines presented in the Forest Service’s 
National Best Management Practices for Water Quality Management on National Forest System Lands 
(USFS 2012a) and the MPDES permit during all seasons to ensure that road design features intended to 
protect surface water quality would not be damaged or impaired due to road use and maintenance, 
including snow plowing. Water used for dust suppression on roads would be applied at a rate that would 
not result in the transport of the applied water or any sediment from the road to surface water. 

Rock Creek is on DEQ’s list for impaired waters as a result of substrate alterations due to silviculture 
practices that have impaired aquatic life. The reduction in fine sediment in Rock Creek due to sediment 
mitigation would improve aquatic life habitat in the creek. Alternative V would not alter the substrate in 
Rock Creek because other than construction of new or improved stream crossings, no project facilities 
would be constructed or operated within Rock Creek. Monitoring instrumentation, such as flow meters, 
would have a negligible effect on Rock Creek. During construction of new or improved stream crossings, 
BMPs would be used to minimize effects on the creek channel. Proposed instream activities would be 
subject to three permitting processes: a 310 permit, a 318 authorization, and a 404 permit. Installation, 
replacement, or upgrades of culverts, bridges, or other structures at perennial stream crossings would be 
completed in accordance with a 310 permit following on-site inspections with DEQ, Forest Service, FWP, 
landowners, and the local conservation district. Installation or removal of culverts or other structures in a 
water of the United States would be in accordance with DEQ 318 authorization conditions. All installation 
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or removal of culverts or other structures in a water of the United States, if they resulted in a discharge of 
fill, would be in accordance with the Corps’ 404 permit conditions. 

Phase II Construction and Operations Stormwater Control 
Waste rock that was geochemically tested and determined to be suitable for construction would be used to 
construct the mill pad and the paste tailings facility toe buttresses. Surface runoff from the toe buttresses 
would be captured in stormwater sediment basins and discharge from Outfall 003 if it met effluent limits 
and other conditions of the MPDES permit. Surface runoff from the mill site would be intercepted by 
ditches, stored in a stormwater sediment basin, and used in drilling or discharged from Outfall 004 if it 
met effluent limits and other conditions of the MPDES permit. Any discharges from Outfalls 003, 004, 
006, and 007 would be regulated under MPDES permit MT0030287. No mine drainage or process 
wastewater would be discharged from the four outfalls. Stormwater would not come in contact with waste 
rock. It is expected that any increases in suspended sediment concentrations in Rock Creek or the Clark 
Fork River due to discharges from Outfalls 006 and 007 would be negligible due to implementation of 
erosion- and sediment-control BMPs. If the stormwater control ditches or sediment basin failed or were 
overtopped during a storm event exceeding their design capacity, nondegradation criteria and water 
quality standards are not expected to be exceeded downstream of the outfalls due to significant dilution. 
Stormwater sediment basins would provide primary stormwater containment and minimize impacts on 
surface water quality adjacent to the proposed facilities. 

Proposed surface water-control structures associated with the paste tailings facility would substantially 
reduce potential sediment movement to surface waters during Phase II Operations. The proposed 
stormwater control measures for the paste tailings facility area would include stormwater sediment basins 
constructed at lower elevations in the paste tailings facility disposal site. Limiting unreclaimed areas to 
the active disposal areas would minimize runoff. Stormwater from undisturbed lands above the paste 
tailings facility during mine operations would be diverted away from the facility via ditches to level 
spreaders. Water collected in the stormwater collection pond would be pumped to the paste plant and then 
to the mill reservoir, be used to irrigate reclaimed portions of the paste tailings facility, or infiltrate, 
evaporate, or discharge from Outfall 003. Runoff from reclaimed areas of the paste tailings facility would 
be sent to the mill for reuse or would infiltrate, evaporate, or discharge from Outfall 003. 

At the mill site, the proposed stormwater control measures would include run on/runoff berms that would 
capture and divert water from undisturbed lands above the mill site away from the site and to two level 
spreaders. Routing stormwater around the mine facilities during Phase II would minimize stormwater 
from undisturbed areas from entering mine facility areas and reduce the amount of stormwater runoff 
from the mine facilities potentially discharged from Outfalls 003 and 004. 

4.7.3.4.6 Influence of Climate Change 
It is difficult to predict how the hydrologic systems in the Rock Creek study area would respond to the 
forecasted regional effects of climate change. Decreased groundwater contribution to baseflow in rivers 
and groundwater flow to wilderness lakes could change the chemistry of the streams and lakes, as could a 
seasonally altered runoff pattern. If climate change reduced groundwater infiltration enough to reduce 
mine and adit inflows, less water would contact exposed mineralized rock, which could reduce metal 
mobility and the potential for metal leaching in the mine. Discharges to the Clark Fork River would be 
less if mine and adit inflows decreased. Any effect on water quality from the project, combined with the 
effects of climate change, may be different than those effects estimated to occur with the Rock Creek 
Project alone. As described in Appendix K, RCR would monitor streamflows and water temperatures. 
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4.7.4 Alternatives III and IV 
The following sections describe the potential impacts of Alternatives III and IV on groundwater and 
surface water resources. The effects are described for groundwater quantity, surface water quantity, 
groundwater quality, and surface water quality. Alternatives III and IV, including mitigation and 
monitoring, are described on pages 2-17 through 2-85 of the 2001 FEIS. 

4.7.4.1 Groundwater Quantity 
The 3D model developed by Hydrometrics (2014c) simulated the Alternative V adit configuration and is 
described in detail in Section 4.7.2, Analysis Methods. The adit configuration for Alternatives III and IV is 
slightly different than Alternative V, but would not significantly change the Alternative V simulations. 
The mine configuration would be the same in all alternatives with the exception that Alternative V would 
include a 1,000-foot buffer between the mine and Cliff Lake in addition to 100-foot buffers adjacent to the 
Copper Lake Fault, Moran Fault, and other major faults (Figure 3-2). As described for Alternative V, Cliff 
Lake may be perched above the regional water table and, therefore, would not be subject to effects from 
mine dewatering. If Cliff Lake was perched above the water table, mine dewatering in Alternatives III and 
IV would not impact Cliff Lake. If this was not the case and buffers were not used, Cliff Lake could be 
impacted by mine dewatering. Approval of the mine plan would be contingent on demonstrating that the 
risk to Cliff Lake would be minimized, based on hydrogeologic and applicable engineering analyses. If 
faults were mined through and the overall mine inflow was greater in Alternatives III and IV than 
estimated for Alternative V, reductions in stream baseflow would be greater than predicted for Alternative 
V. The effects of climate change in Alternatives III and IV would be the same as described for Alternative 
V. 

The tailings facility for Alternatives III and IV would be in the same location as in Alternative V, but the 
tailings would be deposited as a slurry for Alternatives III and IV. This would result in a higher total 
seepage rate than predicted for Alternative V, but the seepage that would not be collected by the 
underdrain system would likely be similar to Alternative V. Therefore, the potential impacts of 
Alternatives III and IV on groundwater quantity would be similar to Alternative V. 

4.7.4.2 Surface Water Quantity 
The effects of Alternatives III and IV on surface water quantity due to mine inflows are discussed in 
Section 4.7.3.2, Surface Water Quantity. The effect of the diffuser on the FEMA-designated 100-year 
floodplain of the Clark Fork River would be the same as Alternative V. No other mine facilities for either 
alternative, including proposed roads, would be within a FEMA-designated 100-year floodplain. New 
stream crossings would be constructed across Engle Creek in both alternatives, and also a new crossing 
would be constructed over the West Fork Rock Creek near the mill site in Alternative III. 

Pumpback wells at the tailings facility would be implemented in Alternatives III and IV to capture 
seepage from the tailings not intercepted by the underdrains and seepage collection trenches. 
Groundwater that would otherwise contribute to flows in Rock Creek, Miller Gulch, and the Clark Fork 
River would be intercepted by the pumpback wells at a rate equivalent to the rate of pumping of the 
pumpback wells, which has not been quantified. Assuming all water produced by the pumpback well 
system was treated and discharged to the Clark Fork River, there would be no loss of water to the Clark 
Fork River below the point of discharge. RCR would have to obtain a beneficial water use permit before 
appropriating any water for beneficial use, such as the pumpback or makeup water wells. The makeup 
well, if needed, would be installed in the alluvium of the Clark Fork River and would not measurably 
affect the flow of the Clark Fork River. Other impacts of Alternatives III and IV on surface water quantity 
are described on pages 4-99 and 4-102 of the 2001 FEIS. Without the 100-foot buffers around the Copper 
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Lake Fault, Moran Fault, and other major faults (Figure 3-2), there may be increased effects on baseflows 
in CMW streams. 

4.7.4.3 Groundwater Quality 
The updated estimates of adit, mine, and tailings water quality for all alternatives are provided in Table 
4-10. The effects of Alternative II on groundwater quality are discussed on pages 4-71 through 4-75 of the 
2001 FEIS. As discussed in Section 4.7.3.3, Groundwater Quality, it is expected that the effects on 
groundwater quality due to seepage from the tailings facility would be different from the results provided 
in Table 4-20 of the 2001 FEIS. 

4.7.4.4 Surface Water Quality 
The effects of Alternatives III and IV on surface water quality are discussed in the 2001 FEIS on pages 4-
99 through 4-102. The effect on surface water quality due to mine inflows would be the same as described 
in Section 4.7.3.4.3, Phase II - Operations for the mine area in Alternative V. The influence of climate 
change on surface water quality would be the same as Alternative V. 

4.7.5 Alternative II 
Alternative II is RCR’s mine proposal and is described in detail in the 2001 FEIS. The effect of the 
diffuser on the FEMA-designated 100-year floodplain of the Clark Fork River would be the same as 
Alternative V. 

4.7.5.1 Groundwater Quantity 
Potential impacts of Alternative II on groundwater quantity would be the same as described for 
Alternatives III and IV. 

4.7.5.2 Surface Water Quantity 
The effects on surface water due to mine inflows would be similar to those described for Alternatives III 
and IV. None of the mine facilities, including proposed roads, would be within a FEMA-designated 100-
year floodplain. New stream crossings would be constructed across Rock Creek at two locations and the 
West Fork Rock Creek near the mill site. Impacts of the pumpback wells at the tailings facility would be 
the same as under Alternatives III and IV. Other impacts of Alternative II on surface water quantity are 
described on pages 4-75 through 4-77 of the 2001 FEIS. 

4.7.5.3 Groundwater Quality 
The effects of Alternative II on groundwater quality are discussed on pages 4-71 through 4-75 of the 2001 
FEIS. As discussed in Section 4.7.3.3, Groundwater Quality, it is expected that the effects on groundwater 
quality due to seepage from the tailings facility would be different from the results provided in Table 4-20 
of the 2001 FEIS. 

4.7.5.4 Surface Water Quality 
The effects of Alternative II on surface water quality are discussed on pages 4-77 through 4-96 of the 
2001 FEIS. The effect on surface water quality due to mine inflows would be the same as described in 
Section 4.7.3.4.3, Phase II - Operations for the mine area in Alternative V. 

4.7.6 Alternative I 
Under Alternative I, impacts on surface water and groundwater could result from land development 
activities in the Rock Creek drainage, such as timber harvest and home building. 
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4.7.6.1 Groundwater and Surface Water Quantity 
The effects of Alternative I on groundwater and surface water quantity are described on pages 4-63 and 4-
64 of the 2001 FEIS. 

4.7.6.2 Groundwater and Surface Water Quality 
The effects of Alternative I on groundwater and surface water quality are described on pages 4-63 and 4-
64 of the 2001 FEIS. 

4.7.7 Effectiveness of Agencies’ Proposed Mitigation 
In Alternative V, RCR would implement measures described in Chapter 2 to mitigate potential effects on 
groundwater and surface water quality and quantity. Appendix K describes Alternative V water resources 
monitoring. Alternative V mitigation measures and their expected effectiveness are summarized in Table 
4-14 and Table 4-15 below. 
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Table 4-14. Evaluation of Effectiveness of Monitoring and Mitigation for Effects on Surface Water and Groundwater Quantity. 
Resource Potential Effect Mitigation Goal Mitigation Monitoring Effectiveness of Mitigation 

Surface water in the 
CMW 

Reductions in 
stream baseflows 
or lake levels. 

Minimize impacts on 
surface water 
resources in the 
CMW. 

Maintain buffers 
between mine void 
and water-bearing 
faults and Cliff Lake. 

Measure streamflow every 2 
weeks from August through 
October, and measure flow 
continuously with a flow 
recorder at key locations in 
each stream basin, measure 
spring flows and lake levels 
as described in Appendix K. 

A buffer around Cliff Lake would be highly 
effective in preventing predicted effects on 
surface water in the Cliff Lake basin. At the 
Troy Mine, the use of 30- to 40-foot buffers 
around water-bearing faults has been shown to 
be highly effective in isolating the faults 
hydraulically from the mine void (Thompson, 
pers. comm. 2013). 

To minimize the risk 
of subsidence 
reaching the surface 
and mine water 
flowing to surface 
water, implement 
subsidence mitigation 
measures. 

Same as above. Highly effective in preventing effects on surface 
water in the CMW. 

Stream baseflows Reduction in 
stream baseflows. 

Reduce impacts on 
stream baseflows. 

Grouting ahead of 
blasting to minimize 
groundwater inflows 
to the mine and adits; 
additional grouting 
during mining if 
stream baseflow 
reductions detected. 

Same as above. Moderately effective in reducing effects on 
streamflows, but long-term effectiveness is 
unknown. 
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Table 4-15. Evaluation of Effectiveness of Mitigation for Effects on Surface Water and Groundwater Quality. 

Resource Potential Effect Mitigation Goal Mitigation Monitoring Contingency 
Mitigation Trigger 

Effectiveness of 
Mitigation 

Surface water quality in 
study area 

Increased 
sedimentation due to 
construction and 
mine operations 

Minimize sediment 
delivery to streams 
from roads and mine 
facilities 

See Appendix N for 
list of proposed road 
mitigations and 
Section 2.3.1.12, 
Erosion and 
Sediment Control for 
other erosion and 
sediment-control 
measures 

Monitor sediment at 
instream locations 

NA Very effective in 
reducing sediment 
loading to streams 

Springs in study area Change in water 
quality due to 
reduced bedrock 
water supply 

Minimize change in 
spring water quality  

Maintain buffers 
between mine void 
and water-bearing 
faults 

Monitor springs, as 
described in 
Appendix K, 
determined by GDE 
inventory to be 
connected to regional 
groundwater system 

NA Highly effective in 
minimizing adverse 
effects on spring water 
quality 

Streams in study area Change in water 
quality due to 
reduced bedrock 
water supply 

Minimize change in 
stream water quality 

Maintain buffers 
between mine void 
and water-bearing 
faults 

Monitor stream water 
quality in areas of 
importance for 
aquatic life 

NA Highly effective in 
minimizing adverse 
effects on spring water 
quality 

Unnamed drainage 
below evaluation adit 
portal pad and 
groundwater 
downgradient of portal 
pad 

Increased nitrate/ 
ammonia concentra-
tions 

Prevent nitrate/ 
ammonia standard 
exceedances in surface 
water 

Minimize residual 
nitrate/ ammonia in 
waste rock by using 
explosive techniques 
and management 
selected for this 
purpose 

Monitor nitrate/ 
ammonia 
concentrations from 
Outfall 006 as 
required in MPDES 
permit MT0030287 

Action levels for 
groundwater 
compliance wells; 
effluent limits for 
Outfall 006 

Very effective in 
minimizing available 
nitrate/ ammonia for 
leaching and transport 

Unnamed drainage 
below evaluation adit 
portal pad and ground-
water down-gradient of 
portal pad 

Increased nitrate/ 
ammonia, sulfate 
and metal 
concentrations 
 

Prevent exceedances 
of standards in surface 
water and 
groundwater 

Remove snow 
accumulation and 
divert all stormwater 
runoff from pad 

Monitor for 
parameters listed in 
Table K-9 (Appendix 
K) in groundwater 
compliance wells, and 
monitor concentra-
tions from Outfall 
006 as required in 
MPDES permit 
MT0030287 

Action levels for 
groundwater 
compliance wells; 
effluent limits for 
Outfall 006 

Moderately effective in 
reducing infiltration of 
precipitation through the 
pad 
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Resource Potential Effect Mitigation Goal Mitigation Monitoring Contingency 
Mitigation Trigger 

Effectiveness of 
Mitigation 

Unnamed drainage 
below evaluation adit 
portal pad and 
groundwater 
downgradient of portal 
pad 

Increased nitrate/ 
ammonia, sulfate 
and metal 
concentrations 

Prevent exceedances 
of standards in surface 
water and ground-
water 

Lined collection 
ditch around toe of 
talus and waste rock; 
water routed to a 
lined sediment basin 
designed to contain 
runoff from a 100-
year/24-hour storm 
event; discharges 
from sediment basin 
would be regulated 
by MPDES permit 
MT0030287 effluent 
limits for Outfall 006 

Monitor nitrate/ 
ammonia concentra-
tions in groundwater 
downgradient of lined 
collection ditch 

Action levels for 
groundwater 
compliance wells 

A properly designed and 
maintained, collection 
ditch and sediment basin 
would be highly 
effective; to be effective, 
the ditch would have to 
be excavated to bedrock 

Groundwater 
downgradient of paste 
tailings facility and 
surface water near 
tailings facility 

Changes to 
groundwater quality 
and surface water 
quality from tailings 
seepage  

Prevent exceedances 
of water quality 
standards  

If action levels were 
reached, design and 
install and operate 
pumpback well 
system or take other 
action to mitigate 
potential effects on 
water quality 

Monitor water quality 
quarterly during 
baseline period, 
Construction, 
Operation, and 
Reclamation Phases, 
as well as during 
temporary facility 
shutdowns  

Water quality action 
levels 

Effective in preventing 
water quality standards 
exceedances 
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4.7.8 Cumulative Impacts 

4.7.8.1 Groundwater Quantity 
Past and present actions have not affected groundwater quantity in the study area. The Rock Creek Project 
and the Montanore Project would mine the west and east sections (respectively) of the same mineral 
deposit, which have been separated and offset from each other by the Rock Lake Fault. Both mines would 
maintain dewatered conditions in the mine void and adits until closure (Figure 2-25). The cumulative 
impact analysis for effects on groundwater assumed that both mines would be in operation at the same 
time and the period of maximum drawdown would coincide. The predicted cumulative reductions in 
stream baseflow from the two mines (Table 4-16) were estimated by adding the results from the 
Montanore and Rock Creek 3D models for the respective periods of greatest groundwater drawdown 
(Geomatrix 2011; Hydrometrics 2014c). Because the two models present results for slightly different 
scenarios, Table 4-16 includes results for only one bulk hydraulic conductivity scenario (10-6 cm/sec) 
from the Rock Creek model. The Montanore model provided results for an unmitigated and mitigated 
scenario. Only the unmitigated scenario is shown in Table 4-16. The Montanore model predicted that with 
mitigation, the baseflow reduction at the mouth of Rock Creek would be 0.2 cfs, rather than 0.7 cfs for the 
unmitigated scenario. This would result in a mitigated cumulative reduction of 0.6 cfs versus an 
unmitigated baseflow reduction of 1.1 cfs. 

Table 4-16. Predicted Changes to Baseflow (Bulk K 10-6 scenario) – Cumulative Impacts (Maximum 
Drawdown without Mitigation). 

Drainage (see Figure 4-4) Model-Predicted Pre-
mining Baseflow (cfs) 

Model-Predicted 
Baseflow (cfs) 

Predicted Cumulative 
Change in Baseflow 

(cfs) 

Rock Creek (above confluence with 
Clark Fork River) 7.8 6.7 -1.1 

East Fork Bull River (above confluence 
with Bull River) 10.4 9.5 -0.9 

Bull River (above confluence with 
Clark Fork River) 20.6* 19.6 -1.0 

cfs = cubic feet per second. “cfs” is the accepted unit for reporting streamflow. Because it is a large unit (1 cfs = 448.8 gpm), predicted changes in 
terms of cfs appear to be very precise (i.e., reported to 0.1 cfs). Streamflow variability and measurability are discussed in Section 4.7.3.2, Surface 
Water Quantity. 
* 20.6 cfs reported by Hydrometrics is only the portion of the baseflow at the mouth of the Bull River that is derived from groundwater 
contributions from within the modeled area; estimated baseflow at the mouth is about 100 cfs.  
Source: Hydrometrics 2014c. 
 
During the period of maximum drawdown, based on the Montanore 3D model, the Montanore Mine is 
predicted to reduce baseflow in East Fork Rock Creek at the wilderness boundary by 130 gpm (0.29 cfs) 
(100% of the predicted baseflow) and reduce storage in Rock Lake at the rate of 67 gpm (0.15 cfs). If the 
actual baseflow at the wilderness boundary were higher than that predicted by the Montanore model (as 
predicted by the Rock Creek 3D model), then the cumulative baseflow reduction at this location would be 
greater than predicted by the Montanore model. In this scenario, cumulative baseflow would decrease by 
up to 200 gpm (0.44 cfs), because with a higher pre-mining baseflow, the Montanore reduction would be 
only from creek baseflow, rather than reducing Rock Lake storage. If this were the case, then the 
predicted baseflow reduction at the mouth of Rock Creek would be 583 gpm (1.3 cfs) (17%), rather than 
what is reported in Table 4-10. 

Using the unmitigated results from the two models, the predicted baseflow reductions at the mouth of the 
three main drainages would be about 14% at the mouth of Rock Creek, 9% at the mouth of East Fork Bull 
River, and 1% at the mouth of the Bull River. 
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None of the other reasonably foreseeable actions listed below would affect groundwater conditions and 
would not contribute to cumulative effects on groundwater flow: 

• Libby Creek Ventures drilling plans 
• Wayup Mine 
• Miller-West Fisher Vegetation Management Project 
• Forestwide herbicide weed control 
• Timber harvest of private lands in the Rock Creek drainage 
• Continued development of private lands within the study area 

 

4.7.8.2 Surface Water Quantity 
Past, present, and future timber harvests could increase peak flows in study area streams. The potential 
volume peak flow increases in Rock Creek or other study area streams cannot be quantified and would 
depend on when timber harvesting occurred and site-specific information that is currently unknown. 
Development of private lands within the study area that resulted in land clearing may also increase peak 
flows in study area streams. Streambank stabilization that might occur on private lands could affect 
streamflow by altering stream channels. 

Based on the Montanore and Rock Creek model results, the Montanore Project includes underground 
mining that would affect stream baseflows in the East Fork Rock Creek, East Fork Bull River, and Bull 
River. If the two mine operations occurred simultaneously, cumulative effects on stream baseflows would 
be limited to these watersheds (Table 4-10). As the mine voids filled and groundwater levels above the 
mines and adits reached steady-state conditions, the effects on streamflow would decrease. Cumulative 
effects at steady-state conditions were not quantified. No other aspects of the two projects would have 
cumulative effects on surface water quantity. 

There would be cumulative effects on St. Paul Lake, but no other wilderness lakes. Mine dewatering from 
both mines is predicted to reduce bedrock groundwater flow to the lake, and the lake level may lower 
more quickly during dry years if and when the only source of water to the lake is bedrock groundwater. 
The maximum effects on Rock Creek and the East Fork Bull River would occur after both mines ceased 
operations, assuming a worst-case scenario that both mines operated and closed simultaneously. It is 
unlikely that the maximum effect of both mines would occur in the same year, so that the effects on 
streamflow in the streams listed in Table 4-10 would not occur at the same time and the cumulative 
effects would be smaller. 

The maximum cumulative effects of the Montanore and Rock Creek projects to baseflows for Rock 
Creek, the East Fork Bull River, and the Bull River, without mitigation, are provided in Table 4-10. The 
stream sections that may be affected by both mines are based on where the effects begin in the upper 
sections of the creeks down to the mouths. The Bull River would not be directly affected by either mine 
project, but minor indirect effects could result from baseflow reductions to some of its tributaries. In the 
East Fork Rock Creek, cumulative predicted baseflow reductions would occur downstream of South 
Basin Creek. In Rock Creek, cumulative predicted baseflow reductions would occur from its confluence 
with the East and West forks to its mouth. In the East Fork Bull River, cumulative predicted baseflow 
reductions would occur along its entire length. Cumulative predicted baseflow reductions would occur in 
the Bull River from its confluence with the East Fork Bull River to its mouth. 

Past and present actions that have not affected streamflows or lake levels in the study area include the 
following: 
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• Troy Mine activities 
• Past and current mining and gravel pits 
• KNF’s land management activities in Spring Gulch 
• Bear Lakes access for Bear Lakes Ranch 
• ATV trail construction 
• Outfitting operations for recreation and special uses 
• Operation of a private sawmill at Montana Highway 200 and the Rock Creek Road 
• Stream restoration activities within and outside of the study area 
• Prescribed burns outside of the study area 
• Implementation of the DNRC Habitat Conservation Plan 
• Control measures implemented at the Montana Highway 200 slump near Noxon 
• Relicensing of the Noxon Rapids and Cabinet Gorge hydroelectric dams 

 
Reasonably foreseeable future actions that would not affect streamflows or lake levels in the study area 
include the following: 

• Libby Creek Ventures drilling plan, which would disturb about 1 acre adjacent to the Upper 
Libby Creek Road 

• Wayup Mine and Fourth of July Road Access, which would involve reconstruction of roads in 
the upper West Fisher Creek drainage 

• Miller-West Fisher Vegetation Management Project, which would involve timber harvest and 
other vegetation treatments in the Miller and West Fisher Creek drainages 

• Forestwide herbicide weed control, which would treat noxious weeds in the KNF. 

4.7.8.3 Groundwater Quality 
Cumulative effects on groundwater quality are not expected because other past and present actions have 
not and other future actions have not or would not affect groundwater quality in the Rock Creek study 
area. 

4.7.8.4 Surface Water Quality 
Timber harvest and continued development of private lands in the study area may increase sediment 
transport to study area streams. Streambank stabilization projects may temporarily increase sediment 
transport to streams but, when completed, would reduce sediment transport to streams. The potential 
sediment increases in Rock Creek or other study area streams cannot be quantified and would depend on 
when timber harvesting occurred and site-specific information that is currently unknown. Implementation 
of Alternative V sediment mitigation would reduce sediment transport in the Rock Creek drainage and 
would counteract any increase in the drainage from other activities. 

An active gravel pit on lower Rock Creek has been a chronic source of sediment to Rock Creek. The 
existing Rock Creek pit would be reopened in two phases. A plan to stabilize the cut slope between NFS 
road #150 and the existing pit has been approved by the Cabinet Ranger District, so cumulative effects on 
the water quality of Rock Creek from the gravel pit would be minimized or eliminated. 

The effects of herbicide application on study area stream water quality would be negligible. In the Final 
EIS for invasive plant management, the KNF concluded that herbicide application associated with 
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forestwide herbicide weed control projects would “present a low risk, if any, of herbicides threatening the 
health of aquatic ecosystems, animal species, or the general public” (USFS 2007b). 

Stream restoration activities within the study area by KNF and Avista may cumulatively affect surface 
water quality in the East Fork Bull River by reducing sediment sources to the stream. Measures to protect, 
mitigate, and enhance surface water resources affected by operation of the Noxon Rapids and Cabinet 
Gorge hydroelectric dams may cumulatively affect surface water quality in the Clark Fork River and 
Rock Creek. This includes enhancing stream habitat in Rock Creek, reducing sources of pollutants to the 
Clark Fork River, and monitoring water quality and streambank erosion rates in the Clark Fork River. 

Because cumulative baseflow reductions are predicted due to the Rock Creek and Montanore Mine 
projects, there would be cumulative effects on surface water quality at the locations described in Section 
4.7.3.2, Surface Water Quantity. Mine dewatering and the resulting drawdown of bedrock groundwater 
may subtly change the water quality of the East Fork Rock Creek and East Fork Bull River. 

Past and present actions that would not affect water quality in the study area include the following: 

• Troy Mine activities 
• KNF’s land management activities in Spring Gulch 
• Mining and gravel pits on the Vermilion River and along Lyons Creek 
• Bear Lakes access for Bear Lakes Ranch 
• ATV trail construction on NFS roads #154 and #2211 
• Outfitting operations for recreation and special uses 
• Operation of a private sawmill at Montana Highway 200 and the Rock Creek Road 
• Prescribed burns within the study area 
• Implementation of the DNRC Habitat Conservation Plan 
• Control measures implemented at the Montana Highway 200 slump near Noxon 

 
Reasonably foreseeable future actions that would not affect surface water quality in the study area include 
the following: 

• Libby Creek Ventures drilling plan, which would disturb about 1 acre adjacent to the Upper 
Libby Creek Road, would not affect water quality in study area streams or sediment transport 
in the Rock Creek drainage. 

• Miller-West Fisher Vegetation Management Project, which would involve timber harvest and 
other vegetation treatments in the Miller and West Fisher Creek drainages, would not affect 
water quality in study area streams or sediment transport in the Rock Creek drainage. 

• Wayup Mine and Fourth of July Road Access, which would involve reconstruction of roads in 
the upper West Fisher Creek drainage, would not affect water quality in study area streams or 
sediment transport in the Rock Creek drainage. 

• Herbicide application associated with forestwide herbicide weed control projects would 
“present a low risk, if any, of herbicides threatening the health of aquatic ecosystems, animal 
species, or the general public” (USFS 2007b). Therefore, effects on study area stream water 
quality would be negligible. 
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4.7.9 Regulatory Compliance 

4.7.9.1 Groundwater and Surface Water Quality 
This section discusses compliance with applicable laws and regulations regarding changes in groundwater 
and surface water quality 

4.7.9.1.1 Organic Administration Act and Forest Service Mineral Regulations 
The Forest Service is responsible for ensuring that mine operations on NFS lands comply with Forest 
Service locatable minerals regulations (36 CFR 228 Subpart A) for environmental protection. One of 
these regulations (36 CFR 228.8) requires that mining activity be conducted, where feasible, to minimize 
adverse environmental impacts on NFS surface resources. 36 CFR 228.8 also requires that mining 
operators comply with applicable state and federal water quality standards, including the Clean Water Act; 
comply with applicable federal and state standards for the disposal and treatment of solid wastes; take all 
practicable measures to maintain and protect fisheries and wildlife habitat that may be affected by the 
operations; construct and maintain all roads so as to assure adequate drainage and to minimize or, where 
practicable, eliminate damage to soil, water, and other resource values; and, where practicable, reclaim 
the surface disturbed in operations by taking such measures as preventing or controlling on-site and off-
site damage to the environment and forest surface resources. 

Minimize Adverse Environmental Impact (36 CFR 228.8) 
Alternative V would have a disturbance area of 445 acres. Alternative V would include the use of BMPs 
to minimize erosion and effects on surface water quality. Alternative V would comply with 36 CFR 228.8 
because the modifications to the disturbance area are feasible and would minimize adverse environmental 
impacts on surface water quality. 

The Agencies’ analysis indicated that seepage from the paste tailings facility not collected by the drains 
may move vertically through the lacustrine silts and clays and commingle and mix with groundwater 
flows in the basal gravel unit, or may move horizontally via shallow sand layers within the lacustrine 
deposits, or a combination of the two paths. The Water Resources Monitoring Plan described in Appendix 
K includes proposed action levels for specific water quality parameters in groundwater at the paste 
tailings facility. If changes in groundwater quality concentrations were detected in nearby monitoring 
wells in concentrations exceeding groundwater action levels, RCR would notify the Agencies, develop a 
Work Plan, and implement measures to ensure that groundwater quality concentrations near the paste 
tailings facility would not exceed water quality standards and applicable nondegradation criteria outside 
of an approved mixing zone. 

In Alternative V, discharges from stormwater sediment basins would be regulated under MPDES permit 
MT0030287. No mine drainage or process wastewater would be discharged from stormwater outfalls and 
stormwater would not come in contact with waste rock. It is expected that any increases in suspended 
sediment concentrations due to discharges from the outfalls would be negligible due to implementation of 
erosion- and sediment-control BMPs. This would minimize water quality effects on streams and fisheries 
habitat. 

Waste rock management would comply with 36 CFR 228.8 in Alternative V. Evaluation adit ore and 
alteration waste zone rock would be separated and temporarily stockpiled at the adit. Alteration waste 
zone rock and ore would be covered with an impermeable material to minimize infiltration from 
precipitation. After Phase I was completed, the alteration waste zone rock would be removed from the site 
and temporarily placed underground above the water table. If geochemical testing indicated that waste 
rock was suitable for use as construction material, waste rock would be used to construct the mill site pad. 
Any additional suitable waste rock would be used to construct the foundation of the paste tailings facility 
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and the paste tailings facility toe buttresses. If geochemical testing indicated that waste rock was 
unsuitable for construction, the mill pad and paste tailings facility would be constructed from borrow 
material from within the paste tailings facility area. To the extent feasible, all unsuitable waste rock would 
be permanently disposed of in the underground mine below the groundwater table to prevent oxidation. If 
unsuitable waste rock were encountered before appropriate underground storage was available, it would 
be stored in an approved waste storage area within the paste tailings facility footprint with stormwater 
controls and an appropriate cap. Any unsuitable waste rock not disposed of underground would be 
disposed of off-site under governing solid waste regulations. Alternative V would comply with 36 CFR 
228.8 because the proposed waste rock management is feasible and would minimize adverse 
environmental impacts on surface water quality and fisheries habitat. 

Federal Water Quality Standards (36 CFR 228.8(b)) 
Compliance with state and federal water quality standards is discussed below under the Clean Water Act. 

Solid Waste Disposal (36 CFR 228.8(c)) 
Alternative V would comply with applicable federal standards for the disposal and treatment of solid 
wastes. All mine alternatives would dispose of tailings and reclaim the paste tailings facility in a manner 
to minimize adverse impacts on the environment and forest surface resources. Alternative V would 
comply with the applicable portions of 36 CFR 228.8(c) regarding compliance with state and federal 
standards for solid waste and tailings disposal. In all alternatives, RCR would comply with Forest Service 
policies when disposing of demolition debris during closure. It is Forest Service policy (FSM 2130) to 
discourage the disposal of solid waste on NFS lands unless such use is the highest and best use of the 
land. No wastes would be buried underground in mined-out areas. Reinforced concrete foundation 
materials may be buried on NFS lands only under certain conditions. All other wastes would be removed 
and disposed of at a disposal facility authorized by the county solid waste district or recycled. These 
measures would minimize the impact on the environment and forest surface resources. The plans for 
waste disposal in the Agencies’ alternatives would comply with 36 CFR 228.8(c). 

Fisheries and Wildlife Habitat (36 CFR 228.8(e)) 
Compliance with the fisheries and wildlife habitat requirements of 36 CFR 228.8(e) are discussed in 
Section 4.11, Aquatic Life and Fisheries, Section 4.12 Biodiversity of Wildlife Habitat/Vegetation and 
Wildlife Species (Biodiversity), and Section 4.13, Threatened and Endangered Species. Compliance with 
state and federal water quality standards is discussed below under the Clean Water Act. Alternative V 
would comply with 36 CFR 228.8(e) as it relates to water quality. 

Roads (36 CFR 228.8(f)) 
All road improvements, realignments, or modifications, including stream crossings, would be constructed 
in compliance with KFP INFS standards, and all new or improved bridges or culverts would be built to 
accommodate a 100-year flood event. Roads would be constructed and maintained in Alternative V to 
ensure adequate drainage and to minimize or, where practicable, eliminate, damage to soil, water, and 
other resource values. Compliance with the fisheries requirements of 36 CFR 228.8(f) are discussed in 
Section 4.11, Aquatic Life and Fisheries. 

In 1997, Watershed Consulting prepared a report, 1996 Field Data Summary Report for Rock Creek Near 
Noxon, Montana, that addressed aquatic habitat issues raised during the environmental review for the 
proposed Rock Creek Mine pursuant to the ESA, NEPA, NFMA, and MEPA. The Watershed Consulting 
report (1997) addressed streamflows, substrate composition, sediment sources, LWD, fish populations 
and distribution, and potential bull trout spawning habitat. In 2012, Salmon Environmental Services 
prepared a report, Rock Creek Fisheries and Aquatic Habitat Assessment Supplement, which incorporates 
data collected in the Rock Creek drainage since 1997 and provides information that addresses changes in 
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management and legal direction implemented since 1997. The Watershed Consulting (1997) and Salmon 
Environmental Services (2012) reports meet the intent of INFS watershed analysis direction. To evaluate 
pre-and post-project riparian conditions, RCR would, in consultation with the Rock Creek Watershed 
Council, Forest Service, and USFWS, update the watershed assessment with any new data collected prior 
to the initiation of Phase II Construction and update mitigation and monitoring plans, if appropriate. 

The predicted delivery of sediment from roads to streams in the mine alternatives would be less in 
Alternative V than the other alternatives. Implementation of the sediment mitigation plan described in 
Section 2.3.1.16, Monitoring and Mitigation Plans would minimize sediment delivery from roads to 
streams. Sediment and runoff from all disturbed areas would be minimized using BMPs developed in 
accordance with the Forest Service’s National Best Management Practices for Water Quality 
Management on National Forest System Lands (USFS 2012a). At the end of operations, all mine 
alternatives would consider decommissioning of roads no longer needed for operations. Alternative V 
would comply with 36 CFR 228.8(f) as it relates to water quality. 

Reclamation (36 CFR 228.8(g)) 
The following discussion applies to the reclamation requirements of 36 CFR 228.8(g) as they apply to 
surface water quality. Compliance with 36 CFR 228.8(g) regarding reclamation requirements is discussed 
in Section 4.9, Soils. Alternative V would comply with the requirements of 36 CFR 228.8(g) regarding 
controlling erosion, controlling surface water runoff, and isolating toxic materials. Alternative V would 
include developing and implementing a final RMP and a VMP; maximizing the salvage and replacement 
of suitable soil materials for reclamation; implementing interim and post-mine stabilization of most 
disturbed areas; using primarily native species in revegetation; removing a majority of coniferous forest 
debris removed before soil removal; consolidating soil stockpiles and reclaiming them incrementally, 
when feasible; and, after mining, reclaiming all disturbed areas by recontouring and redistributing soil and 
revegetating according to the Revegetation Plan in Appendix J. These measures would minimize erosion 
and ensure reclamation success. Alternative V would comply with 36 CFR 228.8(g) as it relates to water 
quality. 

4.7.9.1.2 Clean Water Act and Montana Water Quality Act 
The Forest Service is responsible for ensuring that mine operations on NFS lands comply with Forest 
Service locatable minerals regulations (36 CFR 228 Subpart A) for environmental protection. Operators 
must comply with applicable federal and state water quality standards, including regulations issued 
pursuant to the Clean Water Act. DEQ is responsible for ensuring all mine operations comply with the 
Montana Water Quality Act and its implementing rules. 

Alternative V includes practicable measures to reduce nonpoint source pollution. BMPs would be 
implemented to minimize erosion and effects on surface water quality. Alternative V would comply with 
the USDA Nonpoint Source Water Quality Policy Directive 9500-007. 

During Phase I, water from the evaluation adit would be treated and discharged to groundwater 
infiltration ponds. Among the categories or classes of activities not subject to nondegradation review is 
mineral exploration that does not result in a discharge to surface water and that is permitted under the 
MMRA (75-5-317(2)(q), MCA). Treated discharge water would be required by DEQ to meet groundwater 
standards and nondegradation criteria, if applicable, at the end of the pipe (DEQ 2008). 

During Phase II, wastewater anticipated to consist primarily of bleed water or water from the mill 
reservoir (Table 2-5) would be treated and discharged to the Clark Fork River, subject to MPDES 
permitted effluent limits. Process wastewater from copper mines that use froth flotation for milling is not 
allowed to be discharged to state surface waters except in two circumstances: 1) in areas of net 
precipitation (where precipitation and surface runoff within the paste tailings facility area exceeds 
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evaporation), or 2) when the buildup of contaminants in the process water circuit significantly interferes 
with ore recovery (bleed water). The water from the mill reservoir is likely to be a combined waste 
stream. Under the applicable ELGs (40 CFR 440.131(a)(2)), discharge flow from a combined discharge 
cannot exceed the volume that could have been discharged had each waste stream been treated separately. 
If RCR needed to discharge process water, RCR would make the required demonstration in a MPDES 
permit application prior to discharge and DEQ would determine if such discharges complied with the 
ELGs. Wastewater treatment plant discharges would comply with the Clean Water Act. 

The Water Resources Monitoring Plan described in Appendix K includes proposed action levels for 
specific water quality parameters in groundwater at the base of the talus slope below the evaluation adit 
portal pad, below the Phase I infiltration ponds, below the mill site, and around the paste tailings facility. 
Should action levels be reached, RCR would implement a Contingency Action Plan. 

DEQ has discussed compliance with the Montana Water Quality Act in the Final EA for the Rock Creek 
Evaluation Adit (DEQ 2008), the 2001 ROD (USFS and DEQ 2001b), and MPDES permits (MT0030287 
and MT0031763 in Appendix D), or will discuss compliance in any future decisions or permits regarding 
the Hard Rock Operating Permit or discharges to surface water. 36 CFR 228.8(h) states that “certification 
or other approval issued by state agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as compliance with similar or parallel 
requirements of these regulations.” DEQ’s permit decision and associated conditions in these decisions or 
permits, and any other state water quality permits or certification, would constitute compliance with 
Montana water quality requirements and Clean Water Act requirements regarding water quality. 

4.7.9.1.3 Kootenai Forest Plan 
All mine wastewater would be treated at a water treatment plant before discharge and would be required 
to meet water quality standards outside of an approved mixing zone. Seepage from the paste tailings 
facility could not exceed water quality standards outside of a mixing zone. Alternative V is consistent 
with 2015 KFP components pertaining to water resources. A detailed analysis of the consistency of 
Alternative V with the 2015 KFP is available in the project record. 

4.7.9.2 Groundwater Quantity 
4.7.9.2.1 Organic Administration Act and Forest Service Mineral Regulations 
The Forest Service is responsible for ensuring that mine operations on NFS lands comply with Forest 
Service locatable minerals regulations (36 CFR 228 Subpart A) for environmental protection. One of 
these regulations (36 CFR 228.8) requires that mining activity be conducted, where feasible, to minimize 
adverse environmental impacts on NFS surface resources, including watersheds. Alternative V would 
incorporate feasible measures to minimize adverse environmental impacts. The measures may include 
increasing mining buffer zones, installing one or more adit plugs at closure, grouting, and leaving mine 
void barriers. The Agencies’ proposed monitoring plans include baseline groundwater monitoring, GDE 
monitoring, benchmark monitoring, proposed action levels, and a corrective action plan. 

4.7.9.2.2 Wilderness Act 
Alternative V has the potential to indirectly affect wilderness qualities (Section 4.17, Wilderness, 
Roadless Areas, and Wild and Scenic Rivers). Mitigation monitoring required for Alternatives V 
(Appendix K) would be implemented to minimize changes in wilderness character. Mitigation measures 
such as a 1,000-foot buffer around ore outcrops and a buffer of 100 feet around the Copper Lake Fault, 
Moran Fault, and other major faults (Figure 3-2), and the Agencies’ monitoring coupled with final design 
criteria submitted for the Agencies’ approval, would reduce the risk of subsidence and measurable 
hydrological indirect effects within the wilderness. 
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Alternative V mitigation measures and monitoring requirements are reasonable stipulations for protection 
of the wilderness character and are consistent with the use of the land for mineral development. 
Alternative V would be implemented to protect the surface resources in accordance with the general 
purpose of maintaining the wilderness unimpaired for future use and enjoyment as wilderness and to 
preserve the wilderness character so long as doing so is consistent with the use of the land for mineral 
development and production in compliance with 36 CFR 228.15 and the Wilderness Act. Alternative V 
would comply with the Wilderness Act and would minimize adverse environmental impacts on surface 
resources within the wilderness, and thereby comply with the regulations (36 CFR 228, Subpart A) for 
locatable mineral operations on NFS lands. 

4.7.9.3 Surface Water Quantity and Floodplains 
This section discusses compliance with applicable laws and regulations regarding surface water flow and 
floodplains. 

4.7.9.3.1 Organic Administration Act and Forest Service Mineral Regulations 
36 CFR 228.8 requires that mining operators minimize, where feasible, adverse environmental impacts on 
NFS surface resources, comply with applicable state and federal water quality standards including the 
Clean Water Act, take all practicable measures to maintain and protect fisheries and wildlife habitat that 
may be affected by the operations, and reclaim the surface disturbed in operations by taking such 
measures as preventing or controlling on-site and off-site damage to the environment and forest surface 
resources. 

Changes in streamflow in Alternative V would be minimized by incorporating feasible and practicable 
measures to minimize adverse environmental impacts on NFS surface resources and to maintain and 
protect fisheries habitat. The measures may include increasing mining buffer zones, installing one or more 
adit plugs at closure, grouting, and leaving mine void barriers. The Agencies’ expanded monitoring plan 
(Appendix K) would include streamflow monitoring, GDE monitoring, benchmark monitoring, and a 
corrective action plan. The use of paste tailings would reduce the area of disturbance within the Rock 
Creek and Miller Gulch watersheds, and paste tailings would store and release less water. Process water at 
the mill facility would remain in a closed loop, reducing water needs and, thus, effects on streamflows. 
Through these mitigations to reduce impacts on surface water resources, Alternative V would comply 
with 36 CFR 228.8 to minimize adverse environmental impacts on NFS surface resources. 

4.7.9.3.2 Wilderness Act 
Alternative V has the potential to indirectly affect wilderness qualities. Mitigation measures identified in 
Chapter 2 monitoring required for Alternative V (Appendix K) would be implemented to minimize 
changes in wilderness character. Mitigation measures such as a 1,000-foot buffer around Cliff Lake and 
ore outcrops and a buffer of 100 feet around the Copper Lake Fault, Moran Fault, and other major faults 
(Figure 3-2), and the Agencies’ monitoring coupled with final design criteria submitted for the Agencies’ 
approval, would reduce the risk of subsidence and measurable hydrological indirect effects on the surface 
within the wilderness. 

Mitigation measures and monitoring requirements in Alternative V are reasonable stipulations for 
protection of the wilderness character and are consistent with the use of the land for mineral development. 
Alternative V would be conducted to protect the surface resources in accordance with the general purpose 
of maintaining the wilderness unimpaired for future use and enjoyment as wilderness and to preserve the 
wilderness character so long as doing so is consistent with the use of the land for mineral development 
and production in compliance with 36 CFR 228.15 and the Wilderness Act. Alternative V would comply 
with the Wilderness Act. Alternative V would minimize adverse environmental impacts on surface 
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resources within the wilderness, and thereby comply with the regulations (36 CFR 228, Subpart A) for 
locatable mineral operations on NFS lands. 

4.7.9.3.3 Clean Water Act and Montana Water Quality Act 
DEQ is responsible for ensuring all mine operations comply with the Montana Water Quality Act and its 
implementing rules. The DEQ could only issue a Hard Rock Operating Permit for the Rock Creek Project 
if it determined water quality, including flow, changes were nonsignificant, unless RCR obtained an 
authorization to degrade. The KNF would rely on DEQ regarding compliance with the Montana Water 
Quality Act and would not allow RCR to proceed with mining until DEQ issued the permit. 36 CFR 
228.8(h) states that “certification or other approval issued by state agencies or other federal agencies of 
compliance with laws and regulations relating to mining operations will be accepted as compliance with 
similar or parallel requirements of these regulations.” DEQ’s permit decision and associated conditions on 
the Exploration License, Hard Rock Operating Permit, MPDES permit, or any other state water quality 
permits or certification would constitute compliance with the Montana Water Quality Act and the Clean 
Water Act. 

4.7.9.3.4 Kootenai Forest Plan 
The Agencies conducted a floodplain analysis on all mine alternatives and the KNF completed a peak 
flow analysis on all mine alternatives. The estimated peak flow increases in all mine alternatives would 
fall within reference conditions per FW-DC-WTR-03 (USFS 2015b). 

Alternative V is consistent with 2015 KFP components pertaining to water resources. A detailed analysis 
of the consistency of Alternative V with the 2015 KFP is available in the project record. 

4.7.9.3.5 Executive Order 11988, Executive Order 13690, and Montana Floodplain and Floodway 
Management Act 

The diffuser in Alternative V would be in the FEMA-designated 100-year floodplain of the Clark Fork 
River. The diffuser would be about 750 feet above the confluence of the river and Rock Creek and would 
run the entire width of the river. The Forest Service identified alternatives for the location and design of 
the diffuser in the Clark Fork River floodplain (USFS 2001). During final design, RCR would be required 
to avoid or minimize, to the extent practicable, locating facilities in a floodplain. If locating the diffuser in 
the Clark Fork River floodplain could not be avoided, an application for a floodplain permit would be 
submitted to the DNRC that provides details on the obstruction or use of a floodway floodplain and a 
permit would be required before construction. DNRC’s permit issuance is based on the danger to life and 
property downstream, availability of alternate locations, possible mitigation to reduce the danger, and the 
permanence of the obstruction or use (76-5-405, MCA). DNRC’s permit decision and associated 
conditions on the floodplain permit, if required, would constitute compliance with the requirements of 
EOs 11988 and 13690. 
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4.8 Water Rights 

4.8.1 Introduction 
Effects on surface water and groundwater rights were discussed in several locations in the Surface Water 
Quantity and Groundwater Quality sections of the 2001 FEIS. This SEIS has been restructured to include 
this separate Water Rights section. This section describes analysis methods, effects (including cumulative 
effects) of the alternatives on water rights, and regulatory compliance. 

RCR would have to apply for, and the DNRC would have to issue, a beneficial use permit before RCR 
could appropriate water for beneficial use for mining purposes from the following sources: 

• Surface water by intercepting precipitation or stormwater runoff at any mine facilities 
• Groundwater by intercepting mine or adit inflows 
• Groundwater by pumping from a makeup well located in the alluvium of the Clark Fork 

River 
• Groundwater by pumping from pumpback wells around the tailings facility 
• Groundwater by pumping from a potable water supply well at the evaluation adit site during 

Phase I or the mill site during Phase II. 
 

Beneficial uses for mining purposes would include drilling, milling, dust suppression, irrigation of the 
paste fill area, and potable water. Regardless of whether RCR obtained a beneficial use permit, RCR 
could not prevent water from moving to another person having a prior right to use the water (85-2-114(1), 
MCA). As discussed in Section 3.8.1, Regulatory Framework, RCR would have to demonstrate that it 
avoided or mitigated any adverse effect that could reduce water availability to senior water users before 
receiving a beneficial use permit. An adverse effect would be the inability of a senior water rights holder 
to divert their permitted maximum flow rate or maximum annual volume due to a decrease in streamflow, 
decrease in spring flow, or reduction in groundwater availability. 

4.8.2 Analysis Methods 
Possible impacts on surface water rights due to changes in streamflow were evaluated quantitatively for 
all potentially affected streams by comparing existing flow and existing permitted diversions with the 
potential change in streamflow. Potential impacts on groundwater rights due to the possible use of 
pumpback wells near the paste tailings facility, from a makeup well near the Clark Fork River, and from a 
well proposed for water supply at the mill site were evaluated qualitatively. A well proposed for use as a 
potable water supply at the evaluation adit would not be near any existing groundwater rights and is not 
discussed further. 

4.8.3 Alternative V 

4.8.3.1 Surface Water Rights 
Changes to the flow of the Clark Fork River would occur due to streamflow reductions in tributaries to 
the river resulting from mine inflows, pumping from the makeup well in the alluvium of the river, and 
possible pumping from pumpback wells downgradient of the paste tailings facility. These effects on the 
Clark Fork River flow are expected to be small and likely would not affect nearby downstream water 
rights for power generation or other downstream water rights. In addition, flow decreases would be offset 
by the discharge of treated water from the water treatment plant to the Clark Fork River. 
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Surface flow from Miller Gulch is currently appropriated for irrigation and power generation. The 
measured flow of Miller Gulch above the confluence with the Clark Fork River ranges between 0 and 763 
gpm, the maximum permitted diversion rate for the two existing water rights totals 652.4 gpm, and the 
maximum annual volume permitted for these two rights is 983.3 acre-feet per year. The use of pumpback 
wells at the tailings facility, if implemented, and the interception of precipitation and any resulting 
reduction in surface water runoff to Miller Gulch may reduce flow for the existing rights if their points of 
diversion were on the unnamed tributary to Miller Gulch below the paste tailings facility, or if they were 
on the mainstem Miller Gulch below the confluence of the unnamed tributary. The rate and volume of 
RCR’s appropriations have not been quantified. If the existing rights were adversely affected, RCR would 
need to reduce or curtail appropriations whenever Miller Gulch flow at the existing rights’ point of 
diversion was less than 652.4 gpm, or develop an augmentation plan to find water from another source or 
sources for these water users to replace any water appropriated by RCR up to the maximum permitted rate 
of the existing permitted users. 

Surface water rights on Copper Gulch and its tributaries for irrigation, stock watering, domestic use, fire 
protection, fish and wildlife, and power generation may be affected during low flows due to mine inflows 
that are estimated to reduce baseflow in the creek. All but one of the surface water rights are located on a 
tributary to Copper Gulch that would not be affected by mine inflows. The right located on Copper Gulch 
near the confluence with the Bull River is for a maximum flow rate of 60 gpm (0.13 cfs) and maximum 
annual volume of 24.5 acre-feet (15 gpm (0.03 cfs) from April 1 to October 15). The flow of Copper 
Gulch near the confluence was measured by the Forest Service in the 1970s and by RCR in 2014; flow 
ranged from 0.5 cfs in September to 78 cfs in April. The 3D model estimated a baseflow of 0.9 cfs (314 
gpm) at the CMW boundary, which is upstream of the existing right’s point of diversion. The model-
predicted maximum baseflow reduction of 90 gpm (0.2 cfs) would leave an adequate volume of water in 
Copper Gulch to supply the existing senior surface water right. 

Any effects on flow in Rock Creek or the East Fork Bull River would not affect senior water rights 
because there are no surface water rights on Rock Creek, other than the water right owned by RCR, and 
no surface water rights on the East Fork Bull River. Surface water rights on other study area streams on 
Engle Creek and its tributaries and Government Creek would not be affected by the Rock Creek Project. 

4.8.3.2 Groundwater Rights 
Numerous groundwater rights are located in and near the study area, some of which are wells, and others 
that divert from springs. The springs used for domestic use, commercial use, irrigation, and fish and 
wildlife in map Sections 20 and 29 (in Miller Gulch and near the Clark Fork River) would not be affected 
by mine inflows. The makeup well would be located, if possible, far enough from existing permitted 
groundwater wells and springs and completed and operated in a manner to prevent adverse effects on 
existing groundwater rights. RCR would complete a pumping test to evaluate whether nearby wells would 
be adversely affected by pumping from the makeup well or that flows from springs used for water supply 
would not be adversely affected. If it were not possible to locate the well far enough from existing wells 
or completed and/or operated in a manner to prevent adverse effects on senior groundwater rights, RCR 
would have to reduce or curtail appropriations whenever groundwater conditions at the existing rights’ 
points of diversion prevented diversion of maximum flow rates, or find water from another source or 
sources for these water users to replace any water appropriated by RCR up to the maximum permitted rate 
of all existing permitted users. 

Pumpback wells may be used as a contingency around the paste tailings facility in Alternative V. RCR 
would obtain a beneficial water use permit for the collected water if the water was used beneficially. 
Pumping from the pumpback wells could not result in an adverse effect on a senior groundwater or 
surface water right. RCR would have to mitigate any adverse effect. Possible mitigation would be to 
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reduce or curtail appropriations whenever groundwater conditions at the existing rights’ points of 
diversion prevented diversion of maximum flow rates, or find water from another source or sources for 
these water users to replace any water appropriated by RCR up to the maximum permitted rate of the 
existing permitted users. RCR’s existing wells at the proposed paste tailings facility would be abandoned 
before facility construction (Parker, pers. comm. 2013). 

4.8.4 Alternatives III and IV 
The effects on surface water and groundwater rights would be similar to those described for Alternative V, 
except that pumpback wells are proposed to be used around the tailings impoundment. 

4.8.5 Alternative II 
The effects on nearby water rights would be the same as described for Alternatives III and IV. 

4.8.6 Alternative I 
Alternative I, or no action, would result in a continuation of the existing conditions. Any land 
development activities in the study area, such as home building and developing new surface water or 
groundwater rights, would not adversely affect any existing water rights. 

4.8.7 Cumulative Impacts 
Because any new RCR water rights could not injure existing water rights, no water rights would be 
cumulatively affected. 

4.8.8 Regulatory Compliance 
Following RCR’s acquisition of water rights for all surface water and groundwater appropriations, all 
action alternatives would comply with the Montana Water Use Act and the Montana Reserved Water 
Rights Compact. Mine and adit inflows not used beneficially as a water source for drilling, milling, dust 
suppression, or irrigation of the paste fill area during any mine phase would not require a beneficial use 
permit. Mitigations described in Table 4-14 and Table 4-15 would be implemented, if necessary, to 
prevent adverse effects on surface water rights and groundwater rights. Any new water right issued 
pursuant to Montana law for water use associated with any action alternative must be consistent with the 
terms of any approved Plan of Operations and would terminate when the Plan of Operations terminated. 

36 CFR 228.8(h) states that “certification or other approval issued by state agencies or other federal 
agencies of compliance with laws and regulations relating to mining operations will be accepted as 
compliance with similar or parallel requirements of these regulations.” DNRC’s final permit decision and 
associated conditions on any beneficial water use permit would constitute compliance with Montana 
water use requirements. 

Alternative V is consistent with the 2015 KFP components pertaining to water rights. A detailed analysis 
of the consistency of Alternative V with the 2015 KFP is available in the project record. 
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4.9 Soils 
This section updates the Environmental Consequences section for soils and includes Effectiveness of 
Mitigation and Regulatory Compliance subsections not previously included in the 2001 FEIS. The 
remainder of the analysis in the 2001 FEIS (pages 4-40 through 4-58) is unchanged. 

4.9.1 Alternative V 
Surface disturbances would remain essentially the same as shown in Table 2-2 of the 2001 FEIS, except 
for minor changes in Alternative V. Minor modifications were made to Alternative V since the 2001 FEIS 
was issued, primarily to reduce impacts on RHCAs. Minor modifications include a reconfiguration of the 
evaluation adit, mill site, and paste tailings facility layouts, a slight change in the NFS road #150 
realignment, and minor changes in improvements to NFS road #2741. These minor modifications, refined 
design of some facilities, such as the water treatment facility, tailings contingency pond and stormwater 
retention and seepage collection pond, and increased mapping accuracy associated with GIS would result 
in a small decrease in the Alternative V disturbance area. Decreases in the disturbance area would mainly 
include 4 acres at the paste tailings facility, 6 acres at the paste plant and tailings contingency pond, 4 
acres at the stormwater retention and seepage collection pond, and 15 acres in transportation and pipelines 
corridors. In the 2001 FEIS, 8 acres of road disturbance around the tailings facility were counted 
separately but are included in the paste tailings facility footprint in this SEIS. Increases in disturbance 
area would include 2 acres at the evaluation adit site, 12 acres at the mill site, 3 acres at the evaluation 
adit support facility, and 1 acre at the infiltration ponds. The total decrease in disturbance for Alternative 
V from the 2001 FEIS is 37 acres. 

Soil losses would be less than what was described in the 2001 FEIS with the incorporation of additional 
reclamation practices proposed by the KNF and DEQ. These additional reclamation practices are 
described in Section 2.3.1.15, Reclamation. Section 4.7.3.4, Surface Water Quality describes impacts of 
and mitigation for increased sediment from road and facility construction. Other soil losses and analysis 
of soil impacts would be the same as described in the 2001 FEIS. 

4.9.2 Alternatives I, II, III, and IV 
The disturbance areas and reclamation plans in Alternatives I, II, III, and IV have not changed and the 
impacts of these alternatives are described in the 2001 FEIS. 

4.9.3 Effectiveness of Agencies’ Proposed Mitigation 
Alternative V would employ the reclamation methods described in Section 2.3.1.15, Reclamation. With 
these additional reclamation methods, Alternative V would be the most effective of the action alternatives 
in controlling erosion and ensuring reclamation success. Key additional reclamation methods for 
Alternative V and their effectiveness are summarized below. 

Alternative V would use double-lift salvage and replacement at most facilities, including at the evaluation 
adit site and along road segments where adequate space for soil storage was available. These soil-
handling procedures would help ensure that the replaced surface soils are the most chemically and 
physically suitable in providing favorable conditions for revegetation establishment. This practice is 
designed to salvage and replace some of the natural soil profile characteristics that developed over the 
past several thousand years. 

In Alternative V, more disturbed areas (including the paste tailings facility) would receive 24 inches of 
respread soils in a double-lift than the other action alternatives. Other reclaimed sites in Montana have 
shown that 24 inches of respread soil provides sufficient rooting depth and a better plant growth medium. 
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Surface soils would be amended before seeding with Agency-approved wood-based organic amendment 
to raise soil organic matter levels to a minimum of 1% by volume. This would increase the water-holding 
capacity of the soil, enhance nutrient levels, provide better protection against erosional forces, and 
stimulate biological activity in the soil. 

RCR would minimize soil compaction during soil replacement operations. To the extent practicable, soil 
would be handled only when precipitation is low and when the soil is moderately dry. Because biological 
and physical changes may occur in soils stored in stockpiles for prolonged periods, stored soil would be 
tested from samples collected deep within stockpiles before respreading to identify deficiencies that may 
affect plant growth. A reclamation specialist would determine the appropriate soil amendments. These 
practices would help ensure the long-term success of vegetation reestablishment. 

Slope stabilization methods on slopes greater than 3:1, such as cellulose fiber hydromulch or geotextile 
fabric, may be applied. KNF or DEQ representatives would periodically inspect erosion-control measures 
to ensure they are implemented according to the approved plans and are functioning properly. These 
practices would help reduce erosion and sedimentation during the life of the operation. 

Waste rock would be used for construction of the tailings paste facility key buttresses. This would 
eliminate the waste rock dump at the mine site and reduce the overall area of disturbance. In addition, the 
temporary adit water discharge pipeline would be buried under access roads to minimize disturbances. 

Because metal leaching has been documented from soil stockpiles containing large amounts of coniferous 
vegetation at other mine sites in Montana, coniferous forest debris would be removed as much as possible 
before soil salvage, and stockpiles within 300 feet of surface water or less than 6 feet above groundwater 
levels would be limed to minimize contamination from runoff and seepage through the soil stockpiles. 
These practices would minimize adverse effects on surface water and groundwater and would help protect 
water quality. 

Rather than planting trees and shrubs along strips, they would be planted by hand in random patterns to 
better resemble natural surroundings. Trees and shrubs would be planted in random patterns also at the 
evaluation adit site and on slopes greater than 3:1. Planting in random patterns along with woody plant 
densities would return reclaimed sites to more natural conditions in less time. 

The minimum vegetation cover after a 3- to 5-year monitoring period would be 80% of the total plant 
cover of a specific control site. Sufficient trees and shrubs would be planted to achieve 400 trees per acre 
and 200 shrubs per acre after 15 years of planting. Achieving these goals would assist in returning 
reclaimed disturbances to a more natural appearance. 

These additional reclamation and monitoring methods would help ensure long-term reclamation success 
and would be more effective at achieving reclamation success than the other action alternatives. 
Monitoring described in Appendix H, including corrective action if reclamation requirements are not met, 
would increase the effectiveness of Alternative V mitigation. 

4.9.4 Cumulative Impacts 
Cumulative impacts on soils would result from the Rock Creek Project and from past, present, and other 
reasonably foreseeable activities described in Section 2.5, Part IV: Description of Past, Present, and 
Reasonably Foreseeable Actions. Present activities that could contribute to soil impacts include timber 
harvests, several gravel pit operations, and stream restoration projects. Reasonably foreseeable activities 
that could affect soils include several gravel mining operations; timber harvests; numerous special use 
permits for various activities including water and drainages, roads, buildings, and power lines for private 
services; trail and access road construction; and several mining operations. The cumulative effects of the 
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action alternatives for the Rock Creek Project would not change substantially from the effects described 
in the 2001 FEIS. 

4.9.5 Regulatory Compliance 

4.9.5.1 Organic Administration Act and Forest Service Locatable Minerals Regulations 
36 CFR 228.8 requires that mining operators minimize, where feasible, adverse environmental impacts on 
National Forest surface resources; construct and maintain all roads so as to assure adequate drainage and 
to minimize or, where practicable, eliminate damage to soil, water, and other resource values; and 
reclaim, where practicable, the surface disturbed in operations by taking such measures as preventing or 
controlling onsite and off-site damage to the environment and forest surface resources. 

4.9.5.1.1 Minimize Adverse Environmental Impact (36 CFR 228.8) 
Alternative V would comply with 36 CFR 228.8 because it would incorporate feasible and practicable 
measures to minimize adverse environmental impacts. These measures include developing and 
implementing a final RMP and VMP; maximizing the salvage and replacement of suitable soil materials 
for reclamation; consolidating soil stockpiles and reclaiming them incrementally, when feasible; 
implementing interim and post-mine stabilization of most disturbed areas; using primarily native species 
in revegetation; removing a majority of coniferous forest debris removed before soil salvage; and, after 
mining, reclaiming all disturbed areas by recontouring and redistributing soil, and revegetating according 
to the Revegetation Plan in Appendix J. 

4.9.5.1.2 Roads (36 CFR 228.8(f)) 
In Alternative V, roads would be constructed and maintained to ensure adequate drainage and to minimize 
or, where practicable, eliminate damage to soil, water, and other resource values. In Alternative V, RCR 
would develop for the KNF’s and DEQ’s approval and implement a RMP for Phase II that would describe 
for all new or reconstructed roads used for the mine the following: 

• Criteria that govern road operation, maintenance, and management 
• Requirements for pre-, during-, and post-storm inspections and maintenance 
• Regulation of traffic during wet periods to minimize erosion and sediment delivery and 

accomplish other objectives 
• Implementation and effectiveness monitoring plans for road stability, drainage, and erosion 

control 
• Mitigation plans for road failures 
• Analysis of any new road constructed in a RHCA, documenting it was the minimum 

necessary for the approved mineral activity 
 

The plan would describe management of road surface materials during plowing, such as snow and 
methods to control road ice. Sidecasting of soils or snow would be avoided. Sidecasting of road material 
would be prohibited on road segments within or abutting RHCAs. Details of the RMP are provided in 
Section 2.3.1.10, Transportation. At the end of operations, the KNF would consider decommissioning of 
roads no longer needed for operations. Alternative V would comply with 36 CFR 228.8(f) as it relates to 
soils. 

4.9.5.1.3 Reclamation (36 CFR 228.8(g)) 
The Alternative V reclamation plan is described in Section 2.3.1.15, Reclamation. RCR would be required 
to submit an updated, detailed reclamation plan for all mine facilities that would be submitted for Agency 
review and approval before mine construction. Alternative V would include developing and implementing 
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a final RMP and VMP; maximizing the salvage and replacement of suitable soil materials for reclamation; 
consolidating soil stockpiles and reclaiming them incrementally, when feasible; implementing interim and 
post-mine stabilization of most disturbed areas; using primarily native species in revegetation; removing a 
majority of coniferous forest debris removed before soil salvage; and, after mining, reclaiming all 
disturbed areas by recontouring and redistributing soil, and revegetating according to the Revegetation 
Plan in Appendix J. These measures would minimize erosion and ensure reclamation success. Alternative 
V would comply with the requirements of 36 CFR 228.8(g) as it relates to soils. 

4.9.5.2 Kootenai Forest Plan 
Lands proposed for use by the action alternatives would be reallocated to non-timber production land. 
Consequently, the only standards in the 2015 KFP that would apply to these lands would be the 
implementation of BMPs to control erosion and sedimentation. Alternative V would be designed in 
accordance with the 2015 KFP guideline to incorporate site-specific BMPs to protect soil resources, 
control nonpoint pollution sources, and meet soil and water goals (FW-GDL-SOIL-03 and FW-GDL-
WTR-03). For the proposed Rock Creek Project, the KNF emphasizes protection of the soil resources and 
implementation of restoration practices where necessary on NFS lands. Standards and BMPs identified in 
the 2015 KFP would be included as mitigation measures where appropriate and would be used to guide 
RCR’s implementation of this project with respect to soil resources. 
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4.10 Wetlands and Nonwetland Waters of the U.S. 

4.10.1 Introduction 
This section updates the Environmental Consequences section for wetlands and nonwetland waters of the 
U.S. and includes Effectiveness of Mitigation and Regulatory Compliance subsections not previously in 
the 2001 FEIS. The effects on wetlands and nonwetland waters of the U.S. have changed from the 2001 
FEIS due to revised mapping completed in 2011 (Westech 2012a), the Corps’ 2013 issuance of an 
approved JD (Corps 2013b), and avoidance measures. Wetlands were assessed for functions and services 
(Westech 2012b) using the MDT method (Berglund and McEldowney 2008). The KNF determined the 
area of impacts on wetlands by functional categories along with the impacts of area streams (nonwetland 
waters). Indirect impacts on wetlands affected by changes in groundwater and streamflow from 
hydrologic impacts are discussed qualitatively. 

4.10.2 Alternative V 

4.10.2.1 Direct Effects 
All direct impacts on wetlands for Alternative V would be within the paste tailings facility or within the 
realigned portion of NFS road #150 adjacent to the paste tailings facility (Figure 4-5). The boundary of 
the paste tailings facility was modified in 2013 to avoid all wetland impacts on NFSL; wetland impacts 
within the paste tailings facility are on RCR’s property. A total of 3.5 acres of isolated low-quality 
wetlands would be directly affected by the placement of fill (Table 4-17). Category I or II wetlands would 
not be affected by Alternative V and 3.1 acres of Category III and 0.4 acre of Category IV wetland would 
be affected by Alternative V (Table 4-17). Direct impacts on wetlands have been reduced from 5.2 acres 
since the 2001 FEIS because of the 2011 revised mapping and proposed avoidance measures. During 
Phase I, Alternative V would include installing open bottom arch culverts on two proposed crossings 
(NFS road #2741) on a tributary to West Fork Rock Creek, avoiding 50 linear feet of impacts on 
jurisdictional nonwetland waters. If during final design another culvert type is proposed, authorization for 
impacts on the nonwetland waters would be requested from the Corps. Culverts on Orr Creek, Big Cedar 
Creek, and West Fork Rock Creek may need to be replaced, which would result in temporary impacts 
during construction, but the existing disturbance footprint would likely remain the same. A discharge 
diffuser pipe would be placed across the width of the Clark Fork River. Based on preliminary design, 
impacts from six concrete anchors on the pipe and riprap below the ordinary high water mark placed 
around the pipe for protection would require the placement of fill material into less than 0.1 acre of 
nonwetland waters of the U.S. The diffuser design would be finalized after a design study was completed 
(Section 2.3.1.9.2, General Wastewater Treatment), and an appropriate method of anchoring would be 
selected. If, after final design the effects on jurisdictional wetlands could not be avoided, the appropriate 
authorization would be requested from the Corps and any required compensatory mitigation would be 
implemented. 

Most impacts on wetlands and nonwetland waters would be avoided through the measures described in 
Section 2.3.1.16, Monitoring and Mitigation Plans. Examples of avoidance measures for road crossings 
on streams would be to use the same disturbance footprint as the existing road corridor or to bridge the 
crossing. Impacts on wetlands and other waters from pipelines would be avoided by spanning the wetland 
or nonwetland water, constructing pipelines using directional boring, or burying the pipeline within the 
road disturbance corridor. Power line towers would be placed to avoid all wetlands and nonwetland 
waters. 

  



Figure 4-5.  Alternative V Permit Area Wetlands and Other Waters in the Paste Tailings Facility Vicinity

X
X

X
X

X
X

X
X

X
X

X
X

X
X

XXXXXXX
XXXX

X
X

XX

X
X

X

X
X

X
X

X

X
XXXXX

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

XXXXXX

X
X

X

XX

X
X

XXX
X

X
XXXXXXX

X
X

XXXX

X
X

X
X

X
X

X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
XXXXXX

X
XXX

X
X

X
X

X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

X
X

X X

X X X X

X

X
X

X
X

X

X
X X X X X X X

X
X

X
X

X
X

X
X

X
X

X
X

X

X
X

X

X

X
X

X
X

X
X

X
X

X
X

X X

X
X

X
X

X

X
X

Paste
Tailings
Facility Paste

Plant Tailings
Contingency

Pond

Wastewater Treatment
Plant - Phase IISoil

Stockpile

Soil
Stockpile

Evaluation
Support
Facility

- Phase I

Storm Water
Retention Pond

Infiltration
Site - Phase I

Hwy 200

150

Realigned
Section of 150

Access
Road

Access
Road

Rail
Loadout

Clark Fork River

Rock Creek

Miller Gulch

Temporary Pipeline
to Infiltration

Pond - Phase I

Jurisdiction, Functional Category
Jurisdictional, I
Jurisdictional, III
Isolated, III
Isolated, IV
Nonwetland Waters (streams)
Study Area
Alternative V Major Facilities
Disturbance Area

Land Ownership
RCR Surface and Mineral Estate
Other Private Land; Water
National Forest System Land
Realigned or New Road
Existing Road

X X
Buried Pipeline,Realigned
or New Road

X X Buried Pipeline,Existing Road
X X Buried Pipeline

0 450 900
Feet ±

Image Source: USDA, 2013



Chapter 4 Wetlands and Nonwetland Waters of the U.S. 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-111 

Table 4-17. Impacts on Wetlands. 
Wetland Resource Alternative II Alternative III Alternative IV Alternative V 

Wetlands - Jurisdictional 0.5 0.5 0.6 0.0 
Wetlands - Isolated 3.8 3.8 3.9 3.5 
Total Wetland Impacts 4.3 4.3 4.5 3.5 
Functional Category 
Category I 0.4 0.2 0.2 0.0 
Category II 0.0 0.0 0.1 0.0 
Category III 3.5 3.7 3.8 3.1 
Category IV 0.4 0.4 0.4 0.4 
Total Wetland Impacts 4.3 4.3 4.5 3.5 
All units are acres. 
The jurisdictional status of the wetlands and other waters of the U.S. is based on an approved JD from the Corps (2013b). 
Units for areas are rounded to the nearest 0.1 acre; subtotals may vary by 0.1 acre due to rounding. 
Source: GIS analysis by ERO Resources Corporation using wetland data in Westech 2012a. 
 
Final impacts on jurisdictional nonwetland waters may be revised, and possibly reduced, during final 
design after the type of crossing (bridge or culvert) is determined. Impacts on jurisdictional nonwetland 
waters would be authorized under an appropriate NWP (Corps 2013a). Because jurisdictional wetlands 
that are subject to the Corps’ jurisdiction would not be impacted, authorization from the Corps would not 
be needed for the placement of dredged or fill material into wetlands associated with the paste tailings 
facility. Although not required by the Corps and Section 404 of the Clean Water Act, RCR has committed 
to implementing the mitigation plan in Appendix L to compensate for the loss of 3.5 acres of isolated 
wetlands. The mitigation sites would be on private lands owned by RCR. The final design of the wetland 
mitigation would be approved by the KNF, and construction of the mitigation would be concurrent with 
Rock Creek Project impacts. 

4.10.2.2 Indirect Effects 
Indirect effects on wetlands from construction of Rock Creek Project components described on pages 4-
116 through 4-118 of the 2001 FEIS have not changed. Additional indirect effects on wetlands could 
occur from pumpback wells, if implemented, and mine dewatering. 

If the contingency pumpback wells around the paste tailings facility were used and if pumping from these 
wells changed hydrological conditions currently supporting these wetlands, pumping from these wells 
could result in indirect impacts on 0.2 acre of isolated wetlands. Jurisdictional wetlands adjacent to Rock 
Creek are not likely to be impacted by the pumpback wells. 

The indirect effects on wetlands, springs, and seep habitat overlying the mine would be the same in all 
mine action alternatives and difficult to predict. Indirect impacts on wetlands due to mine dewatering 
were estimated using the 3D model to assess changes in baseflow of streams and springs near the mine. 
The greatest changes in baseflows are predicted to occur during the Production/Operations Phase and 
Closure Phase to the upper reaches of headwater streams that are tributary to the East Fork Bull River, 
Bull River, and East Fork Rock Creek (Section 4.7, Water Quantity and Quality). These headwater 
streams have steep gradients and are deeply entrenched (Figure 3-13). Although baseflows in these 
streams are predicted to be reduced (Table 4-8 and Table 4-9), surface runoff and precipitation in most 
years would continue to provide the primary hydrologic support for wetland vegetation. The reduction in 
baseflows would be most notable in dry years and would likely occur only in late summer to early fall. 
The effects from the reduction in baseflows on wetland vegetation along these stream reaches would be 
negligible because of the continued hydrologic support from surface runoff and precipitation. 
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During the Production/Operations Phase and Closure Phase, reduced baseflows that are predicted on the 
West Fork and East Fork Rock Creek are unlikely to affect wetland vegetation. Small changes in 
baseflows (between 1% and 5%) are predicted to occur at the mouths of Rock Creek, East Fork Bull 
River, and Bull River. Vegetation along these streams is mostly dominated by woody species, some of 
which occur in uplands with equal or greater frequency, that typically have a wide tolerance for soil 
moisture gradients, and would not be noticeably affected by the predicted reduction in baseflow. Surface 
runoff from snowmelt, precipitation, and peak flows are not expected to change and would continue to 
provide supportive hydrology for wetland vegetation along the channels. 

No changes in groundwater levels or lake levels are predicted (Section 4.7, Water Quantity and Quality) 
at the high-elevation lakes (Copper, Cliff, Moran Basin, and Rock) and wetlands associated with these 
lakes are not anticipated to be affected. The establishment of a 1,000-foot buffer around Cliff Lake, as a 
preliminary numeric criterion, from mining activity would ensure that the small amount of wetland 
vegetation around Cliff Lake would not be affected. Wetlands at Rock Creek Meadows are not expected 
to be affected by mining or dewatering. A perennially high water table and other tributaries that flow into 
Rock Creek Meadows that would not be affected by mining provide the primary hydrologic support for 
wetlands at Rock Creek Meadows. 

The effect on plant species, functions, and services associated with the affected wetlands, springs, or 
seeps by a change in water level would be best determined by relating plant species with water abundance 
and quality for monitoring and evaluation. As described in the Water Resources Monitoring Plan for 
Alternative V (Appendix K), RCR would complete a GDE inventory and conduct GDE monitoring in an 
area overlying the proposed mine and adits to evaluate indirect wetland effects. The inventory includes a 
vegetation survey to describe and document existing vegetation characteristics and establish a prevalence 
index used by the Corps to determine wetland vegetation (Corps 2008). The prevalence index would be 
used to assess changes in vegetation composition and if a loss of wetland species was occurring. The 
monitoring would not alter the effect of Alternative V but would assist in determining if an impact was 
occurring and the scale of any impact. If impacts on wetlands were identified during monitoring, RCR 
would implement the Contingency/Corrective Action Plan described in the Water Resources Monitoring 
Plan in Appendix K. 

In 2016, potential GDEs in the Phase 1 GDE Inventory Boundary were reviewed to determine if they 
qualified as GDEs and to collect baseline data (Morrison Maierle 2017). Of the 10 sites reviewed during 
the 2016 review, 5 qualified as GDEs (SP-4, SP-8, SP-41, SP-46 on Figure K-4, and SP-72 in 
Hydrometrics 2015); vegetation, water quality, and macroinvertebrate data were collected following the 
Forest Service’s Groundwater Dependent Ecosystems: Level II Inventory Field Guide (USFS 2012b). The 
assigned prevalence index would be compared with data collected at the same sites following Phase I 
activities. 

4.10.3 Alternative IV 

4.10.3.1 Direct Effects 
Alternative IV would directly affect 3.9 acres of isolated wetlands and 0.6 acre of jurisdictional wetlands. 
Wetland impacts were reduced by 0.7 acre from the 2001 FEIS because of the revised 2011 wetland 
mapping. Of the four functional categories, 0.2 acre of Category I, 0.1 acre of Category II, 3.8 acres of 
Category III, and 0.4 acre of Category IV would be affected. The effects on jurisdictional nonwetland 
waters have not changed since the 2001 FEIS. 
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4.10.3.2 Indirect Effects 
Alternative IV indirect effects on wetlands from the tailings facility would be the same as described on 
pages 4-116 through 4-118 of the 2001 FEIS, except that Alternative IV does not include a survey of plant 
species abundance (all species) prior to activity and subsequent plant species abundance and water 
monitoring of GDEs overlying the mine. Without this type of monitoring, mining-induced changes in 
water level or quality may result in an unidentified loss of species, functions, and services associated with 
the affected wetlands, springs, or seeps. Indirect effects on wetlands from mine dewatering would be the 
same as under Alternative V. 

4.10.4 Alternative III 

4.10.4.1 Direct Effects 
Alternative III would directly affect 3.8 acres of isolated wetlands and 0.5 acre of jurisdictional wetlands. 
Wetland impacts were reduced by 0.9 acre since the 2001 FEIS because of the revised 2011 wetland 
mapping. Alternative III would directly affect 0.2 acre of Category I, 3.7 acres of Category III, and 0.4 
acre of Category IV wetlands. No Category II wetlands would be affected under this alternative. 
Nonwetland jurisdictional waters effects are described on pages 4-116 through 4-118 of the 2001 FEIS. 

4.10.4.2 Indirect Effects 
Alternative III indirect effects on wetlands from the tailings facility would be the same as described on 
pages 4-116 through 4-118 of the 2001 FEIS. Alternative III indirect effects on wetlands from mine 
dewatering would be the same as under Alternative V. 

4.10.5 Alternative II 

4.10.5.1 Direct Effects 
Alternative II would directly affect 4.3 acres of wetlands; 0.5 acre is jurisdictional and 3.8 acres are 
isolated. About 1.5 acres less of wetland area would be affected compared with the 2001 FEIS because of 
the revised 2011 wetland mapping. Of the 4.3 acres of wetlands, 0.4 acre of Category I, 3.5 acres of 
Category III, and 0.4 acre of Category IV wetlands would be directly affected. Impacts on nonwetland 
waters would be same as in the 2001 FEIS. 

4.10.5.2 Indirect Effects 
Alternative II indirect effects on wetlands from the tailings facility would be the same as described on 
pages 4-116 and 4-117 of the 2001 FEIS. Alternative II indirect effects on wetlands from mine dewatering 
would be the same as under Alternative V. 

4.10.6 Alternative I 
A discussion of wetland and nonwetland waters of the U.S. effects from Alternative I is provided on page 
4-115 of the 2001 FEIS. 

4.10.7 Effectiveness of Agencies’ Proposed Mitigation 
RCR’s wetland mitigation plan for Alternative V is summarized in Section 2.3.1.16, Monitoring and 
Mitigation Plans and described in Appendix L. The Groundwater Dependent Ecosystem Monitoring Plan 
in Appendix K includes monitoring of wetlands, springs, and seeps in the CMW. Mitigation measures and 
their expected effectiveness are summarized in Table 4-18 below. 
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Table 4-18. Effectiveness of Mitigation for Impacts on Wetlands and Waters. 

Resource Potential 
Effect Mitigation Mitigation 

Objectives Monitoring Mitigation Trigger Contingency 
Mitigation 

Effectiveness 
of Mitigation 

Wetlands 
and 
nonwetland 
waters  

Effects on 
jurisdic-
tional 
wetlands 
and other 
waters of the 
U.S. on 
NFSL 
would be 
avoided and 
minimized 
through 
construction 
methods and 
BMPs. 3.5 
acres of 
isolated 
wetlands 
would be 
directly 
affected. 

RCR would 
implement 
mitigation for 
effects on 3.5 
acres of isolated 
wetlands (see 
Appendix L). 

Avoid and minimize 
effects so that 
functions and 
services of wetlands 
are not lost. Replace 
functions and 
services of impacted 
isolated wetlands. 

See Appendix L for RCR’s wetland 
mitigation plan. The plan includes 
measures such as: 
 
As-built reports of mitigation sites with 
planting plans submitted to the 
Agencies. 
 
Site visits conducted annually for 5 
years after construction to evaluate the 
success of the establishment of wetland 
functions and services.  

Unavoidable impacts on 
jurisdictional wetlands 
are >0.1 acre as 
determined during final 
design.  

Submit a work plan 
for unavoidable 
wetland impacts 
determined during 
final design within 
30 days of agency 
request. KNF and 
DEQ would approve 
the plan or direct 
RCR to revise the 
plan within 30 days. 

Avoidance of 
wetland impacts is 
highly effective. 
Mitigation for 
isolated wetlands 
would be highly 
effective. Test 
plots established 
in 1990 
documented a high 
likelihood of 
success of wetland 
mitigation at the 
Upper Rock Creek 
site (location of 
the proposed 
mitigation site) if 
similar methods 
are used.  
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4.10.8 Cumulative Impacts 
Past actions in the study area, particularly road construction, have resulted in the placement of culverts 
and other fill material in streams and adjacent wetlands. Past actions, after the passage of the Clean Water 
Act in 1977, were subject to Section 404 permitting and mitigation requirements. Cumulative direct and 
indirect effects on waters of the U.S. may result from other reasonably foreseeable actions in the study 
area such as other mining operations and road construction. All present and reasonably foreseeable future 
actions would be subject to Corps’ permitting and mitigation requirements. With appropriate mitigation, 
cumulative direct wetland effects would be negligible. Cumulative indirect effects from reasonably 
foreseeable future actions in the area may include small amounts of increased sedimentation in wetlands 
from new roads associated with construction and ground-disturbing activities. 

The indirect effects due to changes in baseflow predicted for Alternative V on plant species, functions, 
and services associated with wetlands, springs, and seeps would likely be negligible, as described in 
Section 4.10.2.2, Indirect Effects. Cumulative changes in baseflow from the Rock Creek and Montanore 
projects are described in detail in Section 4.7.8.1, Groundwater Quantity. Predicted cumulative baseflow 
changes did not take mitigation into account; implementation of proposed mitigation measures may 
reduce model-predicted baseflow changes. Cumulative indirect effects from the Montanore and Rock 
Creek projects on wetlands, springs, and seeps cannot be quantified and would likely be negligible. RCR 
would monitor wetlands potentially impacted by changes in water quantity due to the mine as part of the 
GDE monitoring described in Appendix K. If impacts on wetlands were identified during monitoring, 
RCR would implement the Contingency Action Plan described in the Water Resources Monitoring Plan in 
Appendix K. 

4.10.9 Regulatory Compliance 
In its 2013 Jurisdictional Determination for the Rock Creek Project, the Corps determined that aquatic 
resources within the Alternative V paste tailings facility and mill site were isolated nonjurisdictional 
waters (Section U.S. Army Corps of Engineers); therefore, in Alternative V, no discharge of fill material 
subject to the Corps’ jurisdiction would occur in the paste tailings facility or mill site disturbance areas. 
Based on preliminary design, effects on jurisdictional wetlands within the Alternative V disturbance 
boundary would be avoided, and no compensatory mitigation under the Clean Water Act would be 
required. Any unavoidable impacts on wetlands and other waters of the U.S. would be determined during 
final design. If, after final design, effects on jurisdictional wetlands could not be avoided, the appropriate 
authorization would be requested from the Corps and any required compensatory mitigation would be 
implemented. Alternatives II and III would result in 0.5 acre of jurisdictional wetland impacts that would 
require authorization under Section 404 of the Clean Water Act. Alternative IV would require 
authorization for impacts on 0.6 acre of jurisdictional wetlands. Impacts on nonwetland waters have been 
avoided and minimized in Alternative V. RCR would comply with and implement conditions in the 404 
permit. Plans for avoidance, minimization, and mitigation of effects on wetlands would be required prior 
to permit issuance. KNF identified Alternative V as the least environmentally damaging practicable 
alternative because it would have the least impacts on wetlands and nonwetland waters of the U.S. and 
would not have other significant adverse environmental consequences (40 CFR 230.10(a)). As the 
permitting authority, the Corps will determine if Alternative V is the least environmentally damaging 
practicable alternative. The Corps also will determine if the proposed Rock Creek Project complies with 
the Guidelines. The Corps’ findings regarding the least environmentally damaging practicable alternative 
and compliance with the Guidelines is subject to the EPA’s review. Any alternative permitted by the Corps 
would comply with the 2015 KFP. 

Alternative V would require the discharge of fill material into isolated wetlands not subject to the Corps’ 
jurisdiction. In compliance with EO 11990, the KNF finds that there is no practicable alternative to new 
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construction located in isolated wetlands, and that Alternative V includes all practicable measures to 
minimize effects on wetlands. 
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4.11 Aquatic Life and Fisheries 

4.11.1 Introduction 
This section updates the 2001 FEIS analysis of potential environmental consequences to aquatics and 
fisheries resources based on modifications to the preferred alternative (Alternative V) and new 
information. Modifications to Alternative V potentially affecting aquatics and fisheries resources 
primarily consist of measures that would result in additional avoidance and mitigation of potential 
environmental consequences and a more detailed water resources and aquatic resources monitoring plan 
for Phase I and Phase II of mine development. Phase I and Phase II sediment mitigation plans have been 
clarified since the 2001 FEIS and are described in Section 2.3.1.16, Monitoring and Mitigation Plans and 
Appendix N. The analysis of environmental consequences to aquatics and fisheries has also been updated 
to incorporate new information since the 2001 FEIS, such as development of a 3D groundwater model, 
additional baseline data, and additional discussion of surface water quality. 

This section also includes Effectiveness of Mitigation and Regulatory Compliance subsections, including 
an evaluation of consistency with the 2015 KFP, not previously in the 2001 FEIS. The remainder of the 
analysis has not changed and is provided in the 2001 FEIS (pages 4-120 through 4-135). 

Section 3.11, Aquatic Life and Fisheries of this SEIS and pages 4-120 through 4-135 of the 2001 FEIS 
describe the best available data for aquatic life and fisheries in the study area. The KNF determined that 
the baseline data and methods used are adequate to evaluate and disclose reasonably foreseeable 
significant adverse effects on aquatic life and fisheries, and to enable the decision makers to make a 
reasoned choice among alternatives. Section 4.7.2.2, Additional Water Resources Data Collection and 
Appendix K describe the water resources, aquatic life, and fisheries data that would be collected during 
all phases of the project, including Phase I and for final design. The KNF did not identify any incomplete 
or unavailable aquatic life and fisheries information, as described in Section 4.1.1.4, Incomplete and 
Unavailable Information. 

4.11.2 Alternative V 

4.11.2.1 Aquatic Habitat 
Modifications to Alternative V do not substantially change the analysis of impacts on aquatic habitat from 
potential spills (slurry, wastewater, reclaimed water, and mining reagents) and paste tailings facility 
failures described on pages 4-121 to 4-125 of the 2001 FEIS. The data available and methods used are 
adequate to evaluate and disclose reasonably foreseeable significant adverse effects on aquatics and 
fishery resources in the study area. A detailed discussion of the adequacy of baseline groundwater and 
surface water data is provided in Section 4.7.2.1, Water Quantity and Quality - Baseline Data Adequacy. 
The following subsections describe Alternative V effects on aquatic habitat and fisheries from potential 
changes in streamflows and lake levels, and potential impacts on riparian areas. 

4.11.2.2 Water Quantity 
Section 4.7.3.1, Groundwater Quantity provides an analysis of predicted changes to bedrock groundwater 
levels due to mine inflows. Mine inflows in Alternative V would result in reductions in stream baseflow 
that would not be measurable when streamflows are dominated by snowmelt runoff or large runoff-
producing precipitation events. Because streams in the area may be at baseflow only from mid-July to 
early October, as well as periodically from November through March, effects on baseflows may be 
measurable only during those times of the year. In wetter years, effects on baseflow may be measurable 
only for short periods or may not be measurable during the entire year. As discussed in detail in Section 
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4.7.3.2, Surface Water Quantity, other Alternative V activities that may affect baseflow conditions include 
interception of precipitation at mine facilities, use of stormwater runoff collected from the mine facilities, 
discharges from the wastewater treatment plant, vegetation clearing, potable water use, makeup water use 
from a well located near the Clark Fork River, and the possible use of pumpback wells at the paste 
tailings facility and evaluation adit portal pad. 

Due to uncertainties associated with the 3D model and unknown baseflow conditions in upper watershed 
stream reaches, and an unquantified relationship between streamflow conditions and aquatic habitat 
availability and quality, specific effects of surface flow changes on aquatic habitat are not known. The 
effects of potential baseflow reductions to fish habitat are discussed qualitatively in Section 4.13.3.1, Bull 
Trout. 

Aquatic habitat in Chicago Creek, South Basin Creek, and North Basin Creek is limited in quality and 
quantity; reductions in baseflow may have a localized adverse effect on aquatic habitat where it occurs in 
these drainages. Water quantity-related effects on aquatic habitat in Chicago Creek, South Basin Creek, 
and North Basin Creek would be minor relative to total habitat quantity and quality in the East Fork Bull 
River and Rock Creek drainages because these tributaries provide limited aquatic habitat quantity and 
quality to their overall respective watersheds. Water level impacts on Cliff Lake (headwaters of South 
Basin Creek) aquatic habitat are not anticipated due to implementation of a 1,000-foot buffer around the 
lake. 

Stream intermittency in the lower and middle reaches of Rock Creek frequently creates natural barriers to 
fish movement during low-flow conditions. A perched culvert at Montana Highway 200 may also inhibit 
fish movement during low-flow periods. Partial and temporary barriers to migration may increase in 
frequency or be longer in duration as a result of predicted mine-related baseflow reductions. As described 
in the bull trout discussion in Section 3.13.2, Bull Trout, this may further prevent hybridization of native 
and nonnative fish and resource competition by nonnative species that are virtually absent from West Fork 
Rock Creek and East Fork Rock Creek below Rock Lake (one westslope cutthroat trout-rainbow trout 
hybrid was documented in East Fork Rock Creek in 2010). Therefore, a decrease in baseflow may have a 
mixed, but unpredictable, effect on native fish populations in Rock Creek. 

Generally, the impact of predicted reductions in baseflow on aquatic habitat in East Fork Bull River 
would be lower than in Rock Creek because East Fork Bull River has fewer migratory barriers and 
intermittency concerns. Aquatic habitat effects related to reduced baseflow as a result of mine inflows 
would be lower in the Bull River than the East Fork Bull River and Rock Creek drainages because the 
relative proportion of baseflow affected by the mine would be small. 

The 3D model predicted no effects on lakes within the CMW due to mine inflows, except St. Paul Lake. 
St. Paul Lake may be affected by mining, but effects may be difficult to separate from the large natural 
lake level variations. The lake level may lower more quickly during dry years if and when the only source 
of water to the lake is bedrock groundwater. Existing St. Paul Lake fish populations have been supported 
by stocking in previous years. During periods of drought, extremely low lake levels may result in fish 
mortality due to naturally low lake levels in combination with direct and indirect effects of mine 
dewatering. Assuming that FWP continues to stock St. Paul Lake as in previous years, any increased fish 
mortality in St. Paul Lake would likely be mitigated by stocking. 

As described in Section 4.7.3.2, Surface Water Quantity, the mine void would fill over time following the 
period of maximum groundwater drawdown. With plugging at the top of the adits, surface flows would 
eventually return nearly to pre-mining conditions; fisheries and aquatic resources would also be expected 
to eventually return nearly to pre-mining conditions. Without any plugs, baseflows would be permanently 
reduced in the East Fork Bull River and South Basin Creek. Effects on fisheries and aquatic resources 



Chapter 4 Aquatic Life and Fisheries 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-119 

would be less following the period of maximum groundwater drawdown, and would be greater if the adits 
were not plugged. 

RCR would monitor impacts on benthic macroinvertebrates, fish populations, and periphyton, as 
described in Appendix K. To ensure early detection of any surface water reductions potentially caused by 
the mine, potentially affected springs, wetlands, and streams would be periodically monitored as specified 
in the Water Resources Monitoring Plan in Appendix K. Implementation of the Contingency Action Plan 
described in the Water Resources Monitoring Plan in Appendix K would ensure that effects on aquatic 
resources were minimized. If any monitoring action levels were exceeded, RCR would review the 
mitigation measures described in the Contingency Action Plan and propose to implement one or more of 
the measures described therein to ensure that the parameter of concern did not exceed action levels. If 
RCR developed alternative contingency actions not described in the Contingency Action Plan, RCR 
would revise the Contingency Action Plan with a new or modified measure along with a proposed 
schedule for implementation and submit it to the Agencies for approval. RCR would be required to 
implement contingency actions as specified in the original, or if applicable, revised and approved 
Contingency Action Plan. 

4.11.2.3 Water Quality 
The effects of potential sediment delivery and mitigation measures in Rock Creek on bull trout would be 
similar to effects on other salmonid species found in the Rock Creek drainage and are described in 
Section 4.13.3.1, Bull Trout. Implementation of Phase I sediment mitigation discussed in Section 2.3.1.12, 
Erosion and Sediment Control, Appendix N, the SWPPP, and the Rock Creek Evaluation Adit License 
Application (RCR 2010) would reduce the current sediment load by about 234 tons per year, which would 
be about 217 tons per year more than required to mitigate Phase I effects. Before Phase II Construction 
began, RCR would submit to the KNF, DEQ, and USFWS for approval a final Phase II mitigation plan 
for offsetting in aggregate 400 tons of annual fine sediment loading to Rock Creek by mitigating sediment 
sources in the Rock Creek watershed. With the required mitigation, changes in sediment would not 
adversely affect aquatic life in the West Fork Rock Creek and Rock Creek. As discussed in Section 
4.7.3.4, Surface Water Quality, Rock Creek is on DEQ’s list for impaired waters as a result of substrate 
alterations due to silviculture practices that have impaired aquatic life. Implementation of Alternative V 
sediment mitigation would improve aquatic life habitat in the creek, and with the implementation of 
BMPs; other Alternative V activities would not be expected to further alter the substrate in Rock Creek. 

Nitrate residue from blasting during Phase I could be mobilized by infiltration of precipitation into the 
evaluation adit portal pad, potentially increasing nitrate concentrations in the unnamed tributary to West 
Fork Rock Creek. RCR would be required to prepare an Explosive Handling and Blasting Plan that would 
minimize residual nitrate in the waste rock. The unnamed drainage would be monitored for elevated 
nitrate and ammonia concentrations. 

Treated wastewater would be discharged into infiltration ponds during Phase I and during some Phase II 
construction. As discussed in Section 4.7.3.4, Surface Water Quality, effects on surface water quality 
downstream of the infiltration ponds would likely be negligible, so effects on aquatic life are not 
expected. During Phase II, treated wastewater would be discharged from a permitted outfall in the Clark 
Fork River. The treated discharge would meet MPDES permitted effluent limits protective of aquatic life. 
There would be no adverse effects on the quality of the Clark Fork River except possibly during 
unexpected wastewater treatment plant upsets. Any wastewater treatment plant upsets would be mitigated 
as quickly as possible by RCR. 

In 2014, water quality standards were adopted in Montana to protect beneficial uses and prevent 
exceedances of other surface water quality standards that are commonly linked to nitrogen and 
phosphorus concentrations by setting in-stream total nitrogen and TP standards (DEQ 2014b). The 
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standards are based on reference streams, scientific literature, and stressor-response studies examining the 
effect of nutrient concentrations on nuisance algal concentrations/species composition and aquatic 
invertebrate communities. For the Northern Rockies Ecoregion, all wadeable streams have a seasonal TN 
standard of 275 µg/L and a seasonal TP standard of 25 µg/L between July 1 and September 30. These 
numeric standards do not apply to the Clark Fork River. RCR has not applied for a new MPDES permit 
for discharges to the Clark Fork River and the DEQ has not calculated MPDES permitted effluent limits. 
Compliance with the MPDES nutrient and other water quality requirements for the discharge permit 
would ensure that aquatic life and aquatic habitat changes from water quality impacts were minimized. 
According to the reopener provisions of MPDES permits described in ARM 17.30.1361(2)(b), “permits 
may be modified during their terms if…the department [DEQ] has received new information …indicating 
that cumulative effects on the environment are unacceptable, or (c) the standards or requirements on 
which the permit was based have been changed by amendment or judicial decision after the permit was 
issued.” Consequently, the TIN limit for ambient surface waters set in any MPDES permit issued by DEQ 
can be modified at any time if nuisance algal growth caused by RCR’s discharge was observed or lower 
numeric standards for nutrients were adopted. To address the uncertainty regarding the response of area 
streams to increased TIN concentrations, RCR would implement the water quality and aquatic biology 
monitoring described in Appendix K. 

Mine dewatering and the resulting decrease in bedrock groundwater discharge to Rock Creek Project 
study area streams and lakes may subtly change the water quality of surface water bodies where bedrock 
groundwater is a source of supply. As discussed in Section 4.7.3.4, Surface Water Quality, a reduction in 
bedrock groundwater may reduce anion and cation concentrations in streams and lakes, but the change 
may be detectable only during low-flow periods when bedrock groundwater is the major source of supply 
to surface water. Even at low flows, the changes in water quality may be difficult to measure. Because the 
cation and anion concentrations of various water quality parameters are relatively low, and because any 
changes are predicted to be small, the effects on aquatic life would likely be negligible. 

As described in Section 4.7.3.3, Groundwater Quality, if the adits and mine were plugged after mine 
closure, when the mine void filled, groundwater would move downgradient from the mine void via 
fractures. If the area to be mined is currently hydraulically connected to area springs and/or streams, then 
as the mine void refilled with water, those connections would be reestablished. However, because of the 
complexity of the fracture flow system, it may not be possible to predict where and if these connections 
occur. Additional site data would be collected to determine if there would be effects on aquatic life due to 
possible changes in water quality in streams if adits are plugged. As described in Section 4.7.3.3, 
Groundwater Quality, it is unlikely there would be measurable effects on spring water quality 
downgradient of the mine void, particularly in springs with little or no bedrock groundwater source. 
Therefore, it is unlikely there would be substantial effects on aquatic life. 

As described above for water quantity effects, RCR would monitor impacts on benthic 
macroinvertebrates, fish populations, and periphyton, as well as metals accumulations in fish tissues 
(Appendix K, Section 1.8, Aquatic Life and Fisheries Monitoring Plan). Implementation of the 
Contingency Action Plan, as described in the Water Resources Monitoring Plan in Appendix K, would 
ensure that effects on aquatic resources were minimized. 

4.11.2.4 Riparian Areas 
Alternative V effects on RHCAs would be less extensive than the other three action alternatives due to 
project design that avoids RHCAs described in Section 2.3.1, Alternative V — Rock Creek Project with 
Tailings Paste Deposition and Alternate Water Treatment (Preferred Alternative). Impacts on RHCAs in 
mine disturbance areas and utility corridors are described below. 
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4.11.2.4.1 Mine Disturbance Areas 
Approximately 2 acres of RHCA would be affected within the mine disturbance areas (Table 4-19). Most 
effects would occur on stream-associated RHCAs where riparian vegetation would be removed along 
reconstructed or improved access routes and bridges. Less than 1 acre of RHCA within a 100-foot buffer 
of jurisdictional wetlands would be cleared for construction of the bridge over Engle Creek and at the 
junction of the reconstructed NFS road #150 with Montana Highway 200 (Figure 4-6). No RHCAs would 
be affected in the disturbance footprint of the paste tailings facility or other mine facilities (Neesvig 
2010b). 

4.11.2.4.2 Utility Corridors 
About 10 acres of power line corridor would be within RHCAs (Table 4-19; Figure 4-7), but clearing 
would not occur in the entire 10 acres. RHCAs would primarily be affected where stream-associated 
riparian vegetation was cleared. Streamside vegetation clearing may increase stream temperature in 
localized areas by exposing the stream to increased warming from sunlight, but because less than a 
fraction of 1% of the affected streamside habitat along Engle Creek, Rock Creek, and West Fork Rock 
Creek would be cleared, the effect would likely be negligible. Additionally, impacts of utility line corridor 
clearing on LWD recruitment or any associated increases in sediment would be negligible because less 
than a fraction of 1% of stream-associated vegetation would be cleared along Engle Creek, Rock Creek, 
and West Fork Rock Creek. Impacts on RHCAs from constructing power lines would be minimized 
through implementation of the following measures: 

• An unaltered vegetation buffer would be left between Rock Creek and the road and utility 
corridors where possible. 

• Impacts on RHCAs at the Alternative V mill site and between the mill site and streams would 
be avoided (Figure 3-16). Any change to the Alternative V mill site would be evaluated for 
consistency with KFP INFS standards and guidelines for RHCAs applicable to minerals 
management. 

• Removal of large trees would be primarily limited to hazardous trees (trees that could fall on 
the power line). 

• Ground disturbance, such as grubbing and grading, would be limited to the minimum 
necessary to access construction sites. 

• Clearing of nonhazardous trees, brush, and herbaceous vegetation would be limited to the 
minimum necessary for construction and would be temporary. 

• Power line footings would be placed outside of wetlands and the ordinary high water mark of 
streams. 

 
  



Figure 4-6.  Riparian Habitat Conservation Area (RHCA) in Alternative V Disturbance Area
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Figure 4-7.  Riparian Habitat Conservation Area (RHCA) in Alternative V Transmission Line Clearing Area
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Table 4-19. Effects on RHCAs by Alternative. 

RHCA Type  
Alternative 

I (No 
Action) 
(acres) 

Alternative II 
(Proposed 
Rock Creek 

Project) 
(acres) 

Alternative 
III (Project 

with 
Mitigations) 

(acres) 

Alternative IV 
(Modified 

Project with 
Mitigations) 

(acres) 

Alternative V 
(Paste Facility 
and Alternative 

Water 
Treatment) 

(acres) 
Stream-associated 
RHCAs 0 48 42 17 2 

RHCAs that are 
Jurisdictional 
Wetlands (plus 100-
foot buffer) 

0 6 6 3 <1 

RHCAs that are 
Nonjurisdictional 
Wetlands (plus 100-
foot buffer) 

0 1 2 5 0 

Total RHCAs 
Affected in Mine 
Disturbance Areas1  

0 55 50 25 2 

Power line clearing 
within RHCAs2 0 12 7 8 10 
1Includes surface disturbance from tailings facility, adit portal, mill, wastewater treatment plant, paste plant, pipelines, and roads. 
2Impacts are based on the following assumptions: 

• The total clearing width would be 100 feet. 
• Where the power line was parallel to a road, 50 feet of the clearing width would be included in the road corridor and 50 

feet adjacent to the road would be cleared. 
• Power line footings would be placed outside of wetlands and the ordinary high water mark of streams. Wetlands in 

power line clearing areas would not be affected. 
 

4.11.2.5 Aquatic Invertebrates 
The effects on aquatic invertebrates under Alternative V are described on page 4-134 of the 2001 FEIS 
and are largely unchanged. 

Baseflow reductions reduce available habitat, although the amount of habitat reduction has not been 
quantified due to uncertainties in the hydrologic predictions. Surface water depletions occurring in the 
uppermost steep perennial drainages may adversely affect aquatic invertebrate assemblages at the reach 
level by causing streams to become intermittent at lower elevations and to dry up more frequently. 

Reductions in anion and cation concentrations in the Rock Creek and East Fork Bull River drainages may 
result where bedrock groundwater discharge to the streams was reduced, but the changes may be subtle 
and would not likely affect periphyton or aquatic invertebrate communities. Wastewater discharge into the 
lower Clark Fork River would be treated in compliance with MPDES permitted effluent limits to protect 
aquatic life. Reduction of sediment loading to streams using sediment mitigation measures would 
generally improve the health of aquatic invertebrate communities throughout the Rock Creek drainage 
and promote the establishment of sensitive invertebrate species. 

4.11.2.6 Fish 
As described in Section 4.11.2.1, Aquatic Habitat, stream baseflow reductions can result in a reduction of 
fish habitat, limit stream connectivity for migrating fish species during low-flow conditions by creating or 
extending migration barriers, and affect important groundwater/stream water interactions such as 
upwelling necessary for redd incubation and surface water temperatures. Baseflow reduction may affect 
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stream temperatures in those stream reaches where bedrock groundwater contributes a significant 
proportion of the total flow. The greatest reduction in bedrock contribution to streams and, therefore, the 
greatest potential effect on stream temperatures, is predicted to occur during the maximum period of 
drawdown at about Year 70. Due to the numerous factors affecting stream temperatures and the constantly 
changing stream temperature regime, it is difficult to predict how mine project effects may alter stream 
temperatures, or to what magnitude and extent stream temperatures may change. Prior to the start of 
Phase II mining activities, RCR would submit for KNF and DEQ approval a plan to monitor groundwater 
effects as they relate to bull trout habitat requirements. USFWS would advise the KNF in developing the 
Water Resources and Aquatics and Fisheries Monitoring Plans. 

A description of the estimated effects of water quantity changes on bull trout habitat in East Fork Rock 
Creek, West Fork Rock Creek, mainstem Rock Creek, East Fork Bull River, and mainstem Bull River is 
provided in Section 4.13, Threatened and Endangered Species, and applies to other fish habitat as well as 
bull trout habitat. Westslope cutthroat trout generally inhabit the same stream reaches as bull trout in these 
streams, although westslope cutthroat trout habitat extends upstream of bull trout habitat in West Fork 
Rock Creek and East Fork Rock Creek (FWP 2017g). Potential baseflow reductions may be less 
detrimental to westslope cutthroat trout habitat than to bull trout habitat because westslope cutthroat trout 
spawning and migration does not typically coincide with baseflow conditions (Muhlfeld et al. 2009) as it 
does for bull trout. 

4.11.2.7 Influence of Climate Change 
As discussed in Section 3.11.8, Climate Change, climate change modeling predicts an increase in 
temperature of study area streams; however, due to numerous factors affecting stream temperatures and 
the changing stream temperature regime, as well as model uncertainty, it is difficult to predict precisely 
how climate change may alter stream temperature, or to what magnitude and extent stream temperatures 
may change. It is difficult to predict how aquatic resources in the Rock Creek study area would respond to 
the forecasted regional effects of climate change. Within regions and across species, the effects of 
predicted climate trends are anticipated to differ among streams and fish populations (USFS 2010). 
Additionally, many studies have not been conducted over sufficient time periods or diverse locations to 
determine the outcome of small incremental changes on fish and invertebrate populations, and the 
complex responses of aquatic organisms to such changes is further confounded by changes in land use 
(Barbour et al. 2010; USFS 2010; Isaak et al. 2012). Because long-term data are not available for 
northwestern Montana streams, the magnitude and extent of the effects of climatic and hydrologic trends 
on fish and other aquatic organisms and their habitat are unclear (USFS 2010). Isaak et al. (2016b) also 
noted that recent data indicate cold water streams are often the least sensitive to air temperature 
fluctuations, and it is predicted that these relatively thermally resistant upper watersheds will act as a 
refugia from climate change effects on coldwater species in the mountains of the northwestern United 
States. The following paragraph describes potential effects of the Rock Creek Project on aquatic resources 
and climate change for a range of scenarios. 

As discussed in Section 4.7.3.4, Water Quantity and Quality, climate change could reduce groundwater 
infiltration, increase cool season runoff, decrease warm season runoff, and ultimately decrease stream 
baseflows. The Rock Creek study area is in the northern part of the Columbia River Basin, where 
increased precipitation is predicted to offset the effects of decreased warm season runoff due to warming, 
at least to some degree (Reclamation 2011c). In certain circumstances, decreased groundwater infiltration 
could reduce the Rock Creek Project’s mine and adit inflows, but because baseflow to streams would also 
decrease, the percentage change to stream baseflow could remain the same. Discharges to the Clark Fork 
River would be less if mine and adit inflows decreased. 
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If climate change did not change mine and adit inflows, and if decreased warm season runoff due to 
climate change was not neutralized by increased precipitation, the effects of any reduced fall low flows 
from the Rock Creek Project, such as a reduction in thermally suitable habitat and increased habitat 
fragmentation, on aquatic resources combined with the effects of climate change may be magnified. 
Alternatively, the effects of any increase in winter flows associated with climate change on baseflow 
would moderate the effect of inflows to the Rock Creek Mine during the winter low-flow periods. 

As described in Section 4.7.3.4.6, Influence of Climate Change, climate change could reduce groundwater 
contribution to baseflow in rivers and groundwater flow to wilderness lakes and alter runoff patterns, 
which could change the chemistry and temperature of streams and lakes. Changes in stream and lake 
temperatures and chemistry could affect aquatic resources, although the magnitude and type of effects are 
difficult to predict. For example, if thermally suitable habitat decreased as a result of climate change, 
some fish populations could become more fragmented, especially in streams with low-flow barriers such 
as Rock Creek and upper East Fork Bull River. As described in Section 4.7.8.4, Surface Water Quality, if 
climate change reduced groundwater infiltration enough to reduce mine and adit inflows, it could reduce 
the potential for metal leaching and any subsequent water quality effects on aquatic resources. As 
described in Appendix K, RCR would monitor streamflows and water temperatures. For all discharges, 
the DEQ would determine effluent limits that were protective of aquatic life during the MPDES 
permitting for each outfall. 

4.11.3 Alternative IV 
The effects on aquatic resources and fisheries under Alternative IV are described on page 4-131 of the 
2001 FEIS and are largely unchanged since the 2001 FEIS. Potential effects on aquatic habitat, aquatic 
invertebrates, and fish resulting from decreases in bedrock groundwater discharge to surface water would 
be similar to Alternative V. 

4.11.4 Alternative III 
The effects on aquatic resources and fisheries under Alternative III are described on page 4-128 to 4-131 
of the 2001 FEIS and are largely unchanged since the 2001 FEIS. Potential effects on aquatic habitat, 
aquatic invertebrates, and fish resulting from decreases in bedrock groundwater discharge to surface water 
would be similar to Alternative V. 

4.11.5 Alternative II 
The effects on aquatic resources and fisheries under Alternative II are described on pages 4-121 through 
4-127 of the 2001 FEIS and are largely unchanged since the 2001 FEIS. Potential effects on aquatic 
habitat, aquatic invertebrates, and fish resulting from decreases in bedrock groundwater discharge to 
surface water would be similar to Alternative V. 

4.11.6 Alternative I 
The effects on fisheries and aquatic resources under Alternative I are described on page 4-121 of the 2001 
FEIS and are unchanged since the 2001 FEIS. Alternative I would have no adverse effect on fisheries and 
aquatic resources. 

4.11.7 Effectiveness of Agencies’ Proposed Mitigation 
The existing culvert on the West Fork Rock Creek above the last bridge on NFS road #150 has been 
identified as a barrier to fish migration; RCR would improve or replace this culvert based on future 
consultation with the Forest Service. Alternative V includes measures to mitigate mine impacts on surface 
water quantity and quality that would benefit fisheries and aquatics resources. Table 4-14 and Table 4-15 
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in Section 4.7, Water Quantity and Quality describe mitigation measures to reduce impacts on surface 
water resources in the CMW, reduce impacts on stream baseflows, minimize sediment delivery to 
streams, and reduce or minimize adverse effects on surface water quality. Appendix N and Section 
2.3.1.16, Monitoring and Mitigation Plans describe the sediment mitigation plan, potential mitigation 
measures, and sediment yield modeling that predicts Alternative V mitigation measures would improve 
habitat and aquatic life conditions within the watershed. Sediment mitigations would be consistent with 
the 2015 KFP components pertaining to sediment, erosion, and aquatic and riparian habitat, but the 
mitigations would not be intended to fully restore Rock Creek to its original condition. Sediment and 
runoff from all disturbed areas would be minimized using BMPs developed in accordance with the Forest 
Service’s National Best Management Practices for Water Quality Management on National Forest System 
Lands (USFS 2012a). Section 4.6.2, Geotechnical Engineering - Alternative V, describes the proposed 
mine paste tailings facility that would greatly reduce the risk of surface water quality impacts from a 
failure compared with other tailings disposal options. Section 4.13.8.1, Effectiveness of Agencies’ 
Proposed Mitigation - Bull Trout discusses mitigation measures for bull trout that would be implemented 
to meet the Terms and Conditions of the 2007 BO Supplement (USFWS 2007a). Implementation of these 
measures would also effectively mitigate effects on fisheries and aquatics resources. 

RCR would monitor impacts on benthic macroinvertebrates, fish populations, and periphyton, as well as 
metals accumulations in fish tissues (Appendix K). To ensure early detection of any surface water 
reductions potentially caused by the mine, springs, streams, and seeps would be periodically monitored as 
specified in the Groundwater Dependent Ecosystem monitoring in the Water Resources Monitoring Plan 
in Appendix K. If any monitoring action levels were exceeded, RCR would review the mitigation 
measures described in the Contingency Action Plan and propose to implement one or more of the 
measures described therein to ensure that the parameter of concern did not exceed action levels. If RCR 
developed alternative contingency actions not described in the Contingency Action Plan, RCR would 
revise the Contingency Action Plan with a new or modified measure, along with a proposed schedule for 
implementation, and submit it to the Agencies for approval. RCR would be required to implement 
contingency actions as specified in the original, or if applicable, revised and approved Contingency 
Action Plan. Implementation of the Contingency Action Plan as described in the Water Resources 
Monitoring Plan in Appendix K would ensure that effects on aquatic resources were minimized. 

4.11.8 Cumulative Effects 

4.11.8.1 Streamflow 
Various activities have been completed, are ongoing, or are planned to occur in the study area that have 
had or would potentially have adverse or beneficial effects on fisheries and aquatic resources. These 
activities include timber harvest, residential development, road construction, mining, livestock grazing, 
agriculture, restoration projects, placement of land in conservation easements, stream restoration and bank 
stabilization, nonnative fish suppression, and fish passage programs. 

An analysis of the effects of simultaneous operation of the Rock Creek and Montanore mines on 
groundwater and surface water is provided in Section 4.7.8, Cumulative Impacts. The cumulative impact 
analysis for effects assumed that both mines would be in operation at the same time and the period of 
maximum drawdown would coincide. Predicted cumulative baseflow changes did not take mitigation into 
account; implementation of proposed mitigation measures shown in Table 4-9 may reduce model-
predicted baseflow changes. Although the relationship between changes in surface flow and aquatic 
habitat has not been quantified, surface water reductions would have an additional effect on loss of 
aquatic habitat. This could result in subsequent reductions in native fish populations including bull trout 
and westslope cutthroat trout, as well as macroinvertebrates. 
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Montanore Project mitigation actions would include creating bull trout genetic reserves through 
transplantation, habitat restoration, and nonnative fish suppression. As described in Section 3.11.4.3, East 
Fork Bull River - Fish, a nonnative fish-suppression program has been implemented by Avista in the East 
Fork Bull River and a shift toward more native species has been documented (Horn and Tholl 2011). 
Similar beneficial effects would be projected for both native salmonids (bull trout and westslope cutthroat 
trout) in the study area under the Montanore Project mitigation plan from removal of nonnative fish 
species that currently pose a risk to native populations through hybridization and increased competition. 

As discussed in Section 4.7, Water Quantity and Quality, private timber harvest and development of 
private lands in the study area that resulted in land clearing could increase peak flows in study area 
streams, but the potential volume peak flow increases in Rock Creek or other study area streams cannot 
be quantified and would depend on when timber harvesting occurred and site-specific information that is 
currently unknown. Development of private lands within the study area that resulted in land clearing may 
also increase peak flows in study area streams. However, changes in peak flow would not substantially 
affect aquatic life as baseflow conditions are the limiting factor in these aquatic systems. Streambank 
stabilization that might occur on private lands could affect streamflow by altering stream channels. 
However, changes from these stabilization efforts would likely be minimal, and thus would not 
substantially affect aquatic life. 

Reasonably foreseeable future actions that would not affect aquatic habitat in the study area include the 
following: 

• Libby Creek Ventures drilling plan, which would disturb about 1 acre adjacent to the Upper 
Libby Creek Road 

• Wayup Mine and Fourth of July Road Access, which would involve reconstruction of roads in 
the upper West Fisher Creek drainage 

• Miller-West Fisher Vegetation Management Project, which would involve timber harvest and 
other vegetation treatments in the Miller and West Fisher Creek drainages 

• Forestwide herbicide weed control, which would treat noxious weeds in the KNF 

4.11.8.2 Water Quality 
As described in Section 4.7.8.4, Cumulative Impacts - Surface Water Quality, there is a possibility that 
cumulative baseflow reductions resulting from the Rock Creek Project and Montanore Project would 
result in subtle changes to surface water quality. Any changes in water quality due to the cumulative 
baseflow reductions would likely result in negligible effects on aquatic life and fisheries. 

Private timber harvest and continued development of private lands in the study area may increase 
sediment transport to study area streams. Streambank stabilization projects may temporarily increase 
sediment transport to streams, but when completed, would reduce sediment transport to streams. The 
potential sediment increases in Rock Creek or other study area streams cannot be quantified because the 
effects would depend on when timber was harvested and site-specific information that is currently 
unknown. Implementation of Alternative V sediment mitigation would reduce sediment transport in the 
Rock Creek drainage and would help mitigate any increase in the drainage from other activities. 

Reasonably foreseeable future actions that would not affect the water quality of aquatic habitat in the 
study area include the following: 

• Libby Creek Ventures drilling plan, which would disturb about 1 acre adjacent to the Upper 
Libby Creek Road, would not affect baseflows in study area streams or sediment transport in 
the Rock Creek drainage. 
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• Miller-West Fisher Vegetation Management Project, which would involve timber harvest and 
other vegetation treatments in the Miller and West Fisher Creek drainages, would not affect 
baseflows in study area streams or sediment transport in the Rock Creek drainage. 

• Wayup Mine and Fourth of July Road Access, which would involve reconstruction of roads in 
the upper West Fisher Creek drainage, would not affect baseflows in study area streams or 
sediment transport in the Rock Creek drainage. 

• Herbicide application associated with forestwide herbicide weed control projects would 
“present a low risk, if any, of herbicides threatening the health of aquatic ecosystems, animal 
species, or the general public” (USFS 2007b). Therefore, effects on study area stream water 
quality would be negligible. 

 

4.11.9 Regulatory Compliance 

4.11.9.1 Endangered Species Act 
Alternative V compliance with the ESA is discussed in Section 4.13.2.1, Threatened and Endangered 
Species - Bull Trout. 

4.11.9.2 Organic Administration Act and Forest Service Mineral Regulations 
36 CFR 228.8 requires that mining operators minimize, where feasible, adverse environmental impacts on 
NFS surface resources; comply with applicable state and federal water quality standards including the 
Clean Water Act; take all practicable measures to maintain and protect fisheries and wildlife habitat that 
may be affected by the operations; and construct and maintain all roads so as to assure adequate drainage 
and to minimize or, where practicable, eliminate damage to soil, water, and other resource values. 

4.11.9.2.1 Minimize Adverse Environmental Impact (36 CFR 228) 
Mine Alternative V would comply with 36 CFR 228.8. Adverse environmental impacts on aquatic 
resources were minimized by avoiding impacts on RHCAs to the greatest extent feasible, minimizing 
road disturbance areas and addressing potential sediment sources associated with new and existing roads, 
burying pipes in roads and sheathing pipelines at stream crossings, and providing the highest standard 
feasible of wastewater treatment. 

Although the groundwater model may be used to estimate total mine inflows, it is not suitable for 
assessing changes in streamflow at the scale of individual stream reaches. The 3D model would be refined 
and rerun after data collected during the Phase I Evaluation were incorporated into the model (see the 
Water Resources Monitoring Plan in Appendix K). Following additional data collection and modeling, the 
predicted impacts on surface water resources in the study area, including simulation of mitigation 
measures, may change and the model uncertainty would decrease. The Water Resources Monitoring Plan 
in Appendix K also includes intensive long-term monitoring of stream temperatures and seasonal instream 
flows to detect any mining-induced changes in the groundwater system. The KNF anticipates the updated 
model, when coupled with Phase I monitoring, would be sufficient to determine if a causal link between 
the Rock Creek Project and any effect on bull trout or bull trout critical habitat is reasonably certain. 

4.11.9.2.2 Fisheries and Wildlife Habitat (36 CFR 228.8(e)) 
Compliance with state and federal water quality standards, specifically changes in streamflow and 
floodplains, is discussed in Section 4.7.9, Water Quantity and Quality - Regulatory Compliance. 

Implementation of the sediment mitigation plan described in Section 2.3.1.16, Monitoring and Mitigation 
Plans would minimize sediment delivery from roads to streams. Sediment and runoff from all disturbed 
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areas would be minimized using BMPs developed in accordance with the Forest Service’s National Best 
Management Practices for Water Quality Management on National Forest System Lands (USFS 2012a). 

Aquatics and fisheries mitigation plans were prepared and implemented in cooperation with the FWP, 
USFWS, KNF, and DEQ. Term and Condition 1c of the 2007 BO Supplement for bull trout (USFWS 
2007a) required that RCR conduct a watershed assessment to better define bull trout populations and 
better define habitat conditions. In 1997, Watershed Consulting prepared a report, 1996 Field Data 
Summary Report for Rock Creek Near Noxon, Montana, that addressed aquatic habitat issues raised 
during the environmental review for the proposed Rock Creek Mine pursuant to ESA, NEPA, NFMA, and 
MEPA. The Watershed Consulting (1997) report addressed streamflows, substrate composition, sediment 
sources, LWD, fish populations and distribution, and potential bull trout spawning habitat. In 2012, 
Salmon Environmental Services prepared a report, Rock Creek Fisheries and Aquatic Habitat Assessment 
Supplement, that incorporates data collected in the Rock Creek drainage since 1997 and provides 
information that addresses changes in management and legal direction implemented since 1997. The 
Watershed Consulting (1997) and Salmon Environmental Services (2012) reports meet the intent of INFS 
watershed analysis direction. 

RCR would be required to submit an evaluation of operational options of the proposed diffuser at the 
proposed location and alternate sites below the Noxon Reservoir. The KNF, DEQ, and USFWS would 
review the report to determine if additional recommendations could be implemented, including a possible 
relocation of the diffuser, which would further minimize potential impacts on migratory or resident bull 
trout using the Clark Fork River habitats adjacent to the mouth of Rock Creek and the spring area 
immediately upstream. 

RCR would also be required to submit a risk assessment of potential accidents related to haul routes for 
mine-related risks to bull trout and make recommendations for additional measures to minimize the risk. 
To reduce the risk of vehicles and their contents from reaching Rock Creek in the event of an accident, 
barriers would be installed at two bridges and one culvert along NFS road #150. 

RCR would monitor impacts on benthic macroinvertebrates, fish populations, and periphyton (Appendix 
K). Metals accumulations in fish tissues and sediments, and increases in sediment loads, would also be 
monitored. To ensure early detection of any surface water reductions potentially caused by the mine, 
springs, streams, and seeps would be periodically monitored as specified in the Groundwater Dependent 
Ecosystem Inventory and Water Resources Monitoring Plan in Appendix K. Implementation of the 
Contingency Action Plan described in the Water Resources Monitoring Plan in Appendix K would ensure 
that effects on aquatic resources were minimized. If any monitoring action levels were exceeded, RCR 
would review the mitigation measures described in the Contingency Action Plan and propose to 
implement one or more of the measures described therein to ensure that the parameter of concern did not 
exceed action levels. If RCR developed alternative contingency actions not described in the Contingency 
Action Plan, RCR would revise the Contingency Action Plan with a new or modified measure, along with 
a proposed schedule for implementation, and submit it to the Agencies for approval. RCR would be 
required to implement contingency actions as specified in the original, or if applicable, revised and 
approved Contingency Action Plan. 

RCR would be required to implement a stream habitat enhancement program to improve the ability of 
bull trout to move throughout the year in Rock Creek and increase habitat availability and diversity for 
migratory and resident bull trout populations. RCR would improve or replace the existing culvert on the 
West Fork Rock Creek above the last bridge on NFS road #150 that has been identified as a barrier to fish 
migration as determined in consultation with the Forest Service. 
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Alternative V would comply with 36 CFR 228.8(e) because the mitigation plan is practicable and would 
minimize adverse environmental impacts on surface water quality and fisheries habitat. In summary, 
Alternative V would comply with 36 CFR 228.8 because it includes measures that minimize the mine 
disturbance area and adverse environmental impacts on fisheries and aquatic systems to the extent 
feasible. 

4.11.9.2.3 Roads (36 CFR 228.8(f)) 
In Alternative V, roads would be constructed and maintained to ensure adequate drainage and to minimize 
or, where practicable, eliminate damage to soil, water, and other resource values. RCR would minimize 
impacts from road crossings in RHCAs and would implement BMPs to minimize sediment delivery to 
crossed streams. Before mine construction, RCR would develop and submit to the KNF and DEQ for 
approval a RMP for Phase II that would describe for all new or reconstructed roads used for the mine the 
following: 

• Criteria that govern road operation, maintenance, and management 
• Requirements for pre-, during-, and post-storm inspections and maintenance 
• Regulation of traffic during wet periods to minimize erosion and sediment delivery and 

accomplish other objectives 
• Implementation and effectiveness monitoring plans for road stability, drainage, and erosion 

control 
• Mitigation plans for road failures 
• Analysis of any new road constructed in a RHCA, documenting it was the minimum 

necessary for the approved mineral activity. 
 

The plan would describe management of road surface materials during plowing, such as snow, and 
methods to control road ice. Sidecasting of soils or snow would be avoided. Sidecasting of road material 
would be prohibited on road segments within or abutting RHCAs. All road improvements, realignments, 
or modifications, including stream crossings, would be constructed in compliance with KFP INFS 
standards (USFS 2015b) and all new or improved bridges or culverts would be built to accommodate a 
100-year flood event. Reconstructed bridges over Rock Creek would be realigned nearly perpendicular to 
the stream. The existing culvert on the West Fork Rock Creek above the last bridge on NFS road #150 has 
been identified as a barrier to fish migration; RCR would improve or replace this culvert as determined in 
consultation with the Forest Service. Details of the RMP are provided in Section 2.3.1.10, Transportation. 

Implementation of the sediment mitigation plan described in Section 2.3.1.16, Monitoring and Mitigation 
Plans would minimize sediment delivery from roads to streams. Sediment and runoff from all disturbed 
areas would be minimized using BMPs developed in accordance with the Forest Service’s National Best 
Management Practices for Water Quality Management on National Forest System Lands (USFS 2012a). 
At the end of operations, all mine alternatives would consider decommissioning of roads no longer 
needed for operations. 

4.11.9.3 National Forest Management Act/Kootenai Forest Plan 
4.11.9.3.1 Forest Service Sensitive Species Statement of Findings 
This analysis serves as the BE for effects of Alternative V on Forest Service sensitive aquatic species. 
Implementing Alternative V may impact westslope cutthroat trout individuals or habitat within the study 
area, but would not likely contribute to a trend toward federal listing or cause a loss of viability to the 
population or species. Alternative V would have no impact on the western pearlshell because suitable 
habitat conditions are not available in study area streams. 
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The predicted baseflow reductions in East Fork Rock Creek and the East Fork Bull River would reduce 
habitat availability for westslope cutthroat trout, but would not likely contribute to a trend toward federal 
listing or cause a loss of viability to the population or species. Most subpopulations in the study area are 
currently hybridized to some extent, and this would continue to be a risk to westslope cutthroat trout 
populations. Partial and temporary barriers to migration in the lower and middle reaches of Rock Creek 
may increase in frequency or be longer in duration as a result of flow depletions at baseflow conditions. 
The natural migratory barriers caused by seasonal subsurface flow in reaches of mainstem Rock Creek 
may further prevent hybridization of native and nonnative fish and resource competition by nonnative 
species that are virtually absent from West Fork Rock Creek and East Fork Rock Creek below Rock Lake. 
Therefore, a decrease in flows may have a mixed, but unpredictable, effect on aquatic resources. The 
impact of predicted reductions in baseflow on westslope cutthroat trout habitat in the Bull River and East 
Fork Bull River would be lower than in Rock Creek because baseflow is higher in these streams and they 
have fewer migratory barriers and intermittency concerns. Potential baseflow reductions may be less 
detrimental to westslope cutthroat trout habitat than to bull trout habitat because westslope cutthroat trout 
spawning and migration does not typically coincide with baseflow conditions (Muhlfeld et al. 2009) as it 
does for bull trout. 

Clearing of trees and vegetation and soil disturbance during Phase I Evaluation and Phase II Construction 
would increase the risk of sediment delivery to Rock Creek. Potential sediment loading would be 
expected to decrease following these activities as vegetation is reestablished and exposed surfaces are 
stabilized. While increased sediment loading to habitat is a risk of Alternative V, sediment mitigation and 
monitoring would ensure that westslope cutthroat trout habitat was protected from elevated fine sediments 
in stream substrates. 

4.11.9.3.2 Riparian Habitat Conservation Areas 
Alternative V would be consistent with 2015 KFP components pertaining to riparian habitat. A detailed 
analysis of the consistency of Alternative V with the 2015 KFP is available in the project record. This 
section discusses consistency with 2015 KFP riparian standards and guidelines relevant to Alternative V, 
as listed below. 

INFS standards for RHCAs: 

• Minerals management (MM-3) 
• General riparian area management (RA-4) 

 
Three additional standards for RHCAs: 

• General riparian area management (RIP-01) 
• General riparian area management (RIP-02) 
• General riparian area management (RIP-03) 

 
INFS guidelines for RHCAs: 

• Roads management (RF-1 through RF-5) 
• Minerals management (MM-1, MM-2, and MM-6) 
• Lands (LH-3 and LH-4) 
• General riparian area management (RA-1 through RA-4) 
• Watershed and habitat restoration (WR-1 and WR-2) 
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• Fisheries and wildlife restoration (FW-1 and FW-4)  
 

Road Management Guideline RF-1 

Cooperate with federal, tribal, state, and county agencies, and cost-share partners to achieve consistency 
in road design, operation, and maintenance necessary to attain RMOs. 

Alternative V was designed in accordance with this guideline. As described in the Aquatics and Fisheries 
Mitigation Plan in Section 2.3.1.16, Monitoring and Mitigation Plans, Alternative V includes mitigation 
measures and BMPs that contribute to achieving forestwide desired conditions for riparian habitat. The 
Rock Creek Project would avoid adverse effects on inland native fish and avoid effects that would retard 
or prevent attainment of the RMOs shown in Table 3-42. The Rock Creek Project cooperated with federal 
and state fish management agencies for the development of the fisheries mitigation plan associated with 
the project. To evaluate pre- and post-project riparian conditions, RCR would, in consultation with the 
Rock Creek Watershed Council, Forest Service, and USFWS, update the watershed assessment with any 
new data collected prior to the initiation of Phase II Construction and update mitigation and monitoring 
plans, if appropriate. RCR would be required to implement a stream habitat enhancement program to 
improve the ability of bull trout to move throughout the year in Rock Creek and increase habitat 
availability and diversity for migratory and resident bull trout populations. Whenever possible, these 
mitigations would be coordinated with work being done by Avista or the local watershed council to avoid 
duplication of efforts. Tribal consultation conducted until 2003 is described on pages 25-27 of the 2003 
ROD. The tribes would be provided an opportunity to participate in Technical Advisory groups that 
evaluated monitoring. 

Road Management Guideline RF-2 

For each existing or planned road, meet the Riparian Management Objectives and avoid adverse effects 
to inland native fish by: 

a. Completing watershed analyses prior to construction of new roads or landings in Riparian Habitat 
Conservation Areas within priority watersheds. 

b. Minimizing road and landing locations in Riparian Habitat Conservation Areas. 

c. Initiating development and implementation of a Road Management Plan or a Transportation 
Management Plan. At a minimum, address the following items in the plan: 

1. Road design criteria, elements, and standards that govern construction and reconstruction. 

2. Road management objectives for each road. 

3. Criteria that govern road operation, maintenance, and management. 

4. Requirements for pre-, during-, and post-storm inspections and maintenance. 

5. Regulation of traffic during wet periods to minimize erosion and sediment delivery and 
accomplish other objectives. 

6. Implementation and effectiveness monitoring plans for road stability, drainage, and erosion 
control. 

7. Mitigation plans for road failures. 
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d. Avoiding sediment delivery to streams from the road surface. 

1. Outsloping of the roadway surface is preferred, except in cases where outsloping would 
increase sediment delivery to streams or where outsloping is infeasible or unsafe. 

2. Route road drainage away from potentially unstable stream channels, fills, and hillslopes. 

e. Avoiding disruption of natural hydrologic flow paths. 

f. Avoiding sidecasting of soils or snow. Sidecasting of road material is prohibited on road segments 
within or abutting RHCAs in priority watersheds. 

Alternative V was designed in accordance with all RF-2 guidelines. In 1997, Watershed Consulting 
prepared a report (1996 Field Data Summary Report for Rock Creek Near Noxon, Montana) that 
addressed aquatic habitat issues raised during the environmental review for the proposed Rock Creek 
Project pursuant to the ESA, NEPA, NFMA, and MEPA. The Watershed Consulting (1997) report 
addressed streamflows, substrate composition, sediment sources, LWD, fish populations and distribution, 
and potential bull trout spawning habitat. In 2012, Salmon Environmental Services prepared a report 
(Rock Creek Fisheries and Aquatic Habitat Assessment Supplement) that incorporates data collected in 
the Rock Creek drainage since 1997 and provides information that addresses changes in management and 
legal direction implemented since 1997. The Watershed Consulting (1997) and Salmon Environmental 
Services (2012) reports meet the intent of INFS watershed analysis direction. 

Road widths in all new and reconstructed roads would be the minimum necessary to provide for safe and 
efficient use. 

In Alternative V, the rerouting of a segment of NFS road #150 away from Rock Creek would improve 
riparian conditions. The NFS road #150 realignment was further modified from the original design 
described in the 2001 FEIS to avoid RHCAs. In Alternative V, RCR would minimize impacts from road 
crossings in RHCAs and would implement BMPs to minimize sediment delivery to crossed streams. 
Before mine construction, RCR would develop and submit to the KNF and DEQ for approval a RMP for 
Phase II that would describe for all new or reconstructed roads used for the mine the following: 

• Criteria that govern road operation, maintenance, and management 
• Requirements for pre-, during-, and post-storm inspections and maintenance 
• Regulation of traffic during wet periods to minimize erosion and sediment delivery and 

accomplish other objectives 
• Implementation and effectiveness monitoring plans for road stability, drainage, and erosion 

control 
• Mitigation plans for road failures 
• Analysis of any new road constructed in a RHCA, documenting it was the minimum 

necessary for the approved mineral activity 
 

The RMP would describe management of road surface materials during plowing, such as snow, and 
methods to control road ice. Sidecasting of soils or snow would be avoided. Sidecasting of road material 
would be prohibited on road segments within or abutting RHCAs. All road improvements, realignments, 
or modifications, including stream crossings, would be constructed in compliance with KFP INFS 
standards and all new or improved bridges or culverts would be built to accommodate a 100-year flood 
event. Reconstructed bridges over Rock Creek would be realigned nearly perpendicular to the stream. The 
existing culvert on the West Fork Rock Creek above the last bridge on NFS road #150 has been identified 
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as a barrier to fish migration; RCR would improve or replace this culvert as determined in consultation 
with the Forest Service. Details of the RMP are provided in Section 2.3.1.10, Transportation. 

Implementation of the sediment mitigation plan described in Section 2.3.1.16, Monitoring and Mitigation 
Plans would minimize sediment delivery from roads to streams. Sediment and runoff from all disturbed 
areas would be minimized using BMPs developed in accordance with the Forest Service’s National Best 
Management Practices for Water Quality Management on National Forest System Lands (USFS 2012a). 

Road Management Guideline RF-3 

Determine the influence of each road on the Riparian Management Objectives. Meet Riparian 
Management Objectives and avoid adverse effects on inland native fish by: 

a. Reconstructing road and drainage features that do not meet design criteria or operation and 
maintenance standards, or that have been shown to be less effective than designed for controlling 
sediment delivery, or that retard attainment of Riparian Management Objectives, or do not protect 
priority watersheds from increased sedimentation. 

b. Prioritizing reconstruction based on the current and potential damage to inland native fish and their 
priority watersheds, the ecological value of the riparian resources affected, and the feasibility of options 
such as helicopter logging and road relocation out of Riparian Habitat Conservation Areas. 

c. Closing and stabilizing or obliterating, and stabilizing roads not needed for future management 
activities. Prioritize these actions based on the current and potential damage to inland native fish in 
priority watersheds, and the ecological value of the riparian resources affected. 

Alternative V would avoid impacts on RHCAs to the extent practicable and was designed in accordance 
with this guideline. In Alternative V, the rerouting of a segment of NFS road #150 away from Rock Creek 
would improve riparian conditions. The Alternative V mill site disturbance boundary and the NFS road 
#150 realignment were modified from the original design described in the 2001 FEIS to avoid RHCAs. 
Compliance with RF-3 would be achieved by controlling sediment delivery through BMPs on new or 
reconstructed roads, reconstructing drainage features on existing roads if necessary, and, if determined by 
the KNF to be necessary, obliterating and reclaiming a portion of NFS road #150B after mine closure. 
Road design features and BMPs designed to INFS riparian goals include paving a reconstructed segment 
of the main access road and paste tailings facility service road; gravelling improved segments of main 
access roads; performing regular maintenance of unimproved roads, to be specified in the RMP to be 
developed by RCR; constructing bridges on main stream crossings versus culverts; and, where the Phase I 
power line and pipeline would cross Rock Creek, jacking or drilling the conduit under the stream. 
Implementation of the sediment mitigation plan described in Section 2.3.1.16, Monitoring and Mitigation 
Plans would minimize sediment delivery from roads to streams. Sediment and runoff from all disturbed 
areas would be minimized using BMPs developed in accordance with the Forest Service’s National Best 
Management Practices for Water Quality Management on National Forest System Lands (USFS 2012a). 
Phase I sediment mitigation measures would include: 

• Installing water diversion structures (e.g., rolling dips, open tops, or rubber flaps) 
• Implementing sediment delivery mitigation in the form of slash filter windrows or settling 

basins installed at the outfall of each newly constructed water diversion structure 
• Installing two new culverts on the Chicago Peak Road (NFS road #2741) at current stream 

ford locations 
• Applying new 4- to 6-inch gravel surface to road segments between the new diversion 

structures and stream crossings 
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• Installing ditch relief culverts or cross drains to alleviate excess road drainage to streams 
• Installing erosion-control fabric and rock-lined ditches 
• Hydromulching disturbed ground to ensure quick revegetation 

 
All road improvements, realignments, or modifications, including stream crossings, would be constructed 
in compliance with 2015 KFP INFS direction and all new or improved bridges or culverts would be built 
to accommodate a 100-year flood event. Reconstructed bridges over Rock Creek would be realigned 
nearly perpendicular to the stream. The existing culvert on the West Fork Rock Creek above the last 
bridge on NFS road #150 has been identified as a barrier to fish migration; RCR would improve or 
replace this culvert as determined in consultation with the Forest Service. 

Road Management Guideline RF-4 

Construct new, and improve existing, culverts, bridges, and other stream crossings to accommodate a 
100-year flood, including associated bedload and debris, where those improvements would/do pose a 
substantial risk to riparian conditions. Substantial risk improvements include those that do not meet 
design and operation maintenance criteria, or that have been shown to be less effective than designed for 
controlling erosion, or that retard attainment of Riparian Management Objectives, or that do not protect 
priority watersheds from increased sedimentation. Base priority for upgrading on risk in priority 
watersheds and the ecological value of the riparian resources affected. Construct and maintain crossings 
to prevent diversion of streamflow out of the channel and down the road in the event of crossing failure. 

In Alternative V, all road improvements, realignments, or modifications, including stream crossings, 
would be constructed in compliance with 2015 KFP INFS direction and all new or improved bridges or 
culverts would be built to accommodate a 100-year flood event. Reconstructed bridges over Rock Creek 
would be realigned nearly perpendicular to the stream. The existing culvert on the West Fork Rock Creek 
above the last bridge on NFS road #150 has been identified as a barrier to fish migration; RCR would 
improve or replace this culvert as determined in consultation with the Forest Service. 

Implementation of the sediment mitigation plan described in Section 2.3.1.16, Monitoring and Mitigation 
Plans would minimize sediment delivery from roads to streams. Sediment and runoff from all disturbed 
areas would be minimized using BMPs developed in accordance with the Forest Service’s National Best 
Management Practices for Water Quality Management on National Forest System Lands (USFS 2012a). 
Therefore, Alternative V was designed in accordance with this guideline. 

Road Management Guideline RF-5 

Provide and maintain fish passage at all road crossings of existing and potential fish-bearing streams. 

Alternative V compliance with RF-5 would be the same as RF-4 (see previous discussion). 

Minerals Management Guideline MM-1 

Minimize adverse effects to inland native fish species from mineral operations. If a Notice of Intent 
indicates that a mineral operation would be located in a Riparian Habitat Conservation Area, consider 
the effects of the activity on inland native fish in the determination of significant surface disturbance 
pursuant to 36 CFR 228.4. For operations in a Riparian Habitat Conservation Area ensure operators 
take all practicable measures to maintain, protect, and rehabilitate fish and wildlife habitat which may be 
affected by the operations. When bonding is required, consider (in the estimation of bond amount) the 
cost of stabilizing, rehabilitating, and reclaiming the area of operations. 
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Alternative V incorporates modifications and mitigations for RCR’s proposed alternative (Alternative II) 
that are alternatives to siting facilities in RHCAs. In Alternative V, the rerouting of a segment of NFS road 
#150 away from Rock Creek would improve riparian conditions. The Alternative V mill site disturbance 
boundary and the NFS road #150 realignment were modified from the original design described in the 
2001 FEIS to avoid RHCAs. The Alternative V paste tailings facility disturbance footprint was also 
modified to eliminate impacts on isolated wetlands on NFS land, which reduced impacts on RHCAs. 
Approximately 2 acres of RHCA would be affected within the Alternative V mine disturbance areas 
(Figure 4-6). Most effects would occur where riparian vegetation would be cleared along reconstructed or 
improved access routes and bridges. Less than 1 acre of RHCA within a 100-foot buffer of jurisdictional 
wetlands would be cleared for construction of the bridge over Engle Creek and at the junction of the 
reconstructed NFS road #150 with Montana Highway 200. RHCAs would not be affected at the 
Alternative V mill site. As described in Chapter 2, an unaltered vegetation buffer would be left between 
Rock Creek and the road and utility corridors where possible to protect bull trout habitat, and there would 
be a 300-foot buffer between the mill site and streams. Clearing associated with the power line would 
affect about 10 acres of RHCAs. Although hazardous trees would be cleared in the power line corridor, 
impacts on nonhazardous trees, brush, and herbaceous vegetation would be temporary. This SEIS 
considers the effects of all alternatives on inland native fish in the determination of significant surface 
disturbance pursuant to 36 CFR 228.4. The KNF would share responsibility with DEQ to monitor and 
inspect the Rock Creek Project, and the KNF has authority to approve a Plan of Operations that includes 
all necessary modifications to ensure that impacts on surface resources would be minimized. These 
modifications are incorporated in Alternative V. 

The KNF and DEQ would collect a reclamation bond from RCR to ensure the land affected by the mining 
operation was properly reclaimed. The joint reclamation bond would be held by DEQ to ensure 
compliance with the reclamation plan associated with the DEQ Operating Permit and the Plan of 
Operations. The KNF may require an additional bond if it is determined that the bond held by DEQ was 
not adequate to reclaim NFS land or was administratively unavailable to meet KNF requirements. 
Therefore, Alternative V was designed in accordance with this guideline. 

Minerals Management Guideline MM-2 

Locate structures, support facilities, and roads outside Riparian Habitat Conservation Areas. Where no 
alternative to siting facilities in Riparian Habitat Conservation Areas exists, locate and construct the 
facilities in ways that avoid impacts on Riparian Habitat Conservation Areas and streams and adverse 
effects on inland native fish. Where no alternative to road construction exists, keep roads to the minimum 
necessary for the approved mineral activity. Close, obliterate and revegetate roads no longer required for 
mineral or land management activities. 

Alternative V incorporates modifications and mitigations for RCR’s proposed alternative (Alternative II) 
that are alternatives to siting facilities in RHCAs. In Alternative V, the rerouting of a segment of NFS road 
#150 away from Rock Creek would improve riparian conditions. The Alternative V mill site disturbance 
boundary and the NFS road #150 realignment were modified from the original design described in the 
2001 FEIS to avoid RHCAs. The Alternative V paste tailings facility disturbance footprint was also 
modified to eliminate impacts on isolated wetlands on NFS land, which reduced impacts on RHCAs. No 
alternatives exist that eliminate the need to site facilities in RHCAs. Alternative V would minimize effects 
on RHCAs and inland native fish. Because no alternative to road construction existed, RCR would 
develop a RMP that analyzes any new road constructed in a RHCA, documenting that it was the 
minimum necessary for the approved mineral activity. Roads no longer required for mineral or land 
management activities would be placed into intermittent stored service or decommissioned (see INFS 
guideline RF-3). Therefore, Alternative V was designed in accordance with this guideline. 
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Minerals Management Standard MM-3 

Prohibit solid and sanitary waste facilities in Riparian Habitat Conservation Areas. If no alternative to 
locating mine waste (waste rock, spent ore, tailings) facilities in Riparian Habitat Conservation Areas 
exists, and releases can be prevented and stability can be ensured, then: 

a. Analyze the waste material using the best conventional sampling methods and analytic techniques to 
determine its chemical and physical stability characteristics. 

b. Locate and design the waste facilities using the best conventional techniques to ensure mass stability 
and prevent the release of acid or toxic materials. If the best conventional technology is not sufficient to 
prevent such releases and ensure stability over the long term, prohibit such facilities in Riparian Habitat 
Conservation Areas. 

c. Monitor waste and waste facilities to confirm predictions of chemical and physical stability, and make 
adjustments to operations as needed to avoid adverse effects to inland native fish and to attain Riparian 
Management Objectives. 

d. Reclaim and monitor waste facilities to assure chemical and physical stability and revegetation to 
avoid adverse effects to inland native fish, and to attain the Riparian Management Objectives. 

e. Require reclamation bonds adequate to ensure long-term chemical and physical stability and successful 
revegetation of mine waste facilities. 

Alternative V was designed in exact accordance with standard MM-3. Section 2.4, Part III: Alternatives 
Considered but Eliminated from Detailed Study discusses the KNF’s and DEQ’s analysis of alternative 
tailings disposal methods and locations. Compliance with INFS was a key criterion in the alternatives 
analysis. The KNF and DEQ developed Alternative V to minimize the extent to which RHCAs would be 
affected. Alternative V complies with MM-3 by avoiding impacts on RHCAs in the paste tailings facility 
disturbance area. 

The Alternative V mill site would be constructed from nonalteration zone waste rock and tailings would 
be deposited in a paste tailings facility. The waste material (waste rock and tailings) has been analyzed 
using the best conventional sampling methods and analytic techniques to determine its chemical and 
physical stability characteristics. The waste analysis results are discussed in Section 3.6, Environmental 
Geochemistry. In Alternative V, RCR would evaluate waste rock and tailings geochemistry and tailings 
seepage water quality, as described in detail in the Geochemistry Sampling and Analysis Plan and the 
Water Resources Monitoring Plan in Appendix K. 

The paste tailings facility in all mine alternatives would be located and designed using the best 
conventional techniques to ensure mass stability and prevent the release of acid or toxic materials. Acid 
generation of the tailings would be unlikely, but tests of metal mobility and monitoring at the Troy Mine 
suggest that some metals would be mobile in tailings seepage at a near-neutral pH. The Geochemistry 
Sampling and Analysis Plan and the Water Resources Monitoring Plan in Appendix K include monitoring 
alert levels and trigger values and contingency and corrective action measures in the event alert levels or 
trigger values were reached. 

As described in Appendix P of the 2001 FEIS, the Failure Modes Effects Analysis addressed the stability 
of the paste tailings facility dams through a series of minimum allowable safety factors against failure for 
static and dynamic loading conditions of the facilities. Alternative V design criteria are industry design 
standards for dam design and construction and have been established as measures of certainty for the 
design of safe earth and rock fill dams. 
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The Alternative V reclamation plan is described in Section 2.3.1.15, Reclamation. RCR would be required 
to submit an updated detailed reclamation plan for all mine facilities that would be submitted for the 
Agencies’ review and approval before mine construction. Short-term reclamation objectives are to 
stabilize disturbed areas and prevent air and water pollution. The long-term reclamation objective is to 
establish a post-operational environment compatible with existing land uses and consistent with the 2015 
KFP. Specific reclamation objectives include: 1) Permanent protection for air, surface water, and 
groundwater resources; 2) Protection of public health and safety by removing potential hazards; 3) 
Maintenance of public access through the Rock Creek Project study area; 4) Restoration of wildlife 
habitat; 5) Design of a land configuration compatible with the watershed; 6) Reestablishment of an 
aesthetic environment allowing for visual quality and recreational opportunities; and 7) Reestablishment 
of post-operation biological resources suitable for supporting vegetative cover appropriate to the area. To 
accomplish these objectives in Alternative V, RCR would develop and implement a final RMP and a 
VMP; implement interim and post-mine stabilization of most disturbed areas; follow measures described 
under Sediment and Erosion Control; and, after mining, reclaim all disturbed areas by recontouring and 
redistributing soil and revegetating. 

If geochemical testing indicated that waste rock was suitable for use as construction material, as defined 
in Appendix K, the 1 million tons of waste rock would be used to construct the mill site pad. Any 
additional suitable waste rock would be used to construct the foundation of the paste tailings facility and 
the paste tailings facility toe buttresses. If geochemical testing indicated that waste rock was unsuitable 
for construction, as defined in Appendix K, the mill pad and paste tailings facility would be constructed 
from borrow material from within the paste tailings facility area. To the extent feasible, all unsuitable 
waste rock would be permanently disposed of in the underground mine below the groundwater table to 
prevent oxidation. If unsuitable waste rock was encountered before appropriate underground storage was 
available, it would be stored in an approved waste storage area within the paste tailings facility storage 
footprint with stormwater controls and an appropriate cap. Any unsuitable waste rock not disposed of 
underground would be disposed of off-site under governing solid waste regulations. 

The KNF and DEQ would require a reclamation bond adequate to ensure long-term chemical and 
physical stability and successful revegetation of mine waste facilities (see discussion of INFS standard 
MM-1). 

Minerals Management Guideline MM-6 

Develop inspection, monitoring, and reporting requirements for mineral activities. Evaluate and apply the 
results of inspection and monitoring to modify mineral plans, leases, or permits as needed to eliminate 
impacts that prevent attainment of Riparian Management Objectives and avoid adverse effects on inland 
native fish. 

Alternative V was designed in accordance with MM-6. Alternative V would follow all inspection, 
monitoring, and reporting requirements for mineral activities developed by the KNF and DEQ. RCR 
would evaluate and apply the results of inspection and monitoring described in Appendix K to modify 
mineral plans, leases, or permits as needed to eliminate impacts that prevent attainment of RMOs and 
avoid adverse effects on inland native fish. 

Lands Guideline LH-3 

Issue leases, permits, rights-of-way, and easements to avoid effects that would retard or prevent 
attainment of the Riparian Management Objectives and avoid adverse effects on inland native fish. Where 
the authority to do so was retained, adjust existing leases, permits, rights-of-way, and easements to 
eliminate effects that would retard or prevent attainment of the Riparian Management Objectives or 
adversely affect inland native fish. If adjustments are not effective, eliminate the activity. Where the 
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authority to adjust was not retained, negotiate to make changes in existing leases, permits, rights-of-way, 
and easements to eliminate effects that would prevent attainment of the Riparian Management Objectives 
or adversely affect inland native fish. Priority for modifying existing leases, permits, rights-of-way, and 
easements would be based on the current and potential adverse effects on inland native fish and the 
ecological value of the riparian resources affected. 

Alternative V was designed in accordance with this guideline (see discussion of consistency with MM-1 
above) and would be consistent with LH-3. The KNF issuance of any permit or approval associated with 
the Rock Creek Project would avoid effects that would retard or prevent attainment of the RMOs and 
avoid adverse effects on inland native fish. 

Lands Guideline LH-4 

Use land acquisition, exchange, and conservation easements to meet RMOs and facilitate restoration of 
fish stocks and other species at risk of extinction. 

Alternative V was designed in accordance with LH-4. Alternative V was designed in accordance with this 
guideline because it contributes to the recovery of threatened and endangered species through mitigation 
described in Section 2.3.1.16, Monitoring and Mitigation Plans that includes land acquisition and road 
decommissioning. 

General Riparian Area Management Guideline RA-1 

Identify and cooperate with federal, tribal, state and local governments to secure instream flows needed 
to maintain riparian resources, channel conditions, and aquatic habitat. 

Alternative V was designed in accordance with this guideline. Section 4.8, Water Rights describes 
consistency of Alternative V with this guideline. 

General Riparian Area Management Guideline RA-2 

Trees may be felled in Riparian Habitat Conservation Areas when they pose a safety risk. Keep felled 
trees on site when needed to meet woody debris objectives. 

In Alternative V, RCR would minimize disturbance during clearing and construction, prepare a VMP, and 
retain nonhazardous trees and brush in the utility corridor right-of-way. Consistency with RA-2 would be 
achieved through minimizing tree cutting in RHCAs and favoring riparian species and hardwoods. 
Although some trees in RHCAs may be removed in the Alternative V disturbance area, timber harvest is 
not among the objectives of Alternative V. Alternative V was designed in accordance with RA-2. 

General Riparian Area Management Guideline RA-3 

Apply herbicides, pesticides, and other toxicants, and other chemicals in a manner that does not retard or 
prevent attainment of Riparian Management Objectives and avoids adverse effects on inland native fish. 

Alternative V was designed in accordance with RA-3. RCR submitted a Weed Management Plan that 
addresses all Phase I and Phase II disturbances to Sanders County in April 2007. The plan would be 
modified as described in Section 2.3.1.15, Reclamation and submitted to the KNF and DEQ during final 
design for their approval. Following KNF’s and DEQ’s approval of the final Weed Management Plan, 
RCR would submit it to the Sanders County Weed Control District. These measures would be applied to 
all permit areas described in Appendix A of the 2006 BO. 

Measures outlined in RCR’s Weed Management Plan approved by the Sanders County Weed Control 
District would be followed during both project phases. All herbicides used by RCR on NFS lands would 
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be approved for use in the KNF, and would be applied according to the labeled rates and 
recommendations to ensure the protection of surface water, ecological integrity, and public health and 
safety. RCR also would implement all weed BMPs identified in Appendix A of the KNF Invasive Plant 
Management Final EIS (USFS 2007b) for all weed-control measures. These measures would ensure that 
herbicides, pesticides, and other toxicants and chemicals were used in a manner that would not retard or 
prevent attainment of RMOs and would avoid adverse effects on inland native fish. 

General Riparian Area Management Standard RA-4 

Prohibit storage of fuels and other toxicants within Riparian Habitat Conservation Areas. Prohibit 
refueling within Riparian Habitat Conservation Areas unless there are no other alternatives. Refueling 
sites within a Riparian Habitat Conservation Area must be approved by the Forest Service or Bureau of 
Land Management and have an approved spill containment plan. 

As described on page 2-100 of the 2001 FEIS, fuel would be stored in a 500-gallon aboveground storage 
tank in a lined containment structure in the paste tailings facility disturbance footprint. No fuel would be 
stored within a RHCA. Alternative V was designed in exact accordance with RA-4. 

Watershed and Habitat Restoration Guideline WR-1 

Design and implement watershed restoration projects in a manner that promotes the long-term ecological 
integrity of ecosystems, conserves the genetic integrity of native species and contributes to attainment of 
Riparian Management Objectives. 

The Alternative V aquatics and fisheries mitigation and monitoring plans, described in Section 2.3.1.16, 
Monitoring and Mitigation Plans, and the Aquatics and Fisheries Monitoring Plan, described in Appendix 
K, would promote the long-term ecological integrity of ecosystems, conserve the genetic integrity of 
native species, and contribute to attainment of the RMOs. Implementation of the sediment mitigation plan 
would reduce sediment to area creeks and contribute to attainment of the RMOs. Therefore, Alternative V 
was designed in accordance with this guideline. 

Watershed and Habitat Restoration Guideline WR-2 

Cooperate with federal, state, local, and tribal agencies, and private landowners to develop watershed-
based Coordinated Resource Management Plans (CRMPS) or other cooperative agreements to meet 
RMOs. 

Alternative V was designed in accordance with WR-2 for the reasons described above for RF-1. 

Fisheries and Wildlife Restoration Guideline FW-1 

Design and implement watershed fish and wildlife habitat restoration and enhancement actions in a 
manner that contributes to attainment of the Riparian Management Objectives. 

Alternative V was designed in accordance with FW-1 for the reasons described above for WR-1. 

Fisheries and Wildlife Restoration Guideline FW-4 

Cooperate with federal, tribal, and state fish management agencies to identify and eliminate adverse 
effects on inland native fish associated with habitat manipulation, fish stocking, fish harvest, and 
poaching. 

Alternative V was designed in accordance with FW-4 for the reasons described above for RF-1. 
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Riparian (FW-STD-RIP-01) 

When RHCAs are intact and functioning at desired condition, then management activities shall maintain 
or improve that condition. Short-term effects (effects that occur during, or immediately following, 
implementation of activity) from activities in the RHCAs may be acceptable when those activities support 
long-term benefits (benefits that occur following completion of the activity) to the RHCAs and aquatic 
resources. 

Of the 20,743 acres of RHCAs in the Rock Creek watershed, about 2 acres, or less than 0.01%, would be 
within the Alternative V disturbance footprint. Most effects would occur where riparian vegetation would 
be removed along reconstructed or improved access routes and bridges. About 10 acres of power line 
corridor would be within a RHCA. Clearing associated with the power line would consist of removal of 
hazardous trees; minimum ground disturbance would occur in the clearing area and impacts on 
nonhazardous trees, brush, and herbaceous vegetation would be temporary. The minimal vegetation 
removal does not affect the overall functionality of the RHCAs within the affected stream reaches. 
Implementation of BMPs, the NFS road #150 realignment, and improved stream crossings all support 
long-term benefits to aquatic resources. Therefore, Alternative V was designed in exact accordance with 
this standard. 

Alternative V incorporates modifications and mitigations for RCR’s proposed alternative (Alternative II) 
that are alternatives to siting facilities in RHCAs. The Alternative V mill site disturbance boundary and 
the NFS road #150 realignment were modified from the original design described in the 2001 FEIS to 
avoid RHCAs. The Alternative V paste tailings facility disturbance footprint was also modified to 
eliminate impacts on isolated wetlands on NFS land, which reduced impacts on RHCAs. No alternatives 
exist that eliminate the need to site facilities in RHCAs. Alternative V would minimize effects on RHCAs 
and inland native fish. An unaltered vegetation buffer would be left between Rock Creek and the road and 
utility corridors where possible to protect bull trout habitat, and there would be a 300-foot buffer between 
the mill site and streams. RCR would minimize impacts from road crossings in RHCAs and would 
implement BMPs to minimize sediment delivery to crossed streams. RCR would develop for the KNF’s 
and DEQ’s approval and implement a Road Management Plan for Phase II. The rerouting of a segment of 
NFS road #150 away from Rock Creek would also improve riparian conditions. 

This SEIS considers the effects of all alternatives on inland native fish in the determination of significant 
surface disturbance pursuant to 36 CFR 228.4. The KNF would share responsibility with DEQ to monitor 
and inspect the Rock Creek Project, and the KNF has authority to approve a Plan of Operations that 
includes all necessary modifications to ensure that impacts on surface resources would be minimized. 
These modifications are incorporated into Alternative V. 

Riparian (FW-STD-RIP-02) 

When RHCAs are not intact and not functioning at desired condition, management activities shall include 
restoration components that compensate for project effects to promote a trend toward desired conditions. 
Large-scale restoration plans or projects that address other cumulative effects within the same watershed 
may be considered as compensatory components and shall be described during site-specific project 
analyses. 

Where RHCAs in the study area are not intact and not functioning at the desired condition, Alternative V 
was designed in exact accordance with this standard for the reasons described above for FW-STD-RIP-
01. 
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FW-STD-RIP-03 

The INFS direction in the Decision Notice (USDA Forest Service, 1995) and terms and conditions in the 
Biological Opinion (USFWS 1998) shall be applied, with the following clarifications (see appendix B (of 
the 2015 KFP)): 

INFS Priority Watersheds have been added to and adapted into Conservation and Restoration 
Watersheds; 
The description of Standard Widths Defining Interim RHCAs is consistent for all Category 4 streams 
or water bodies: The area from the edges of the stream channel, wetland, landslide, or landslide-
prone area to a distance equal to the height of one site-potential tree, or 100 feet slope distance, 
whichever is greatest; 
Site-specific widths can be changed (increased where necessary to achieve management goals and 
objectives, or decreased where interim widths are not needed to attain RMOs or avoid adverse 
effects) and requires documentation of rationale supporting the change, but does not require 
watershed analysis or an amendment; and 
These INFS “standards and guidelines” are defined as standards: TM-1, MM-3, MM-4, MM-5, and 
RA-4. All others are defined as guidelines. 

This standard incorporates and clarifies the 1995 INFS into the 2015 KFP. Alternative V is consistent with 
the standards and guidelines in the INFS, including these clarifications, as discussed above. Priority 
watersheds and standard RHCA widths are discussed in Section 3.11, Aquatic Life and Fisheries. 
Therefore, Alternative V is designed in exact accordance with this standard. 
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4.12 Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species 
(Biodiversity) 
The analysis of effects on biodiversity was updated to include new information since the 2001 FEIS was 
issued: the current Forest Service Region 1 list of sensitive plant and animal species, MNHP list of 
species of special concern, changes in the state and county noxious weed lists, 2015 KFP direction, and 
population information for several species, as well as modifications to Alternative V. Updated maps have 
been included for elk security and for elk, white-tailed deer, bighorn sheep, and mountain goat winter 
range in the study area. The data available and methods used are adequate to evaluate and disclose 
reasonably foreseeable significant adverse effects on biodiversity in the study area. The Agencies did not 
identify any incomplete or unavailable information. This section updates the Environmental 
Consequences section for wildlife habitat, vegetation, and wildlife species and includes Effectiveness of 
Mitigation and Regulatory Compliance subsections not previously in the 2001 FEIS. The remainder of the 
analysis in the 2001 FEIS (pages 4-137 through 4-173) is unchanged. 

Section 3.12, Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species (Biodiversity) of this SEIS 
and pages 4-137 through 4-173 of the 2001 FEIS describe the best available data for T&E species in the 
study area. The KNF determined that the baseline data and methods used are adequate to evaluate and 
disclose reasonably foreseeable significant adverse effects on biodiversity, and to enable the decision 
makers to make a reasoned choice among alternatives. Section 4.7.2.2, Additional Water Resources Data 
Collection and Appendix K describe the water resources, vegetation, and wildlife data that would be 
collected during all phases of the project, including Phase I and for final design. The KNF did not identify 
any incomplete or unavailable biodiversity information, as described in Section 4.1.1.4, Incomplete and 
Unavailable Information. 

4.12.1 Summary 
Impacts on biodiversity from Alternative V would generally be the same as described in the 2001 FEIS, 
with a few exceptions. Minor modifications were made to Alternative V since the 2001 FEIS was issued, 
primarily to reduce impacts on RHCAs and wetlands, including reconfigured evaluation adit, mill site, 
and paste tailings facility layouts and a slight change in the NFS road #150 realignment. Under 
Alternative V, 445 acres of wildlife habitat would be lost and 36 acres cleared for the power line. Relative 
to effects disclosed in the 2001 FEIS, minor modifications to Alternative V would slightly increase 
disturbance to wildlife habitat and vegetation communities at the evaluation adit, mill site, and along the 
realigned section of NFS road #150 and slightly decrease disturbance to wildlife habitat and vegetation 
communities at the paste tailings facility. After taking into account slight increases in disturbance due to 
these modifications, Alternative V remains the alternative with the least impact on biodiversity, with the 
exception of Alternative I. 

As described in the 2001 FEIS, Alternatives II, III, and IV would have greater impacts on biodiversity 
than Alternative V, including two Forest Service sensitive species (harlequin duck and fisher) and/or their 
habitats, and old growth habitat. Alternatives II, III, and IV are unchanged since the issuance of the 2001 
FEIS. Pages 4-138 through 4-142 of the 2001 FEIS provide a detailed discussion of the effects of these 
four alternatives. 

As described on pages 4-138 through 4-132 of the 2001 FEIS, Alternative I would have the least impact 
on biodiversity, including wildlife and vegetation resources, except for impacts resulting from the 
potential sale of RCR lands to the United States. 
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4.12.2 Alternative V 

4.12.2.1 Wildlife Habitat/Vegetation 
4.12.2.1.1 Plant Species of Special Concern 
Impacts on plant species of special concern would be the same as described for Alternative V on page 4-
161 of the 2001 FEIS, except that impacts on species added to the Forest Service sensitive species list 
since 2001 were not addressed. Suitable habitat for tapertip onion, Washington monkey flower, and bank 
monkey flower is present in the study area. Additional surveys for species added to the sensitive species 
list after the 2001 FEIS would be conducted prior to any project ground disturbance. If these species 
occur in the study area and they cannot be avoided during construction, additional mitigation measures 
would be needed. Minor increases in surface disturbance due to minor modifications of Alternative V 
would result in a slightly greater potential for impacts on plant species of special concern at the evaluation 
adit, mill site, and along the NFS road #150 alignment. Mitigation measures described in the 2001 FEIS 
on pages 4-156 and 4-157 would be implemented to reduce impacts. 

4.12.2.1.2 Plant Species Changes at Springs and Seeps 
Potential effects of Alternative V on plant species associated with springs and seeps are discussed in 
Section 4.10, Wetlands and Nonwetland Waters of the U.S. 

4.12.2.1.3 Noxious Weeds 
Impacts from noxious weeds would be the same for Alternative V as described on page 4-162 of the 2001 
FEIS, except that slightly more area would be disturbed. The minor modifications to Alternative V would 
result in a small increase in the Alternative V disturbance to vegetation at the evaluation adit, mill site, 
and along the NFS road #150 realignment. Additional ground disturbance could increase the potential for 
the spread of noxious weeds. Four additional noxious weed species (white briony, meadow knapweed, 
dwarf snapdragon, and cheatgrass) that may potentially occur in the study area were added to the 
Montana noxious weed list, and additional weed control measures would be required prior to project 
ground disturbance if any of these species were identified in the study area during monitoring. Noxious 
weed monitoring is described in Section 2.3.1.15, Reclamation. 

4.12.2.1.4 Wildlife Habitat/Vegetation Communities 
Impacts on wildlife habitat and vegetation communities are described on page 4-162 of the 2001 FEIS. 
Relative to effects disclosed in the 2001 FEIS for Alternative V, minor modifications to Alternative V 
would slightly increase disturbance to wildlife habitat and vegetation communities at the evaluation adit, 
mill site, and along the realigned section of NFS road #150 and slightly decrease disturbance to wildlife 
habitat and vegetation communities at the paste tailings facility. 

4.12.2.1.5 Old Growth Habitat 
In Alternative V, less than 1 acre of old growth along NFS road #150 would be lost. At the forestwide and 
local scale, this impact on old growth would be negligible. Minor modifications to Alternative V such as 
slight increases in the area of disturbance at the evaluation adit, mill site, and realignment of NFS road 
#150 would not affect old growth habitat. 

4.12.2.2 Wildlife Species 
4.12.2.2.1 Wildlife Species in General 
Effects on wildlife species in general from Alternative V are described on page 4-163 of the 2001 FEIS. 
Relative to effects disclosed in the 2001 FEIS for Alternative V, minor modifications to Alternative V 
would slightly increase disturbance to wildlife habitat and vegetation communities at the evaluation adit, 
mill site, and along the realigned section of NFS road #150 and slightly decrease disturbance to wildlife 
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habitat and vegetation communities at the paste tailings facility. Overall, changes in habitat affected 
would be negligible. Impacts on sensitive wildlife species and other selected wildlife groups are described 
below. 

4.12.2.2.2 Forest Service Sensitive Wildlife Species 
Peregrine Falcon. Potential impacts on peregrine falcons are described on page 4-167 of the 2001 FEIS. 
As described in Section 3.12.3.1, Forest Service Sensitive Wildlife Species, the number of peregrine 
falcons in Montana and in the Cabinet Ranger District is increasing. Alternative V would not create a 
significant trend toward federal listing of the peregrine falcon. The slight increases in Alternative V 
surface disturbance would have no effect on peregrine falcons because no peregrine falcon nesting or 
foraging habitat would be affected by the Rock Creek Project. 

Bald Eagle. The potential effects on bald eagles and mitigation measures under Alternative V are 
described on pages 4-187 and 4-188 of the 2001 FEIS. Changed conditions since the 2001 FEIS include a 
continued increase in bald eagle use of the Clark Fork River and establishment of a bald eagle nest 1.5 
miles from the mouth of Rock Creek in 2007. The Bald Eagle Management Guidelines require timing 
restrictions for certain activities within a ½-mile buffer of an active bald eagle nest (Montana Bald Eagle 
Working Group 2010). Because the nearest bald eagle nest is 1.5 miles away, impacts on nesting eagles 
are expected to be negligible. As described in Section 3.12.3.1, Forest Service Sensitive Wildlife Species, 
bald eagle populations along the Clark Fork River near the study area have been increasing. Alternative V 
would not affect this upward population trend. The negligible changes in habitat disturbance associated 
with minor modifications to Alternative V would not substantially add to impacts on bald eagles because 
eagles in the study area are mostly found along the Clark Fork River corridor. 

Gray Wolf. Impacts on gray wolves under Alternative V are described on page 4-188 of the 2001 FEIS. 
As described in Section 3.12.3.1, Forest Service Sensitive Wildlife Species, the number of wolves in the 
KNF has increased since the 2001 FEIS was issued. As described in the 2001 FEIS, the study area does 
not contain suitable denning or rendezvous sites. Minor modifications to Alternative V since the 2001 
FEIS was issued would not affect the regional upward trend in wolf populations. 

Bighorn Sheep. The direct effect on bighorn sheep would be a minor loss of habitat at the evaluation adit. 
Potential impacts on bighorn sheep from all action alternatives would be similar, with the exception that 
Alternative V would impact an additional 2.3 acres as a result of modifications to avoid RHCAs near the 
evaluation adit. The majority of the study area is heavily forested and is not suitable habitat for bighorn 
sheep. It is possible that sheep from the Berray Mountain herd could occasionally occur in the Rock 
Creek Project study area. Indirect effects on sheep entering the Rock Creek Project study area may 
include disturbance from mine activities, primarily during the Construction Phase, that potentially could 
displace bighorn sheep from suitable habitat or reduce their ability to effectively use available habitat. 
During the Operations Phase, effects on bighorns from activity at the adit would decrease from the 
Evaluation Phase. Mortality risks from poaching and legal harvest of sheep would probably increase with 
the greater human accessibility and use of the area. Effects on bighorn sheep winter range are discussed 
below in Section 4.12.2.2.3, Native Ungulates. 

Legal harvest of bighorn sheep is managed by the FWP in accordance with FWP’s Bighorn Sheep 
Conservation Strategy (FWP 2010) and would continue to be in all alternatives. Following mine closure, 
any disturbance or displacement resulting from mine activities would cease. Because the majority of the 
Rock Creek Project study area is not suitable bighorn sheep habitat, and because the overall population 
trend for bighorns in the Cabinet Mountains since reintroduction has been increasing, Alternative V would 
not create a significant trend toward federal listing of the bighorn sheep. 
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Harlequin Duck. Potential effects on harlequin ducks from Alternative V are described on pages 4-163 
through 4-166 of the 2001 FEIS. Proposed measures to mitigate effects are described in Section 2.3.1.16, 
Monitoring and Mitigation Plans of this SEIS. Modifications to Alternative V since the 2001 FEIS 
include realigning the access road to reduce impacts on RHCAs. This modification would reduce effects 
on harlequin ducks by reducing impacts from traffic noise and the presence of humans and dogs near 
harlequin habitat, and would reduce the potential for a spill of mill reagents, petroleum products, or 
pipeline rupture that could directly affect harlequin ducks. Realigning the access road also would reduce 
the potential for indirect effects from a spill that could result in toxic effects on invertebrates that provide 
food for harlequin ducks. 

As described in the 2001 FEIS, implementation of the design features and mitigations of Alternative V 
would reduce the indirect effects of a mine-related increase in human development. As described in 
Section 3.12.3.1, Forest Service Sensitive Wildlife Species, the lower Clark Fork River and tributaries 
support a small but stable population of harlequin ducks. Alternative V would not affect population trends 
and would not likely result in a significant trend toward federal listing of harlequin ducks. 

Fisher. Potential effects on fishers and their habitat from Alternative V are described on page 4-166 of the 
2001 FEIS. Minor modifications to Alternative V would not change the 2001 FEIS analysis of effects on 
fisher. 

4.12.2.2.3 Native Ungulates 
Elk Security 

Elk security habitat makes up 36% of the Rock planning subunit (USFS 2013b). Elk security habitat 
would be unchanged during Phase I of Alternative V (KNF 2015c). Due to closure of NFS road #150B to 
the public during Phase II, elk security would increase by 30 acres. This increase would not change the 
percent of elk security habitat within the Rock planning subunit. 

Ungulate Winter Range 

Elk, Mule Deer, and White-Tailed Deer. Losses of winter range for elk and deer as a result of the Rock 
Creek Project would mostly occur within the footprint of the paste tailings facility, which is 
predominantly on private land, where the 2015 KFP guidelines do not apply. The remaining loss of winter 
range for elk and deer would occur within the disturbance footprint of the wastewater treatment plant, 
paste plant, and realigned section of NFS road #150 on KNF-managed lands. The winter range in these 
areas is affected by existing disturbance, such as fragmentation by Montana Highway 200, existing Forest 
Service roads, a power line, train tracks, and Noxon Reservoir. Other human activity in the area includes 
the Rock Creek Gravel Pit on lower Rock Creek and a sawmill near Montana Highway 200. 

Increased traffic along NFS road #150 and NFS road #150B associated with mine operations during the 
winter could disturb wintering elk, resulting in decreased use of winter range near the roads. Direct loss of 
winter range habitat would also occur from construction of the realigned section of NFS road #150, the 
paste tailings facility, and wastewater treatment plant. Increased human presence in these areas also could 
result in less winter use of these areas by elk. 

After the realigned segment of NFS road #150 was built, the existing segment of NFS road #150 from just 
west of the Rock Creek crossing to Government Mountain Road would become NFS road #150B, would 
be gated at both ends, and would be restricted to mine-related traffic. NFS road #150B from the junction 
with realigned NFS road #150 to the paste tailings facility would be upgraded as a gravel road and used 
only for pipeline maintenance after mine production begins, substantially reducing traffic on this segment. 
Vehicle use of NFS road #150 during the winter could disturb wintering elk and deer, resulting in 
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decreased use of winter range near the road. Direct loss of winter range habitat would also occur from 
construction of the realigned section of NFS road #150, the paste tailings facility, and wastewater 
treatment plant. Increased human presence in these areas also could result in less winter use of these areas 
by elk and deer. 

The area of elk, mule deer, and white-tailed deer winter range that would be disturbed (57 acres on NFS 
land and 288 acres on non-NFS land) is minimal relative to the amount of elk, mule deer, and white-tailed 
deer winter range available forestwide (367,465 acres, 354,883 acres, and 284,173 acres, respectively) 
(KNF 2015a). 

Bighorn Sheep. The reroute of NFS road #150 would disturb 1.6 acres of bighorn sheep winter range, 
which would be a very small proportion of the 13,690 acres of bighorn sheep winter range available 
forestwide (KNF 2015a). The specific block of winter range impacted is bisected by the Clark Fork River 
below Noxon Reservoir. Approximately 542 acres of winter range (336 acres non-Forest Service and 206 
acres of Forest Service) is northeast of the river, and 353 acres of winter range (245 acres non-Forest 
Service and 108 acres of Forest Service) is southwest of the river. The area impacted would be 0.3% of 
the block of winter range located northeast of the river, leaving much of this block of winter range 
unaffected by the rerouting of NFS road #150. Traffic along this section of NFS road #150 in the winter 
also could result in less winter use of the area by bighorn sheep. The new section of NFS road #150 is 
adjacent to the existing Montana Highway 200, which already experiences substantial traffic. The 
surrounding area is affected by existing disturbance, such as fragmentation by Montana Highway 200, 
existing NFS roads, a power line, train tracks, and Noxon Reservoir. Other human activity in the area 
includes the Rock Creek Gravel Pit on lower Rock Creek and a sawmill near Montana Highway 200. 
Overall, additional disturbance to wintering bighorn sheep would likely be minimal when compared with 
existing disturbance in the area. 

Mountain Goat. Mountain goat winter range would not be affected by Alternative V. The increased 
disturbance at the evaluation adit and mill site would not substantially affect known mountain goat winter 
range along the cliffs in the East Fork Rock Creek drainage because these sites are more than 1 mile from 
the winter range. 

4.12.2.2.4 Selected Wildlife Groups 
Impacts on other species of interest such as boreal owl, northern goshawk, black bear, mule deer, moose, 
and mountain lion are described on pages 4-167 (northern goshawk) and 4-167 through 4-170 of the 2001 
FEIS. Impacts on these species would remain the same as described in the 2001 FEIS. No known active 
raptor nests would be affected because no raptor nests are known within the study area. Impacts on other 
selected wildlife groups including furbearers, small mammals, birds, amphibians, and reptiles are 
described on pages 4-170 and 4-171 of the 2001 FEIS. Impacts on these species would also remain the 
same as described in the 2001 FEIS. 

4.12.3 Alternative IV 
This section describes impacts of Alternative IV on wildlife, habitat, and vegetation resources where 
information has been updated since the 2001 FEIS was issued. Alternative IV impacts on wildlife, habitat, 
and vegetation resources that have not changed since the 2001 FEIS was issued would be the same as 
described in the 2001 FEIS on pages 4-159 and 4-160. 

4.12.3.1 Wildlife Habitat/Vegetation 
4.12.3.1.1 Plant Species of Special Concern 
Impacts on plant species of special concern would be the same as described under Alternative IV on page 
4-159 of the 2001 FEIS, except that impacts on species added to the Forest Service sensitive species list 
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since the 2001 FEIS was issued were not evaluated. Additional surveys for species added to the sensitive 
species list after the 2001 FEIS was issued would be completed prior to ground disturbance. 

4.12.3.1.2 Plant Species Changes at Springs and Seeps 
The impacts on habitat and vegetation associated with springs and seeps that may be potentially affected 
by this alternative would be the same as described for Alternative V. 

4.12.3.1.3 Noxious Weeds 
The effects from noxious weeds under Alternative IV are described on page 4-159 of the 2001 FEIS. The 
effects would be the same as Alternative V. 

4.12.3.2 Wildlife Species 
4.12.3.2.1 Forest Service Sensitive Wildlife Species 
Effects on bald eagles and gray wolves from Alternative IV are described on pages 4-186 of the 2001 
FEIS. Effects on harlequin ducks, peregrine falcons, and fishers are described on pages 4-159 and 4-160 
of the 2001 FEIS. Expected effects on peregrine falcons, bald eagles, gray wolves, and fishers have not 
changed since the 2001 FEIS was issued because there have been no changes in habitat for these species 
in the study area and there have been no modifications to Alternative IV. Effects on bighorn sheep under 
Alternative IV would be the same as under Alternative V, except that direct loss of habitat at the 
evaluation adit would be about 2.3 acres less. Impacts on bighorn sheep from all action alternatives would 
be similar. The 2001 FEIS disclosed that Alternative IV would likely affect individual harlequin ducks 
and could result in a trend toward listing under the ESA. Expected effects on harlequin ducks have not 
changed since the 2001 FEIS was issued because habitat conditions for harlequin ducks have not changed, 
a stable breeding population is present, and there have been no modifications to Alternative IV. 

4.12.3.2.2 Native Ungulates 
Effects on elk, deer, bighorn sheep, and mountain goats from Alternative IV are described on page 4-160 
of the 2001 FEIS and have not changed since the 2001 FEIS was issued because habitat conditions have 
not changed and there have been no modifications to Alternative IV. In addition, mountain goat numbers 
are stable in the Rock Creek area. 

4.12.3.2.3 Other Species of Interest 
Effects on northern goshawks from Alternative IV are described on page 4-160 of the 2001 FEIS and have 
not changed since the 2001 FEIS was issued because habitat conditions for this species have not changed 
and there have been no modifications to Alternative IV. Effects on other species of interest, such as black 
bear, mule deer, and moose, would be similar to impacts under Alternative V, as described on pages 4-169 
and 4-170 in the 2001 FEIS, and have not changed since the 2001 FEIS was issued. 

4.12.3.2.4 Selected Wildlife Groups 
Effects on other selected wildlife groups, such as furbearers, small mammals, birds, reptiles, and 
amphibians, would be similar to effects under Alternative V, as described on pages 4-170 to 4-171 in the 
2001 FEIS, and have not changed since the 2001 FEIS was issued. 

4.12.4 Alternative III 
Except for bighorn sheep, impacts of Alternative III on wildlife, habitat, and vegetation resources (where 
information has been updated since the 2001 FEIS was issued) would be the same as described for 
Alternative IV. Alternative III impacts on wildlife, habitat, and vegetation resources that have not changed 
since the 2001 FEIS was issued would be the same as described in the 2001 FEIS on pages 4-156 through 
4-158. The impacts of Alternative III on bighorn sheep are described below. 
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Bighorn Sheep. Effects on bighorn sheep under Alternative III would be the same as under Alternative V, 
except that direct loss of habitat at the evaluation adit would be about 2.3 acres less. 

4.12.5 Alternative II 
Except for bighorn sheep, impacts of Alternative II on wildlife, habitat, and vegetation resources (where 
information has been updated since the 2001 FEIS was issued) would be the same as described for 
Alternative IV. Alternative II impacts on bighorn sheep would be the same as Alternative III. Alternative 
II impacts on wildlife, habitat, and vegetation resources that have not changed since the 2001 FEIS was 
issued would be the same as described in the 2001 FEIS on pages 4-142 through 4-156. 

4.12.6 Alternative I 

4.12.6.1 Wildlife Habitat/Vegetation 
Effects on plant species of special concern, noxious weeds, wildlife habitat/vegetation communities, and 
old growth under Alternative I are described on pages 4-138 and 4-139 of the 2001 FEIS, and have not 
changed since the 2001 FEIS was issued. Additional species have been added to the Forest Service 
sensitive plant species list; there would be no effect on these species because there would be no new 
ground disturbance under Alternative I. No plant species changes at springs and seeps are expected under 
Alternative I. 

4.12.6.2 Wildlife Species 
Effects on Forest Service sensitive wildlife species, other species of interest, and selected wildlife groups 
under Alternative I are discussed on pages 4-139 through 4-142 of the 2001 FEIS. Expected effects on 
these resources have not changed since the 2001 FEIS was issued because baseline conditions for these 
species have not substantially changed, with the exception that the downward trend of amphibian 
abundance and occurrence is expected to continue. 

4.12.7 Effectiveness of Agencies’ Proposed Mitigation 
Before mine construction, RCR would develop mitigation plans for resources including plant species of 
special concern, springs and seeps vegetation, wildlife, and T&E species as described in Section 2.3.1.16, 
Monitoring and Mitigation Plans. 

Conducting surveys for new plant species of concern prior to ground disturbance would allow minor 
changes in the Operating Permit and the Plan of Operations to avoid impacts, where possible. Avoiding 
impacts on newly discovered populations of plant species of special concern would effectively mitigate 
impacts on these species. If avoidance could not be achieved, the KNF would require a conservation 
assessment. The plant species of special concern monitoring plan would help KNF track the effectiveness 
of mitigation. The effectiveness of mitigation for plant species of special concern would be the same for 
all action alternatives. 

Ongoing weed control measures and surveys for noxious weeds would reduce the potential for spread of 
weeds. Controlling or eliminating populations of noxious weeds prior to ground disturbance would 
effectively mitigate the spread of noxious weeds. Continuing monitoring would track the effectiveness of 
weed control measures. Noxious weed control measures and their effectiveness would be the same for all 
action alternatives. 

Grizzly bear mitigation measures in Alternative V would benefit many other species. Road access changes 
(installation of gates or barriers and public access restrictions, as shown on Figure 2-20) would increase 
habitat security for species sensitive to the effects of roads, and reduce the risk of vehicle-caused 
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mortality. Although securing private land through habitat acquisition would not create any additional 
habitat, it would improve habitat by increasing habitat effectiveness where road access changes occurred, 
and would secure acquired sites from habitat alteration that would likely occur as a result of regional 
increases in human development unrelated to the Rock Creek Project. Acquired parcels would be 
managed for grizzly bear use in perpetuity, and could improve or contribute suitable habitat for other 
species if the acquired parcels provided appropriate habitat characteristics and could be managed to 
improve habitat. Fisher, gray wolf, mountain goat, elk, and white-tailed deer are among the other species 
likely to benefit from grizzly bear mitigation. Alternative V road access changes and land acquisition 
would effectively mitigate impacts on wildlife. Funding for FWP law enforcement personnel to protect 
mountain goats and other wildlife species, development and implementation of informational and 
educational programs for the public about wildlife species, and removal of carcasses killed by vehicles 
from roadsides would partially mitigate impacts on wildlife species by reducing the potential for poaching 
and harassment of wildlife and mortality risk, but would not eliminate all impacts. The effectiveness of 
these mitigation measures for grizzly bears is discussed in Section 4.13.8, Effectiveness of Agencies’ 
Proposed Mitigation. 

Mitigation measures outlined in the Fish and Wildlife Mitigation Plan would reduce the potential for 
poaching and harassment of wildlife by prohibiting hunting and use of firearms on RCR property. 
Enforcing speed limits and encouraging carpooling would be partially effective at reducing the potential 
for wildlife fatalities from collisions with vehicles, but would not eliminate the potential for collisions. 
Conspicuously posting regulations, cooperating with other agencies, and discouraging wildlife 
harassment would reduce the potential for impacts, but would not completely eliminate impacts on 
wildlife. The Wildlife Monitoring Program would help track the effectiveness of mitigation measures. 
Mitigation effectiveness would be greater under Alternative V than the other action alternatives because 
Alternative V includes additional mitigation measures and more detailed wildlife and T&E species 
monitoring plans than Alternative II. 

Creation of bat habitat in the evaluation adit or wilderness ventilation adit following mine closure, if 
implemented, would effectively enhance bat habitat. This mitigation measure would be implemented only 
under Alternative V. 

Using selection criteria for the air-intake ventilation adit site in the CMW would help minimize impacts 
on mountain goats. The wildlife monitoring program would include monitoring of mountain goat 
populations and would assist the KNF in determining the effectiveness of mitigation. 

Constructing power lines following Avian Power Line Interaction Committee recommendations (2006) 
would effectively mitigate impacts on bald eagles from electrocution. Ongoing monitoring through annual 
bald eagle counts would assist the KNF in determining the effectiveness of mitigation. This mitigation 
measure would be implemented only under Alternative V. 

Additional mitigation measures to protect harlequin ducks under Alternative V would effectively mitigate 
impacts by reducing human presence and vehicle traffic near duck habitat and by reducing the risk of 
hazardous materials spills into Rock Creek. These measures would also provide mitigation for impacts on 
other riparian-dependent species. Water quality monitoring would help determine the effectiveness of spill 
prevention. These mitigation measures would reduce impacts, but some increase in human presence, 
traffic, and risk of hazardous spill would still occur. The wildlife monitoring program includes monitoring 
for harlequin ducks and would help document the effectiveness of harlequin duck mitigation measures. 
The additional mitigation measures for harlequin ducks would only be implemented under Alternative V. 

Constructing wildlife crossing structures along NFS road #150 would reduce, but not eliminate, road 
impacts on fishers. Crossing structures would reduce the habitat fragmentation effect of the road by 
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providing an opportunity for fishers to pass under the road. Crossing structures would be maintained for 
the life of the project. Crossing structures would reduce, but not completely eliminate, the potential for 
fisher mortality due to vehicle collisions. The additional mitigation measures for fishers would only be 
implemented under Alternative V. 

Reduced or redirected lighting incorporated at the mill site would reduce impacts on night migrating 
songbirds by reducing the potential for the birds to be attracted to and collide with mine facilities. The 
additional lighting mitigation measures for night migrating songbirds would be implemented only under 
Alternative V. 

Implementation of the Alternative V Wetlands Mitigation Plan would create 7.3 acres of wetlands at three 
mitigation sites. The created wetlands would be effective in reestablishing habitat for wildlife species, 
including riparian-dependent species such as many migratory birds and amphibians and reptiles. The 
effectiveness of the Wetland Mitigation Plan would be monitored as described in Appendix L. Mitigation 
for wetland impacts would be required under each action alternative, and are expected to be equally 
effective. 

Implementation of each mitigation plan described above would be monitored for effectiveness as 
described in Appendix K. Monitoring plans would include the Plant Species of Concern Monitoring Plan, 
Springs and Seeps Vegetation Monitoring Plan, Reclamation Monitoring Plan, Wildlife Monitoring Plan, 
and Threatened and Endangered Species Monitoring Plan. For each monitoring plan, adjustments would 
be made to the mitigation plans if monitoring found that the mitigation was not effective. 

4.12.8 Cumulative Impacts 
Section 2.5, Part IV: Description of Past, Present, and Reasonably Foreseeable Actions provides updated 
past, current, and reasonably foreseeable actions that may contribute to cumulative impacts, including 
new mining activities, KNF land management activities, activities on private land, and other government 
agency activities. This section describes cumulative impacts of the Rock Creek alternatives on wildlife, 
habitat, and vegetation resources where information has been updated since the 2001 FEIS was issued. 
Cumulative impacts on wildlife, habitat, and vegetation resources that have not changed since the 2001 
FEIS was issued would be the same as described on pages 4-171 through 4-173 of the 2001 FEIS. 

Plant species of special concern in the study area would not likely be cumulatively affected by past, 
present, or reasonably foreseeable actions, with the exception of potential beneficial effects from future 
prescribed burning and weed control. Future activities on NFS lands would require surveys and possibly 
mitigation for impacts on plant species of special concern. 

Past, present, and reasonably foreseeable actions that involve vegetation clearing or ground disturbance 
could increase the potential for invasion by noxious weeds. Actions such as timber clearing, mining, 
development, and other surface-disturbing activities would result in cumulative impacts on noxious weeds 
when combined with the increased potential for the spread of weeds resulting from disturbance associated 
with the Rock Creek Project. Forestwide and project-specific weed-control efforts would reduce the 
potential for cumulative impacts from weeds. 

Wildlife habitat/vegetative communities would be affected by past, present, and reasonably foreseeable 
activities such as timber harvests, mining activities, and forestwide weed control. Timber harvests and 
additional mining activities could result in cumulative impacts on wildlife habitat and vegetation 
communities when added to the effects of the Rock Creek Project. Forestwide weed control would result 
in beneficial cumulative effects. 
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Old growth habitat could be adversely affected by timber harvests on private lands. No information on the 
location or timing of potential future timber harvests on private land is available. The loss of 1 acre of old 
growth under Alternative V would not result in substantial cumulative effects when added to the loss of 
old growth on private lands. 

Although many wildlife species would benefit from actions that regulate access to their habitat or 
improve habitat for grizzly bears such as the Access Amendment, District MVUM 2015, Grizzly Bear 
Management Plan for Western Montana, and DNRC HCP; wildlife species in general would be adversely 
affected by past, present, and reasonably foreseeable activities such as development on private lands. 
Wildlife species could be adversely affected by increased human activity and vehicle traffic associated 
with activities such as recreation, mining, and timber harvests. These impacts could result in cumulative 
impacts when added to the impacts of the Rock Creek Project. 

Forest Service sensitive species would be affected, both beneficially and adversely, by past, present, and 
reasonably foreseeable actions. Bald eagles would benefit from activities that improve fish habitat such as 
stream restoration, Avista-funded bull trout recovery activities, and the Tri-State Implementation Council. 
Sensitive species such as the gray wolf and fisher would benefit from actions that regulate access to their 
habitat or improve habitat for grizzly bears such as the Access Amendment, District MVUM 2011, 
Grizzly Bear Management Plan for Western Montana, and DNRC HCP. Mining, gravel operations, and 
recreational activities would result in increased traffic and human presence in the area, which would 
adversely affect gray wolves, fishers, and harlequin ducks. Development and timber harvest on private 
lands could adversely affect fishers if old growth habitat is removed. These impacts could result in 
cumulative impacts when added to the impacts of the Rock Creek Project. 

Native ungulates could be affected, both beneficially and adversely, by past, present, and reasonably 
foreseeable activities. Species such as mountain goats, elk, and white-tailed deer would benefit from 
actions that regulate access to their habitat or improve habitat for grizzly bears such as the Access 
Amendment, District MVUM 2011, Grizzly Bear Management Plan for Western Montana, and DNRC 
HCP. Mining, gravel operations, and recreational activities would result in increased traffic and human 
presence in the area, which would adversely affect these species. These impacts could result in cumulative 
impacts when added to the impacts of the Rock Creek Project. Potential cumulative effects on seep and 
spring vegetation are described in Section 4.10.8, Cumulative Impacts. 

4.12.9 Regulatory Compliance 
This section describes consistency with 2015 KFP components that are of particular concern or that 
required additional analysis since the 2001 FEIS, and compliance with other laws and regulations 
applicable to vegetation, wildlife, and biodiversity. A detailed analysis of the consistency of Alternative V 
with all 2015 KFP applicable components relevant to vegetation, wildlife, and biodiversity is available in 
the project record. 

Because the Rock Creek Project is a minerals development project, 2015 KFP components that direct 
vegetation management activities do not apply. Where the land would be cleared for mine facility 
development, there would be no site-specific movement toward forestwide vegetation goals and desired 
conditions. Considering the footprint of the project compared with forestwide vegetation management 
practices and natural disturbance processes, Alternative V would generally be neutral in regard to progress 
toward forestwide 2015 KFP desired conditions. 

Over the long term, reclaimed plant communities would eventually reestablish. Planting would follow 
silvicultural prescriptions designed to address forestwide desired conditions for species composition. 
Although initial vegetation diversity would be less than the original plant communities, other Agency 
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mitigation would aid in facility reclamation consistent with 2015 KFP goals and desired conditions. In the 
long term, plant communities in the study area would trend toward the forestwide desired conditions for 
composition, structure, patterns, and processes. 

Alternative V may impact individuals or their habitat, but would not likely contribute to a trend toward 
federal listing or cause a loss of viability to the population or species for American peregrine falcon, bald 
eagle, gray wolf, bighorn sheep, black-backed woodpecker, flammulated owl, harlequin duck, fisher, 
northern bog lemming, Townsend’s big-eared bat, Coeur d’Alene salamander, northern leopard frog, and 
western toad. This determination is based on: 1) degradation or loss of habitat would be minor relative to 
habitat available in surrounding areas, 2) for Alternative V, road access changes and land acquisition 
included in the grizzly bear mitigation measures would potentially offset habitat and disturbance effects, 
3) funding for FWP law enforcement personnel to protect mountain goats and other wildlife species, 
development and implementation of informational and educational programs for the public about wildlife 
species, and removal of carcasses killed by vehicles from roadsides would partially mitigate impacts on 
wildlife species by reducing the potential for poaching and harassment of wildlife and mortality risk, 4) 
implementation of the Fish and Wildlife Mitigation Plan and the Wildlife Monitoring Plan would 
minimize effects of the Rock Creek Project, and 5) for Alternative V, mitigation measures to protect 
harlequin ducks would mitigate impacts by reducing human presence and vehicle traffic near duck 
habitat. 

Management direction in the 2015 KFP under FW-GDL-WL-10 states that management activities should 
maintain existing levels of elk security and, where possible, management activities in high- and medium-
emphasis planning subunits should improve elk security. As directed in FW-OBJ-WL-02, over the life of 
the 2015 KFP, the objective is to increase by one the number of planning subunits that provide at least 
30% elk security and increase by one the number of high-emphasis planning subunits that provide at least 
50% elk security. The Rock Creek Project would contribute to FW-OBJ-WL-02 and was designed in 
accordance with FW-GDL-WL-10 because existing levels of elk security would be maintained and 
slightly increase. 

The 2015 KFP also contains direction related to ungulate winter range. FW-GDL-WL-08 states that 
management activities should avoid or minimize disturbance to native ungulates on winter range between 
December 1 and April 30, with the exception of routes identified on MVUM as open to motor vehicle use. 
Management activities that occur on winter range during the winter period should concentrate activities to 
reduce impacts on native ungulates. Alternative V was designed in accordance with guideline FW-GDL-
WL-08. 

FW-GDL-WL-09 states that management activities should be avoided on native ungulate winter range 
areas during the critical mid-winter period (January and February) when snow depths most likely 
influence movement and availability of forage. Although the area of disturbance is minimal relative to the 
amount of elk, mule deer, and white-tailed deer winter range available forestwide, the Rock Creek Project 
would operate year-round in elk, mule deer, and white-tailed deer winter range. Because it would not be 
practicable to avoid or minimize construction and operation activities during January and February, the 
Rock Creek Project could not be designed in accordance or designed with a variance that would meet the 
intent of FW-GDL-WL-09 unless the 2015 KFP was amended. The Forest Service’s locatable minerals 
regulations (36 CFR 228.8) require mine operators to minimize or, where practicable, eliminate damage 
to soil, water, and other surface resource values. When a project or activity is not designed to comply with 
the intent or purpose of a guideline, an amendment to the forest plan is required. Thus, a project-specific 
amendment is necessary for Alternative V for it to be consistent with the 2015 KFP. A detailed analysis of 
the consistency of Alternative V with the 2015 KFP guidelines for ungulate winter range is available in a 
memorandum prepared by the KNF (2015a). 
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With the proposed amendment described in Section 4.2, Kootenai Forest Plan, Alternative V would be 
consistent with FW-GDL-WL-09 and the 2015 KFP components pertaining to plant species of concern, 
noxious weeds, wildlife habitat, old growth habitat, and Forest Service sensitive species. Alternative V 
would be in compliance with the Montana Local County Weed Act because it would implement an 
approved weed management plan to address noxious weeds. 

By evaluating the effects of federal actions on migratory birds as part of the NEPA process and promoting 
conservation of and minimizing adverse impacts on migratory birds, Alternative V would comply with the 
Migratory Bird Treaty Act, EO 13186, and associated MOU. The effects of Alternative V on migratory 
birds are discussed on page 4-170 of the 2001 FEIS. Although the Rock Creek Project would convert 445 
acres of forested land to non-forested land, bird populations would not be measurably impacted. 
Reclamation of mine facilities after mine closure would restore some bird habitat. No known active raptor 
nests have been identified in the study area. Alternative V would result in minimal impacts on the bald 
eagle, and would be in compliance with the Bald and Golden Eagle Protection Act. 
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4.13 Threatened and Endangered Species 

4.13.1 Introduction 
The analysis of effects on T&E species was updated to include new information since the 2001 FEIS was 
issued, specifically, updated baseline information for grizzly bear habitat, 2015 KFP standards and 
guidelines (including incorporation of standards and guidelines in the grizzly bear Access Amendment, 
the NRLMD, and INFISH), designation of bull trout critical habitat, development of a 3D groundwater 
model, clarification of Phase I and Phase II sediment mitigation, and modifications to Alternative V. This 
section updates the Environmental Consequences section for T&E species and includes Effectiveness of 
Mitigation and Regulatory Compliance subsections not previously in the 2001 FEIS. The remainder of the 
analysis has not changed and is provided in the 2001 FEIS (pages 4-173 through 4-194). 

Section 3.13, Threatened and Endangered Species of this SEIS and pages 4-173 through 4-194 of the 
2001 FEIS describe the best available data for T&E species in the study area. The KNF determined the 
baseline data and methods used are adequate to evaluate and disclose reasonably foreseeable significant 
adverse effects on T&E species, and to enable the decision makers to make a reasoned choice among 
alternatives. Section 4.7.2.2, Additional Water Resources Data Collection and Appendix K describe the 
water resources, bull trout, and grizzly bear data that would be collected during all phases of the project, 
including Phase I and for final design. The KNF did not identify any incomplete or unavailable T&E 
information, as described in Section 4.1.1.4, Incomplete and Unavailable Information. 

4.13.2 Analysis Methods 

4.13.2.1 Bull Trout 
Since the 2001 FEIS, the study area for effects on bull trout was modified to include the East Fork Bull 
River and its tributaries, as well as the mainstem Bull River downstream of the confluence with the East 
Fork Bull River. In addition, the following new information is available since the 2001 FEIS was issued 
that affects the analysis of potential Rock Creek Project effects on bull trout: 

1. The 3D model was used to estimate changes in baseflow for streams within the study area, as 
described in Section 4.7, Water Quantity and Quality. Any baseflow reduction in the upper 
drainages would also affect surface water quantity in downstream reaches. 

2. Phase I and Phase II sediment mitigation plans have been clarified since the 2001 FEIS and are 
described in Section 2.3.1.16, Monitoring and Mitigation Plans of this SEIS. 

3. More detailed water resources and aquatic resources monitoring plans for Phase I and Phase II of 
mine development have been developed (see Appendix K of this SEIS). 

4. The analysis of effects on water quality was updated (Section 4.7.3.4, Surface Water Quality) to 
take into account recent water quality data, changes in water management, treatment and 
discharge, and analysis of seepage from the paste tailings facility. 

5. A discussion of effects on stream temperature was added (Section 4.7.3.4, Surface Water 
Quality). 

6. The October 18, 2010 revision of bull trout critical habitat expanded critical habitat in the Rock 
Creek watershed from five distinct segments totaling 2.9 miles to a continuous stream reach 
extending from the mouth upstream 8.4 miles (Figure 3-15). Bull trout critical habitat is also 
designated in East Fork Bull River, mainstem Bull River, and lower Clark Fork River. 
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Due to uncertainty associated with mine-related groundwater and surface water effects described in 
Section 4.7, Water Quantity and Quality, and because streamflow-habitat relationships have not been 
defined for study area streams, the following discussion of Rock Creek Project effects on bull trout is 
largely qualitative. The rationale for the qualitative analysis is described in two memos available in the 
Rock Creek Project record (KNF 2014a, 2014b). The predicted water quantity effects, related aquatic 
habitat effects, and subsequent effects on bull trout presented in this section represent the best currently 
available estimates of Alternative V effects on aquatic resources. The KNF determined the baseline data 
and methods used are adequate to evaluate and disclose reasonably foreseeable significant adverse effects 
on bull trout in the study area and did not identify any incomplete or unavailable bull trout information, as 
described in Section 4.1.1.4, Incomplete and Unavailable Information. A detailed discussion of the 
adequacy of baseline groundwater and surface water data is provided in Section 4.7.2.1, Water Quantity 
and Quality - Baseline Data Adequacy. See Section 4.7.2.3.2, Groundwater Quantity - Model Uncertainty 
for additional discussion related to groundwater modeling uncertainties. The qualitative approach is 
consistent with the 2007 BO Supplement for bull trout (USFWS 2007a), which indicated: 

“it is difficult to determine with any certainty whether a risk to bull trout would exist under project 
implementation because of the lack of data or pertinent scientific information on the relationship of 
underground mining effects on aquatic species. The potential changes of water quality and quantity are 
unpredictable and the only way to determine this risk is to monitor the appropriate streamflow 
parameters and if new information reveals that the risk to Rock Creek bull trout is anticipated, re-
initiation of consultation would be warranted, and the Service would request it.” 

4.13.2.2 Terrestrial Species 
Currently, grizzly bear standards are established by the 2015 KFP, which incorporates the 2011 Access 
Amendment, as described above in Section 3.13, Threatened and Endangered Species. In addition to 
direct and indirect impacts on grizzly bear habitat, the analysis considers several measures to assess the 
condition of grizzly bear habitat: core area, OMRD, and TMRD. Direct and indirect effects on grizzly 
bear habitat were discussed on pages 4-179 through 4-181 and pages 4-188 and 4-189 of the 2001 FEIS. 
Impacts on grizzly bear habitat were updated for the SEIS to address updated information on existing 
conditions for core area, OMRD, and TMRD. Calculation of these measures is described in Section 3.13, 
Threatened and Endangered Species. Impacts on lynx were analyzed following the standards and 
guidelines for lynx management established in the NRLMD (USFS 2007a). The NRLMD analyzes lynx 
habitat based on LAUs as described in Section 3.13, Threatened and Endangered Species. The NRLMD 
was not in place when the 2001 FEIS was issued. The 2001 FEIS analysis was revised and updated in 
accordance with the NRLMD as described in Section 3.13, Threatened and Endangered Species. The 
analysis of impacts on wolverine habitat focused on impacts from the Rock Creek Project on areas with 
persistent snow, as described in Section 3.13, Threatened and Endangered Species. The analysis of 
impacts on wolverine habitat was updated for the SEIS to include additional information on the extent of 
persistent snow and habitat mapping by Copeland et al. (2010) and Inman et al. (2013). The data available 
and methods used are adequate to evaluate and disclose reasonably foreseeable significant adverse effects 
on grizzly bear, Canada lynx, and wolverine in the study area. The KNF and DEQ did not identify any 
incomplete or unavailable information. 

4.13.3 Alternative V 

4.13.3.1 Bull Trout 
4.13.3.1.1 Streamflow 
Groundwater hydrology is described in Section 4.7.3, Alternative V and the relationship of surface water 
to groundwater is described in Section 3.7.4.1, Relationship of Surface Water and Groundwater of this 
SEIS. Baseflow is defined as the volume of flow in a stream channel that is not derived from surface 
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runoff, but rather from groundwater discharge into the channel. Streams in the area may be at baseflow 
for about 1 to 2 months between mid-July and early October; periods of baseflow may also occur from 
November through March. Streams located below 5,000 to 5,500 feet generally are perennial and are 
supplied by surface runoff, shallow groundwater, and groundwater from deeper bedrock fractures that 
intersect the ground surface. Baseflow reductions may occur in study area streams due to adit and mine 
inflows that would reduce the inflow of deeper bedrock groundwater to the streams. Based on the location 
of subsurface mining activities, reduced baseflows are possible in designated bull trout critical habitats 
including mainstem Rock Creek, East Fork Rock Creek, East Fork Bull River, and Bull River 
downstream of East Fork Bull River. Baseflow reductions are predicted to occur in an unidentified reach 
of either the West Fork Rock Creek or East Fork Rock Creek, where bull trout presence has been verified. 
Baseflow conditions typically coincide with the seasonal timing of bull trout upstream migration, 
spawning, and incubation, although there are years when higher snowpack and/or summer or fall 
precipitation results in higher surface flows during these periods due to runoff. 

Changes in baseflow may directly affect the amount of aquatic habitat available to bull trout at different 
life stages (Al-Chokhachy et al. 2010). The relationship between instream habitat availability and bull 
trout distribution is reach-specific (Al-Chokhachy et al. 2010) as the degree that habitat areas change in 
response to changes in baseflow is dependent on specific channel geometry and habitat conditions such as 
stream substrates and cover (Rich et al. 2003). The modeling analysis cannot be used to quantify exact 
changes in baseflow and aquatic habitat at specific locations because a number of model input parameters 
are not well defined and because it is not currently possible to verify the accuracy of the results (KNF 
2014a, 2014b). 

Baseflow reductions may magnify or create new seasonal migration barriers in stream reaches in the 
study area. Shallow and wide riffle-stream segments can be impassable by bull trout at low flow, 
particularly larger migratory life stages of bull trout, because movement is restricted in shallow water 
(Maret et al. 2005, 2006). Reduction in baseflow could increase the length of impassable stream reaches 
as well as the frequency and/or duration that existing passage restrictions occur. This impact would be 
less severe for resident bull trout that are generally smaller and therefore able to pass through narrower 
and shallower restrictions. As described in Section 3.13.2.2, Resident and Migratory Life Histories, 
migration barriers may be beneficial to resident bull trout populations such as those predominantly found 
in the Rock Creek drainage, but detrimental to migratory bull trout. 

Several potential migration barriers are found in the Rock Creek drainage, as described in Section 
3.11.2.1, Rock Creek Watershed - Habitat. Natural flow intermittency in lower to middle reaches of 
mainstem Rock Creek is frequently described as the primary factor preventing bull trout migration during 
periods of low flow. Mine-related baseflow reductions may increase the frequency and/or duration of 
periods of intermittent flow in Rock Creek. Baseflow reductions may also further restrict fish passage 
around partial or temporary migratory barriers in the study area such as the potential upstream barrier in 
East Fork Bull River (1 mile upstream of the CMW boundary) and a perched culvert in Rock Creek (at 
Montana Highway 200). There are no anticipated bull trout migration issues in East Fork Bull River or 
Bull River related to stream intermittency and no known migratory barriers for bull trout passing through 
the Bull River. 

Baseflow reduction may also indirectly affect bull trout habitat and migration by reducing flows through 
alluvium and stream substrates, affecting spawning habitats and egg incubation that depend on localized 
areas of groundwater upwelling to provide fresh flowing water over redds. However, potential changes in 
localized movement from groundwater to surface water cannot be identified from model-predicted 
baseflow changes. 
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Baseflow reduction may affect stream temperature in those stream reaches where bedrock groundwater 
contributes a significant proportion of the total flow. The greatest reduction in bedrock contribution to 
streams and, therefore, the greatest potential effect on stream temperature, is predicted to occur during the 
maximum period of drawdown at about Year 70. Due to the numerous factors affecting stream 
temperatures and the constantly changing stream temperature regime, it is difficult to predict how mine 
project effects may alter stream temperature, or to what magnitude and extent stream temperatures may 
change. Prior to the start of mining activities not related to the evaluation adit stage, RCR would submit 
for KNF and DEQ review and approval a plan to monitor groundwater effects as they relate to bull trout 
habitat requirements. USFWS would advise the KNF in developing the Water Resources and Aquatics 
and Fisheries Monitoring Plans. 

Clearing of streamside vegetation has the potential to affect stream temperatures. However, an unaltered 
vegetation buffer would be left between Rock Creek and the road and utility corridors where possible, and 
impacts on RHCAs between the mill site and the east and west forks of Rock Creek would be avoided. 
About 10 acres of riparian habitat would be cleared for the power line at utility corridor crossings on 
Rock Creek and West Fork Rock Creek and for construction of the new bridge over Engle Creek. 
Streamside vegetation clearing may increase stream temperature in localized areas by exposing the stream 
to increased warming by sunlight, but because less than a fraction of 1% of the affected streamside habitat 
along Engle Creek, Rock Creek, and West Fork Rock Creek would be cleared, the effect would likely be 
negligible. The 2007 BO Supplement (USFWS 2007a) concluded that the loss of stream shading from 
vegetation clearing would not cause a dramatic temperature change, or even a slight change that could be 
measurable, and that stream temperature is “expected to be maintained as functioning appropriately for 
bull trout after clearing of vegetation in the right-of-way utility corridor.” 

Other Alternative V activities that may affect bull trout by potentially modifying surface flow in Rock 
Creek, and to a much lesser degree in the lower Clark Fork River, are described in Section 4.7.3.1, Water 
Quantity and Quality - Alternative V. These activities include interception of precipitation at mine 
facilities, use of stormwater runoff collected from the mine facilities, discharges from the wastewater 
treatment plant, vegetation clearing, potable water use, makeup water use from a well located near the 
Clark Fork River, and the possible use of pumpback wells at the paste tailings facility and evaluation adit 
portal pad. These other activities, which may cause baseflow reductions, could result in direct and indirect 
effects on bull trout similar to those described above including reduced availability and quality of bull 
trout habitat and the creation or exacerbation of migration barriers. 

4.13.3.1.2 Habitat 
The USFWS has designated bull trout critical habitat in mainstem Rock Creek, East Fork Rock Creek, 
East Fork Bull River, mainstem Bull River, the lower Clark Fork River, and Cabinet Gorge Reservoir. 
Alternative V may affect critical habitat in East Fork Rock Creek, Rock Creek, East Fork Bull River, and 
mainstem Bull River. Changes in streamflow may affect bull trout habitat and create barriers by reducing 
baseflow within these drainages. Because bull trout spawn from August through November when 
baseflow conditions often occur, available spawning and rearing habitat in these streams may decrease. 
The 2010 revision of bull trout critical habitat expanded critical habitat in the study area by 5.5 miles in 
the Rock Creek watershed and 3.3 miles in the Bull River (Figure 3-15). The entire East Fork Bull River 
and the Clark Fork River were also included in the 2010 revision of bull trout critical habitat. While 
critical habitat designations have expanded since the 2001 FEIS and 2007 BO Supplement, the Rock 
Creek Project effects on critical habitat previously considered would not change. 

The potential changes in surface water quantity described above are unlikely to affect critical habitat in 
the lower Clark Fork River and Cabinet Gorge Reservoir based on the streamflow and volume of these 
waterbodies (respectively) compared with possible surface water reductions. However, potential impacts 
on bull trout critical habitat related to changes in water quantity from Alternative V cannot be quantified. 
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Loss of riparian habitat in bull trout critical habitat would be limited to 2 acres in Rock Creek (Table 
4-19). Impacts on RHCAs are described in detail in Section 4.11, Aquatic Life and Fisheries. 

4.13.3.1.3 Water Quality 
Section 4.7.3.4, Surface Water Quality describes sediment delivery to Rock Creek and its tributaries under 
Alternative V, as well as revisions to sediment mitigation plans. Implementation of Phase I sediment 
mitigation would reduce the current sediment load by about 234 tons per year, which would be about 217 
tons per year more than required to mitigate Phase I effects. To achieve the total estimate of 400 tons per 
year for mitigation of the entire mine project, additional sediment mitigation of about 165 tons per year 
would be required during Phase II of the Rock Creek Project. RCR would submit a final sediment 
mitigation plan to the KNF, DEQ, and USFWS for approval, and offset in aggregate 400 tons of annual 
fine sediment loading to Rock Creek by mitigating sediment sources in the West Fork Rock Creek basin 
and in the mainstem floodplain of Rock Creek before the end of the Rock Creek Project construction 
period. As discussed in Section 4.7.3.4, Surface Water Quality, Rock Creek is on DEQ’s list for impaired 
waters as a result of substrate alterations due to silviculture practices that have impaired aquatic life. 
Implementation of Alternative V sediment mitigation would improve bull trout habitat in the creek and 
with implementation of the BMPs outlined in Appendix N, other Alternative V activities would not be 
expected to degrade the substrate in Rock Creek. 

As shown in Section 3.7.2.1, Surface Water Quality, nutrient concentrations are relatively low in the Rock 
Creek drainage and are not considered a risk to bull trout in the drainage according to the 2007 BO 
Supplement (USFWS 2007a). Potential sources of nutrients in streams, discussed in Section 4.7.3.4, 
Surface Water Quality, are infiltration from waste rock at the evaluation adit pad, tailings seepage, and the 
discharge of treated wastewater. Surface runoff from any waste rock would be captured and reused at the 
mill, or treated at the wastewater treatment plant. None of the predicted groundwater quality 
concentrations downgradient of the paste tailings facility exceed Montana groundwater quality standards. 
Compliance with the MPDES requirements for nutrients and other water quality parameters would 
minimize water quality-related aquatic life and aquatic habitat changes. In addition to measures 
implemented by RCR to minimize increased nutrients in study area streams, potentially affected drainages 
would be monitored as part of the Water Resources Monitoring Plan (Appendix K). 

Potential sources of metals include tailings seepage, discharge of treated wastewater, and unforeseen 
accidents or spills. None of the predicted groundwater quality concentrations downgradient of the paste 
tailings facility exceed Montana groundwater quality standards. Depending on the timing of construction, 
treated wastewater would be discharged into infiltration ponds or a permitted outfall in the Clark Fork 
River. Wastewater would be treated before discharge to meet MPDES permitted effluent limits protective 
of aquatic life. There would be no adverse effects on the quality of the Clark Fork River except possibly 
during unexpected wastewater treatment plant upsets. Any wastewater treatment plant upsets would be 
mitigated as quickly as possible by RCR. Wastewater treatment plant discharge is not likely to affect the 
temperature, flow regime, or other factors contributing to the impaired status of the Clark Fork River 
because the discharge rate would be less than 1% of even the lowest flows measured in the last 20 years 
(220 cfs). Additionally, the outfall and diffuser would not be a barrier to fish passage or increase dissolved 
gas saturation in the river. The effects of the discharge of treated water from the wastewater treatment 
plant are further discussed in Section 4.7.3.4.3, Phase II - Operations. 

Potential for pipeline ruptures would be minimized by requiring all tailings, process water, and ore 
concentrate pipelines be dual-walled with leak detection. All pipelines would be buried except at bridge 
crossings. In addition, pipelines would be monitored weekly and a spill recovery plan would be 
implemented by RCR to minimize the potential effects of a pipeline rupture on bull trout. The potential 
effects of Alternative V on nutrient conditions and dissolved metals in Rock Creek are discussed in more 
detail in Section 4.11, Aquatic Life and Fisheries. The effects of a potential paste tailings facility failure is 
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described in the 2001 FEIS. Section 1.6.7 of Appendix K describes a Contingency Action Plan that would 
be required to be implemented to prevent adverse effects on surface water quality. 

4.13.3.1.4 Climate Change 
Potential effects of the Rock Creek Project and climate change on bull trout would be similar to those 
described in Section 4.11, Aquatic Life and Fisheries. As discussed in Section 4.7, Water Quantity and 
Quality, climate change could reduce groundwater infiltration, increase cool-season runoff, decrease 
warm season runoff, and ultimately reduce stream baseflow. The Rock Creek study area is in the northern 
part of the Columbia River, where increased precipitation may offset the effects of decreased warm 
season runoff due to warming, at least to some degree (Reclamation 2011c). In certain circumstances, 
decreased groundwater infiltration could reduce the Rock Creek Project’s mine and adit inflows, but 
because baseflow to streams would also decrease, the percentage change to stream baseflow could remain 
the same. Discharges to the Clark Fork River would be less if mine and adit inflows decreased. 

As discussed in Section 3.11.8, Climate Change, climate change modeling predicts an increase in 
temperatures of study area streams; however, due to numerous factors affecting stream temperatures and 
the changing stream temperature regime, as well as model uncertainty, it is difficult to predict precisely 
how climate change may alter stream temperatures, or to what magnitude and extent stream temperatures 
may change. It is difficult to predict how bull trout in the Rock Creek study area would respond to the 
forecasted regional effects of climate change. If climate change did not change mine and adit inflows and 
if decreased warm season runoff due to climate change was not neutralized by increased precipitation, the 
effects of any reduced fall low flows from the Rock Creek Project on bull trout, such as a reduction in 
suitable habitat and increased habitat fragmentation, combined with the effects of climate change, may be 
greater than those estimated to occur with the Rock Creek Project alone. Alternatively, the effects on 
baseflow of any increase in winter flows associated with climate change would moderate the effect of 
inflows to the Rock Creek Mine during winter low-flow periods. Any changes in stream temperatures and 
chemistry from climate change and the Rock Creek Project combined could affect bull trout, although the 
magnitude and type of effects are difficult to predict. For example, if thermally suitable habitat decreased 
as a result of climate change, some bull trout populations could become more fragmented, especially in 
streams with low-flow barriers such as Rock Creek and upper East Fork Bull River. As described in 
Appendix K, RCR would monitor streamflows and water temperatures. 

4.13.3.2 Grizzly Bear 
Direct physical loss of grizzly bear habitat is described on page 4-188 of the 2001 FEIS. Minor 
modifications were made to Alternative V since the 2001 FEIS was issued, primarily to reduce impacts on 
RHCAs by reconfiguring evaluation adit, mill site, and paste tailings facility layouts and slight changing 
the NFS road #150 realignment. Minor modifications to Alternative V would slightly increase disturbance 
to grizzly bear habitat at the evaluation adit, mill site, and along the realigned section of NFS road #150 
and slightly decrease disturbance to grizzly bear habitat at the paste tailings facility. 

Overall, the minor modifications to Alternative V since the 2001 FEIS would reduce the direct physical 
loss of grizzly bear habitat from the 483 acres of grizzly bear habitat originally stated in the 2001 FEIS to 
445 acres lost plus 36 acres cleared for the power line. Potential grizzly bear habitat lost due to 
Alternative V would be less than the other action alternatives. 

4.13.3.2.1 Core Area 
Alternative V effects on core habitat are presented in Table 4-20. As described in Section 3.13, 
Threatened and Endangered Species, existing conditions for core habitat are slightly (1% to 2%) below 
Access Amendment standards. In addition, the Access Amendment does not allow a decrease in core 
habitat in any BMU. Alternative V would not change existing conditions for core habitat in BMUs 4 and 
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6. Within BMU 6, installing a berm on NFS road #2285 (Orr Creek Road) under Alternative V would 
slightly increase core area, improving core habitat conditions, but the change would not be substantial 
when core values are rounded to the nearest percent. Within BMU 5, constructing a berm across NFS road 
#4784 (Upper Bear Creek Road) under Alternative V would increase core habitat area during the life of 
the mine. To be considered effective core the Access Amendment requires grizzly bear core habitat to 
remain in place for at least 10 years after it is created. After mine reclamation, approximately 35 years 
after the start of the Rock Creek Project, NFS road #4784 would be reopened and core habitat would 
return to preconstruction conditions. 

Table 4-20. Existing Conditions and Alternative V Effects on Percent Core Habitat in BMUs 4, 5, 
and 6. 

BMU 
Percent Core Habitat 

Existing Conditions2 Alternative V1 
Construction and Operation Post-reclamation3 

4 62 62 62 
5 58 60 58 
6 54 54 54 

1Effects in this table incorporate changes in road status associated with Alternative V mitigation, but do not reflect potential 
improved conditions that could result from required land acquisitions associated with mitigation for each alternative. 
2Source: KNF moving windows model results for the 2009 bear year monitoring report, as modified with data for BMUs 5 and 6 
available as of August 2012. Data for BMUs 5 and 6 were updated for this analysis so that roads temporarily opened for harvest 
activity, road repair, or other temporary activities were assigned their long-term access status to more accurately reflect baseline 
conditions. 
3Approximately 35 years after start of project. 
 

4.13.3.2.2 OMRD 
Alternative V effects on OMRD are presented in Table 4-21. As described in Section 3.13, Threatened 
and Endangered Species, existing conditions either meet or are within 1% of Access Amendment 
standards. Gating a portion of NFS road #150 (Government Mountain Road) would decrease OMRD 
within BMU 4 for the mine life. Within BMU 5, constructing a berm across NFS road #4784 (Upper Bear 
Creek Road) under Alternative V would decrease OMRD during the mine life. After reclamation, OMRD 
would return to preconstruction conditions in BMUs 5 and 6 and will be less than preconstruction 
conditions in BMU 4. Alternative V would not affect OMRD within BMU 6. 

Table 4-21. Existing Conditions and Alternative V Effects on OMRD in BMUs 4, 5, and 6. 

BMU 
OMRD 

Existing Conditions2 Alternative V1 
Construction and Operation Post-reclamation3 

4 37 36 36 
5 28 27 28 
6 29 29 29 

1Effects in this table incorporate changes in road status associated with Alternative V mitigation, but do not reflect potential 
improved conditions that could result from required land acquisitions associated with mitigation for each alternative. 
2Source: KNF moving windows model results for the 2009 bear year monitoring report, as modified with data for BMUs 5 and 6 
available as of August 2012. Data for BMUs 5 and 6 were updated for this analysis so that roads temporarily opened for harvest 
activity, road repair, or other temporary activities were assigned their long-term access status to more accurately reflect baseline 
conditions. 
3Approximately 35 years after start of project. 
 

4.13.3.2.3 TMRD 
Alternative V effects on TMRD are presented in Table 4-22. As described in Section 3.13, Threatened and 
Endangered Species, existing TMRD meets or is less than 3% of the Access Amendment standards. In 
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Alternative V, TMRD would remain the same as existing conditions during mine construction and 
operations and following reclamation. 

Table 4-22. Existing Conditions and Alternative V Effects on TMRD in BMUs 4, 5, and 6. 

BMU 
TMRD 

Existing Conditions2 Alternative V1 
Construction and Operation Post-reclamation3 

4 29 29 29 
5 23 23 23 
6 33 33 33 

1Effects in this table incorporate changes in road status associated with Alternative V mitigation, but do not reflect potential 
improved conditions that could result from required land acquisitions associated with mitigation for each alternative. 
2Source: KNF moving windows model results for the 2009 bear year monitoring report, as modified with data for BMUs 5 and 6 
available as of August 2012. Data for BMUs 5 and 6 were updated for this analysis so that roads temporarily opened for harvest 
activity, road repair, or other temporary activities were assigned their long-term access status to more accurately reflect baseline 
conditions. 
3Approximately 35 years after start of project. 
 
The mitigation plan for Alternative V would include conveying title to or conservation easements on 
2,450 acres of replacement habitat to mitigate for grizzly bear displacement and habitat loss. As described 
in Section 2.3.1.16, Monitoring and Mitigation Plans, RCR has acquired 928 acres that are intended to 
meet the criteria for replacement habitat. Acquired parcels that might otherwise be developed in a manner 
inconsistent with bear needs would be managed for grizzly bear use in perpetuity. Potential improved 
conditions that could result from land acquisitions or easements associated with mitigation were not 
included in the analysis of effects on percent core habitat, OMRD, and TMRD. Acquired parcels would 
provide additional core habitat where roads were barriered adjacent to core habitat. Any roads barriered 
on acquired parcels would also reduce road densities. The mitigation plan also would include managing 
road and trail access in grizzly bear habitat, managing attractants, funding information and education 
programs, funding additional law enforcement, funding monitoring and research, implementing measures 
to reduce habitat fragmentation, and augmenting bear populations. Alternative V proposed mitigation 
measures are described in greater detail in Section 2.3.1.16, Monitoring and Mitigation Plans. 

In summary, Alternative V would be consistent with the Access Amendment standards because it would 
not decrease core area or increase OMRD or TMRD in BMUs 4, 5, and 6. Although baseline conditions in 
BMUs 4, 5, and 6 do not meet all Access Amendment standards for core habitat, OMRD, and TMRD, the 
mitigation proposed for the Rock Creek Project is expected to help KNF achieve the Access Amendment 
standards over time. 

The results of the analysis using updated data on existing conditions are consistent with the USFWS 2006 
BO and 2007 BO Supplement (USFWS 2006, 2007a). In the 2007 BO Supplement, the USFWS 
determined that the proposed mitigation measures would offset the negative impacts of Alternative V and 
that Alternative V is not likely to jeopardize the continued existence of grizzly bears. The net effect of 
implementation of Alternative V would be improved conditions for grizzly bears. 

4.13.3.3 Lynx 
Impacts on lynx under Alternative V were previously addressed on pages 4-189 through 4-192 of the 
2001 FEIS and in a previous BA amendment (KNF 2000). As described in Section 3.13, Threatened and 
Endangered Species of this SEIS, the Rock Creek Project study area is not in lynx critical habitat and no 
lynx have been sighted in the study area. As also described in Section 3.13, Threatened and Endangered 
Species, the NRLMD was not in place when the 2001 FEIS was issued. The 2001 FEIS analysis was 
revised and updated in accordance with the NRLMD that was incorporated into the 2015 KFP. The 
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following management direction applies to all NFS lands known to be occupied by lynx. Only the 
objectives, standards, and guidelines potentially applicable to the Rock Creek Project are discussed below. 

Objectives, Standards, and Guidelines Applicable to All Management Projects in Lynx Habitat 
Objective ALL O1: Maintain or restore lynx habitat connectivity in and between LAUs and in linkage 
areas. 

Activities that alter vegetative cover over large areas or wide bands of cover, especially in travel corridors 
(saddles, ridges) or linkage areas, could reduce connectivity within or between LAUs. No activities are 
proposed in areas that provide connectivity or linkage, thus Alternative V is not expected to affect linkage 
or connectivity. 

Standard ALL S1: New or expanded permanent development and vegetation management projects must 
maintain habitat connectivity in a LAU and/or linkage areas. 

Alternative V was designed in exact accordance with this standard because the proposed facilities would 
mostly be constructed outside of lynx habitat, and impacts on lynx habitat at the evaluation adit would not 
be within a linkage corridor. The segment of NFS road #150 that would be paved in Alternative V is not 
in lynx habitat. Most mine access roads would not be in lynx habitat and displacement effects from 
human activity, including low-traffic roads, do not appear to be a major concern for lynx (Ruediger et al. 
2000). 

There would be minimal potential for increased mortality risk to lynx due to higher traffic levels and 
increased speeds. The risk would be minimal due to the relative absence of Canada lynx from the study 
area. Connectivity with other LAUs is good except for to the southwest, where linkage is impaired by the 
presence of Montana Highway 200, Noxon Reservoir, and Cabinet Gorge Reservoir. Land acquired to 
mitigate the effects of Alternative V would potentially improve lynx habitat connectivity, if it were 
managed to provide lynx habitat. 

Guideline ALL G1: Methods to avoid or reduce effects on lynx should be used when constructing or 
reconstructing highways or forest highways across federal land. Methods could include fencing, 
underpasses, or overpasses. 

Forest roads rarely receive motorized use at levels that create barriers or impediments to lynx movements 
(USFWS 2007b). The primary concern with highways is the risk of lynx mortality due to collisions with 
high-speed vehicles on paved highways or straight gravel roads on flatter terrain. The best information 
available suggests that the types of roads in the Rock Creek Project study area that are managed by the 
Forest Service do not provide surface conditions conducive to fast speeds, and do not adversely affect 
lynx (USFWS 2007b). Lynx mortality from vehicle strikes has not been documented on NFS lands on the 
KNF, and although possible, is not likely to occur. 

About 4.6 miles of NFS road #2741 to the evaluation adit would be upgraded and a 0.1-mile-long spur 
road to the adit would be constructed. Improvements to the existing NFS road #2741 would include a 
minimum road width of 14 feet, improved or added road turnouts about every 1,000 to 1,500 feet, and 
reconditioning of the road surface for year-round use and maintenance. Minor amounts of clearing may be 
necessary for turnouts and snowplowing. The short spur road would require a 14-foot-wide surface to 
accommodate equipment. The spur road and about 4.4 miles of the upgraded NFS road #2741 would be 
within lynx habitat. 

Reconstructed and new roads associated with Alternative V do not incorporate specific design measures 
to avoid or reduce effects on lynx. Roads improved for Alternative V would allow higher vehicle speeds 
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and increased traffic, and could increase the risk of lynx mortality due to collisions with vehicles. NFS 
road #2741 is the only access road that would be in lynx habitat and it is unlikely that improvements to 
this road would facilitate higher vehicle speeds given the steep terrain and sharp curves. However, 
because the access roads would not be forest highways, guideline ALL G1 does not apply. Specific road 
design measures that would minimize potential road reconstruction impacts on lynx are not necessary. 

Objectives, Standards, and Guidelines Applicable to Vegetation Management Projects in Lynx Habitat 
NRMLD objectives, standards, and guidelines applicable to vegetation management activities in lynx 
habitat within LAUs in occupied habitat do not apply to removal of vegetation for permanent 
developments such as mineral operations. The objective of all action alternatives is mineral development 
and the Vegetation Objectives, Standards, and Guidelines (Standard VEG S1, VEG S2, and VEG S6; 
Objectives VEG O1, O2, O3, and O4: Guidelines VEG G1, G4, G5, and G11) do not apply. 

Objectives, Standards, and Guidelines Applicable to Human Use Projects in Lynx Habitat 
Objective HU O1: Maintain the lynx’s natural competitive advantage over other predators in deep snow 
by discouraging the expansion of snow-compacting activities in lynx habitat. 

The USFWS concluded in their initial Final Rule that snow compaction created by human activities was 
not found to be a threat to the lynx DPS (USFWS 2000). They also concluded that there was no evidence 
that any competition existed between lynx and other species that exerted a population-level impact on 
lynx, and that there was no evidence that packed snow routes facilitated competition to a level that 
negatively affected lynx or lynx populations (USFWS 2003). The Service does acknowledge that there is 
evidence that competing predators do use packed trails, suggesting a potential effect on individual lynx. 
Because there could be possible adverse effects at the site-specific scale, and because of the possibility 
that unregulated expansion could further impair conservation efforts over time, the NRLMD included 
provisions to discourage the expansion of snow-compacting activities in lynx habitat above the existing 
conditions (USFWS 2007b). No particular threshold of allowable increases is provided in the NRLMD. 

To access the evaluation adit site during construction, it would be necessary to plow snow on NFS road 
#2741 for one winter, including a portion of the road within lynx habitat. To access the mill site, NFS road 
#150 would be plowed for the first 5 miles. This segment of NFS road #150 is not in lynx habitat, nor in 
any LAU. Alternative V would contribute to progress toward achieving Objective HU O1 because there 
would be no increase in groomed or designated over-the-snow routes or snowmobile play areas, and lynx 
competitive advantage in deep snow would be maintained. Alternative V would be consistent with this 
objective. 

Objective HU O2: Manage recreational activities to maintain lynx habitat and connectivity. 

The objective of the action alternatives is mineral development. There are no recreational activities 
proposed. Most recreational activities in the Rock Creek drainage would continue under Alternative V. 
Motorized road access would decrease slightly due to road closures and access restrictions during 
construction and mine operation. As described in the 2001 FEIS on page 4-253, local population growth 
resulting from the Rock Creek Project likely would result in increased hunting, fishing, and trapping in 
the study area. Alternative V would contribute to progress toward achieving Objective HU O2 because 
public access in the mine area would be managed during the Construction and Operations Phases, and 
would not create new recreational routes affecting lynx habitat or connectivity. Therefore, Alternative V 
would be consistent with this objective. 

Objective HU O3: Concentrate activities in existing developed areas, rather than developing new areas in 
lynx habitat. 
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Alternative V would contribute to progress toward achieving Objective HU O3 because the proposed 
mine facilities would be concentrated outside of lynx habitat, with the exception of the evaluation adit. All 
buildings and other facilities at the evaluation adit would be removed once the mine is operational. 
Alternative V would be consistent with this objective. 

Objective HU O5: Manage human activities, such as special uses, mineral and oil and gas exploration 
and development, and placement of utility transmission corridors, to reduce impacts on lynx and lynx 
habitat. 

Alternative V would contribute to progress toward achieving Objective HU O5 because the proposed 
mine facilities would be concentrated outside of lynx habitat, with the exception of the evaluation adit. 
The proposed Rock Creek Project facilities within lynx habitat at the evaluation adit would cover the 
smallest area possible to reduce impacts on lynx habitat. A total of 9.9 acres of lynx habitat (9.7 acres of 
multistory or late successional forest and 0.2 acre of other lynx habitat) would be impacted under 
Alternative V, which is less than 0.1% of lynx habitat in the Rock LAU. All buildings and other facilities 
at the evaluation adit would be removed once the mine is operational. Alternative V would be consistent 
with this objective. 

Objective HU O6: Reduce adverse highway effects on lynx by working cooperatively with other 
agencies to provide for lynx movement and habitat connectivity, and to reduce the potential of lynx 
mortality. 

The primary concern with highways is the risk of lynx mortality due to collisions with high-speed 
vehicles on paved highways or straight gravel roads on flatter terrain. Managing habitat beneficial to lynx 
movement and cover across linkage areas where lynx tend to cross highways could help reduce mortality. 
Montana Highway 200, on the south side of the Rock Creek Project study area, is the only highway 
associated with this project. The highway corridor does not include lynx habitat; therefore, this objective 
does not apply. No mitigation for lynx is proposed in Alternative V, however, mitigation for grizzly bears 
may benefit lynx by improving connectivity. 

Guideline HU G4: For mineral and energy development sites and facilities, remote monitoring should be 
encouraged to reduce snow compaction. 

No monitoring for lynx, lynx habitat or snow compaction was proposed in Alternative V. As described 
above for Objective HU O1, Alternative V would not result in an increase in groomed or designated over-
the-snow routes or snowmobile play areas. It would be necessary to plow snow on NFS road #2741 for 
one winter, including a portion of the road within lynx habitat. Monitoring the effects of plowing one road 
for one winter would not provide enough monitoring data to provide meaningful information on the 
effects of snow compaction. Therefore, Alternative V was designed in accordance with this guideline. 

Guideline HU G5: For mineral and energy development sites and facilities that are closed, a reclamation 
plan that restores lynx habitat should be developed. 

Lynx habitat would only be disturbed during Phase I and would be limited to the evaluation adit portal 
pad, the spur road to the portal pad, and improvements to NFS road #2741. All buildings and other 
facilities at the evaluation adit would be removed once the mine was operational. As described in Section 
2.3.1.15, Reclamation, a Phase I revegetation plan would be implemented under Alternative V. If 
reclamation were successful, sites with lynx habitat potential would return to suitable lynx habitat in the 
long term, equating to about 25- to 30-year life of the mine and reclamation, plus additional time for plant 
establishment and succession. Therefore, Alternative V was designed in accordance with this guideline. 
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Guideline HU G6: Methods to avoid or reduce effects on lynx should be used in lynx habitat when 
upgrading unpaved roads to maintenance levels 4 or 5, if the result would be increased traffic speeds and 
volumes, or a foreseeable contribution to increases in human activity or development. 

The existing access road to the evaluation adit (NFS road #2741) crosses lynx habitat. About 4.4 miles of 
NFS road #2741 would be upgraded with turnouts or widening in select locations and a 0.1-mile-long 
spur road would be constructed from NFS road #2741 to the adit. This section of road is steep and 
winding, thus high traffic speeds as a result of the improvements are unlikely. The Rock Creek Project 
proposes to close NFS road #2741J, which currently extends beyond the adit. This would minimize 
disturbance around some potential denning habitat, which is important from May to August. 

Alternative V proposes paving NFS road #150 and constructing a new paved road to the mill site; 
however, these road segments are not in lynx habitat. Motorized road access to lynx habitat at higher 
elevations would decrease slightly due to road closures and access restrictions during construction and 
mine operation. Therefore, Alternative V was designed in accordance with this guideline. 

Guideline HU G7: New permanent roads should not be built on ridge tops and saddles, or in areas 
identified as important for lynx habitat connectivity. New permanent roads and trails should be situated 
away from forested stringers. 

Alternative V disturbance in lynx habitat would be limited to the evaluation adit portal pad, spur roads to 
the portal pad, and improvements to NFS road #2741. No new permanent roads would be built in lynx 
habitat or on ridge tops or saddles. Therefore, Alternative V was designed in accordance with this 
guideline. 

Guideline HU G8: Cutting brush along low-speed, low-traffic-volume roads should be done to the 
minimum level necessary to provide for public safety. 

Low-speed, low-traffic forest roads generally refers to single-lane roads where roadside brush would be 
likely to intrude into the vehicle-width corridor (about 14 feet wide). The only Rock Creek Project-related 
road in lynx habitat is the upper part of NFS road #2741, which in Alternative V would only be used 
during Phase I leading to the evaluation adit. Road maintenance, which could include roadside brushing 
to the minimum level needed for safety, would occur along this section of road during Phase I of the Rock 
Creek Project, which would last 18 to 24 months. A VMP would be developed by RCR and approved by 
the KNF and DEQ to minimize disturbance during clearing and construction and to maximize 
revegetation success on all cut-and-fill slopes and reclaimed road segments. Vegetation removal and 
disposition for Phase I is described in detail in Section 3.0 of the Rock Creek Evaluation Adit License 
Application (RCR 2010). Disturbance would be minimized during clearing and construction activities and 
the edges of the permit boundary would be staked. Therefore, Alternative V was designed in accordance 
with this guideline. 

Guideline HU G9: On new roads built for projects, public motorized use should be restricted. Effective 
closures should be provided in road designs. When the project is complete, these roads should be 
reclaimed or decommissioned, if not needed for other management objectives. 

No new roads would be constructed within lynx habitat, with the exception of a 0.1-mile spur road from 
NFS road #2741 to the evaluation adit, which would be closed to the public. Following Rock Creek 
Project completion, disturbance at the adit site, including the spur road, would be removed and reclaimed. 
Therefore, Alternative V was designed in accordance with this guideline. 
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Guideline HU G12: Winter access for non-recreation special uses and mineral and energy exploration 
and development should be limited to designated routes or designated over-the-snow routes. 

Winter access to the mine site and evaluation adit would be limited to designated routes, including NFS 
road #150 and NFS road #2741 during construction and operation. The lower section of NFS road #150 is 
currently plowed in winter, but this road segment is not in lynx habitat. Following mine closure, NFS road 
#2741 would not be plowed and would not be accessible to wheeled vehicles in winter. It would continue 
to be accessible to snowmobiles. All motorized winter access for mine related activities would be 
confined to the existing road network and new roads proposed to access mine facilities, and winter access 
associated with Alternative V was designed in accordance with this guideline. 

Objectives, Standards, and Guidelines Applicable to ALL Projects in Linkage Areas in Occupied Habitat, 
Subject to Valid Existing Rights. 

Objective LINK O1: In areas of intermingled land ownership, work with landowners to pursue 
conservation easements, HCPs or other solutions to reduce the potential of adverse impacts on lynx and 
lynx habitat. 

Under Alternative V, lands or conservation easements would be acquired as mitigation for grizzly bear 
habitat physically lost, and all lands would be managed in perpetuity for grizzly bears. If these lands were 
located in lynx habitat, management for grizzly bears would also benefit lynx by offsetting direct loss of 
habitat, precluding private parcels within lynx habitat from being developed, improving habitat 
connectivity for lynx. If road access changes were implemented where land acquired for grizzly bear 
mitigation provided suitable lynx habitat, reduced motorized access could provide higher levels of 
security for lynx and potentially reduce risk of displacement and potential poaching. Due to the required 
habitat compensation for grizzly bear mitigation, impacts on lynx and their habitat could be reduced, and 
Alternative V would contribute to progress toward achieving Objective LINK 01. 

4.13.3.4 Wolverine 
As described above in Section 3.13, Threatened and Endangered Species, wolverine habitat conditions in 
the Rock Creek Project study area are unchanged since the 2001 FEIS. Direct and indirect impacts on 
wolverines and their habitat under Alternative V are described on page 4-166 of the 2001 FEIS. The 
analysis of impacts on wolverine habitat was updated for the SEIS to include additional information on 
the extent of persistent snow and habitat mapping by Copeland et al. (2010) and Inman et al. (2013). 

The analysis area for direct, indirect, and cumulative effects on individuals and their habitat is the KNF, 
with emphasis on the areas of persistent spring snow associated with the Rock Creek Project. Movement 
and dispersal through areas outside of persistent spring snow was also considered (KNF 2016a). 

The proposal to list the wolverine (USFWS 2013a) identified two main factors potentially impacting 
wolverine populations: the availability of snow and trapping mortalities. There are currently no open 
trapping seasons for wolverines in USFS Region 1. Mining was not identified as an activity likely to 
threaten the wolverine in the proposed listing (USFWS 2013a). 

As discussed in Section 3.13, Threatened and Endangered Species, deep, persistent, and reliable spring 
snow cover (April 15 to May 14) is the best overall predictor of wolverine occurrence in the contiguous 
United States; therefore, the analysis of impacts on the wolverine focused on impacts from the Rock 
Creek Project on areas with persistent snow (KNF 2016a). The likelihood of a wolverine occurring 
outside of areas that have persistent spring snow is low because wolverines appear to select these areas 
even during the summer. Copeland et al. (2010) found that 95% of summer locations and 86% of winter 
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locations fell within areas with persistent spring snow. Therefore, there is a low likelihood that a 
wolverine would wander near the mine-related activities in areas outside of persistent spring snow. 

Alternative V would impact 1.7 acres of high-quality wolverine habitat and 23 acres of low-quality 
habitat (KNF 2016a). The high-quality habitat impacts would occur at the evaluation adit portal, while 
low-quality habitat impacts would occur at both the adit portal and mill site. There are 89,900 acres of 
high-quality habitat and 465,587 acres of low-quality habitat on the KNF. Thus, Alternative V would 
affect a very small proportion of wolverine habitat available on the KNF (0.0019% of high-quality habitat 
and 0.0049% of low-quality habitat). Alternative V would affect about 0.017% of the contiguous block of 
wolverine habitat in the Cabinet Mountains and about 0.088% of areas with persistent snow in one female 
home range. Alternative V includes construction of a potential ventilation adit within high-quality habitat 
in the CMW. If constructed, the ventilation adit would be on a cliff in an area with very steep slope that 
does not provide potential habitat for wolverines. Alternative V would have fewer impacts on high-quality 
and low-quality wolverine habitat than the other action alternatives. 

Alternative V would impact 9.6 acres of primary habitat and 9.7 acres of female dispersal habitat, as 
mapped by Inman et al. (2013), at the evaluation adit and 438 acres of male dispersal habitat, primarily at 
the paste tailings facility. No maternal habitat would be affected as mapped by Inman et al. (2013). There 
are 382,412 acres of primary habitat, more than 1.9 million acres of female dispersal habitat, and more 
than 3 million acres of male dispersal habitat on the KNF, so these impacts would not be substantial at the 
forestwide scale. The increased disturbance at the mill site and along NFS road #150 would not 
substantially affect wolverines because these areas are low-quality habitat for wolverines. Alternative V 
grizzly bear mitigation measures also would benefit wolverines by potentially protecting wolverine 
habitat from development and would compensate for the slight increases in impacts. Although individual 
wolverines may be impacted under Alternative V, the effects would not impact the population given the 
availability of high-quality habitat adjacent to the study area within the Cabinet Mountains, the mobility 
of the species, the large size of home ranges, and their apparent ability to coexist with human disturbance 
(USFWS 2013a). 

4.13.4 Alternative IV 

4.13.4.1 Bull Trout 
Potential water quantity and quality effects of Alternative IV on bull trout are similar to those described 
for Alternative V in this SEIS and are otherwise unchanged from effects described in the 2001 FEIS (page 
4-187). Compared with Alternative V, Alternative IV would result in additional disturbance to bull trout 
critical habitat in East Fork Rock Creek, where the mill site would impact 18 acres of RHCA in the Rock 
Creek drainage (including East Fork Rock Creek and West Fork Rock Creek) (Table 4-19). 

Alternative IV may also result in additional sediment delivery based on greater new and reconstructed 
road lengths than Alternative V, fewer road improvements that would reduce sediment delivery from NFS 
road #150, and ground disturbance from aboveground conveyance pipelines for adit water discharge and 
slurry and reclaimed water. 

Aboveground conveyance pipelines for Alternative IV also would pose a greater threat of leakage from 
vandalism and other factors. As described in Section 4.7.3.4, Surface Water Quality, Alternative V water 
treatment facilities would discharge higher quality treated water from discharge diffusers. As described in 
the 2001 FEIS, the potential for adverse environmental impacts on bull trout from a tailings facility 
failure would be greater under Alternatives II, III, and IV than Alternative V, which includes storage of 
tailings as paste instead of slurry. 
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4.13.4.2 Grizzly Bear 
Direct physical loss of grizzly bear habitat and mitigation measures under Alternative IV are unchanged 
from the 2001 FEIS and are described on pages 4-186 and 4-187 of the 2001 FEIS. The amount of habitat 
physically altered and total space influenced during the Construction and Operations Phases would be 
greater under Alternative IV than under Alternative V. 

Direct and indirect effects on grizzly bears from access management were analyzed on pages 4-179 
through 4-181 and pages 4-186 and 4-187 of the 2001 FEIS. Although baseline access management 
conditions have been updated as described above, effects under Alternative IV are unchanged from the 
2001 FEIS. Direct and indirect effects on grizzly bears would be greater under Alternative IV than under 
Alternative V. Alternative IV would have greater adverse effects on core habitat than Alternative V. 
Similarly, OMRD and TMRD would be greater under Alternative IV than Alternative V because 
Alternative V grizzly bear mitigation would involve more road closures. Alternative IV also includes 
fewer mitigation measures to protect grizzly bears than Alternative V. The adverse effects on grizzly bear 
and its habitat would not be fully mitigated under Alternative IV. 

4.13.4.3 Lynx 
Direct impacts on lynx under Alternative IV would be the same as Alternative V, except that direct loss of 
habitat at the evaluation adit would be about 2.3 acres less than Alternative V. The effects on lynx would 
be minor. 

Compliance with objectives, standards, and guidelines applicable to all management projects in lynx 
habitat under the NRLMD would be the same as for Alternative V. 

4.13.4.4 Wolverine 
Alternative IV would impact 3.5 acres of high-quality wolverine habitat and 25.5 acres of low-quality 
habitat (KNF 2016a). This represents 0.0038% of high-quality habitat and 0.0055% of low-quality 
wolverine habitat available on the KNF. Alternative IV would affect about 0.018% of wolverine habitat in 
the contiguous block in the Cabinet Mountains, and about 0.091% of areas with persistent snow in one 
female home range. The ventilation adit location would be the same as under Alternative V. Alternative IV 
would impact about twice as much high-quality habitat and slightly more low-quality habitat than 
Alternative V (KNF 2016a). 

Based on Inman et al. (2013) mapping, Alternative IV would impact 7.8 acres of primary and 9.2 acres of 
female dispersal habitat at the evaluation adit and 479 acres of male dispersal habitat, primarily at the 
paste tailings facility. No maternal habitat would be affected. As described for Alternative V, these 
impacts would not be substantial at the forestwide scale. Alternative IV could result in greater potential 
for mortality to wolverines than Alternative V because it does not include busing of mine employees. 

4.13.5 Alternative III 

4.13.5.1 Bull Trout 
Potential water quantity and quality effects of Alternative III on bull trout are similar to those described 
for Alternative IV in this SEIS and are otherwise unchanged from the effects described the 2001 FEIS 
(page 4-186). Mine facilities under Alternative III would impact a total of 55 acres of RHCA within the 
Rock Creek drainage, 25 acres more than Alternative IV (Table 4-19). Alternative III may result in 
additional sediment delivery, and subsequently more potential sediment-related impacts on bull trout 
habitat, based on greater road use to a mill site located further up the drainage, fewer road improvements 
that would reduce sediment delivery, and ground disturbance from additional power lines. Longer 
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pipelines for conveying slurry and reclaimed water and excess mine adit water would be necessary based 
on the mill site location for this alternative. 

4.13.5.2 Grizzly Bear 
Direct physical loss of grizzly bear habitat and mitigation measures under Alternative III are unchanged 
from the 2001 FEIS and are described on pages 4-185 and 4-186 of the 2001 FEIS. The amount of habitat 
physically altered and total space influenced during the Construction and Operations Phases would be 
greater under Alternative III than under Alternatives IV and V. 

Direct and indirect effects on grizzly bears from access management were analyzed on pages 4-179 
through 4-181 and pages 4-185 and 4-186 of the 2001 FEIS. Although baseline access management 
conditions have been updated as described above, effects under Alternative III are unchanged from the 
2001 FEIS. Direct and indirect effects on grizzly bears from access management would be greater under 
Alternative III than under Alternative V. Alternative III would have greater adverse effects on core habitat 
than Alternative V. Similarly, OMRD and TMRD would be greater under Alternative III than Alternative 
V because Alternative V would involve more road closures for mitigation. Alternative III also includes 
fewer mitigation measures to protect grizzly bears than Alternative V. The adverse effects on grizzly bear 
and its habitat would not be fully mitigated under Alternative III. 

4.13.5.3 Lynx 
Direct impacts on lynx under Alternative III would be the same as impacts under Alternative IV. Indirect 
impacts could potentially be greater than under Alternatives IV and V because the mill site would be at a 
higher elevation and would be just outside mapped lynx habitat. Effects on lynx would be minor and 
Alternative III would not likely adversely impact lynx or its habitat. 

Compliance with objectives, standards, and guidelines applicable to all management projects in lynx 
habitat under the NRLMD would be the same as for Alternatives IV and V. 

4.13.5.4 Wolverine 
Alternative III would impact 3.5 acres of high-quality wolverine habitat and 74.6 acres of low-quality 
habitat as mapped by Copeland et al. (2010). This represents 0.0038% of high-quality habitat and 0.016% 
of low-quality wolverine habitat available on the KNF. Alternative III would affect about 0.052% of 
wolverine habitat in the contiguous block in the Cabinet Mountains, and about 0.27% of areas with 
persistent snow in one female home range. Impacts on high-quality habitat would be the same as under 
Alternative IV, and impacts on low-quality habitat would be more than under Alternatives IV and V (KNF 
2016a). The ventilation adit location would be the same as under Alternatives V and IV. 

Alternative III would impact 7.8 acres of primary and 79.6 acres of female dispersal habitat at the 
evaluation adit and 512 acres of male dispersal habitat, primarily at the paste tailings facility. No maternal 
habitat would be affected. As described for Alternative V, these impacts would not be substantial at the 
forestwide scale. Impacts on female and male dispersal habitat would be more than under Alternatives IV 
and V. In addition, under Alternative III, the mill site would be at a higher elevation than under 
Alternatives V and IV and, thus, could potentially have slightly greater impacts on wolverines. 

4.13.6 Alternative II 

4.13.6.1 Bull Trout 
Potential water quantity and quality effects from Alternative II on bull trout are similar to those described 
for Alternative IV in this SEIS and have otherwise not changed from the 2001 FEIS (page 4-176). Mine 
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facilities under Alternative II would impact a total of 66 acres of RHCA within the Rock Creek drainage, 
10 acres more than Alternative III (Table 4-19 in Section 4.11, Aquatic Life and Fisheries). 

4.13.6.2 Grizzly Bear 
Direct physical loss of grizzly bear habitat and mitigation measures under Alternative II are unchanged 
from the 2001 FEIS and are described on pages 4-178 through 4-182 of the 2001 FEIS. The amount of 
habitat physically altered and total space influenced during the Construction and Operations Phases would 
be greater under Alternative II than under Alternatives III, IV, and V. 

Direct and indirect effects on grizzly bears from access management were analyzed on pages 4-178 
through 4-182 of the 2001 FEIS. Although baseline access management conditions have been updated as 
described above, effects under Alternative II are unchanged from the 2001 FEIS. Direct and indirect 
effects on grizzly bears from access management would be greater under Alternative II than under the 
other action alternatives. Alternative II would have greater adverse effects on core habitat than Alternative 
V. Similarly, OMRD and TMRD would be greater under Alternative II than Alternative V because 
Alternative V would involve more road closures for mitigation. Alternative II also includes fewer 
mitigation measures to protect grizzly bears than Alternative V. The adverse effects on grizzly bear and its 
habitat would not be fully mitigated under Alternative II. 

4.13.6.3 Lynx 
As described on pages 4-183 and 4-184 of the 2001 FEIS, Alternative II would have the most impacts on 
lynx of any of the action alternatives because it has the most activity in the higher elevations preferred by 
lynx. The main difference in impacts on lynx from Alternative II and the other action alternatives is that 
Alternative II has a different location for the ventilation adit within the CMW. The ventilation adit in the 
other action alternatives is on a steep cliff face, in an area that is less likely to provide lynx habitat, 
whereas in Alternative II, the ventilation adit is in flatter terrain that would be more likely to be used by 
lynx. Overall, Alternative II effects on lynx would be minor. Compliance with objectives, standards, and 
guidelines applicable to all management projects in lynx habitat under the NRLMD would be the same as 
for Alternatives III, IV, and V. 

4.13.6.4 Wolverine 
Alternative II would impact 3.5 acres of high-quality wolverine habitat and 79.1 acres of low-quality 
habitat (KNF 2016a). This represents 0.0038% of high-quality habitat and 0.017% of low-quality 
wolverine habitat available on the KNF. Alternative II would affect about 0.055% of wolverine habitat in 
the contiguous block in the Cabinet Mountains, and about 0.28% of areas with persistent snow in one 
female home range. Alternative II has a different location for the ventilation adit within the CMW than 
Alternatives III, IV, and V, in an area with about 57% slope. The ventilation adit in the other action 
alternatives is on a steep cliff face, in an area that is less likely to provide wolverine habitat, whereas in 
Alternative II, the ventilation adit is in less steep terrain that would be more likely to be used by 
wolverines. Impacts on high-quality habitat would be the same as Alternative IV, with the exception of a 
slight increase at the ventilation adit. Impacts on low-quality habitat would be the most of any of the 
action alternatives (KNF 2016a). 

Alternative II would impact 7.8 acres of primary and 89.8 acres of female dispersal habitat at the 
evaluation adit and 514 acres of male dispersal habitat, primarily at the paste tailings facility. No maternal 
habitat would be affected. As described for Alternative V, these impacts would not be substantial at the 
forestwide scale. Impacts on female and male dispersal habitat would be more than under the other action 
alternatives. 
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4.13.7 Alternative I 

4.13.7.1 Bull Trout 
Effects on bull trout under Alternative I are described on page 4-176 of the 2001 FEIS and are unchanged 
since the 2001 FEIS. Alternative I would have no adverse effect on bull trout or its habitat. 

4.13.7.2 Grizzly Bear 
Alternative I would not result in direct physical loss of grizzly bear habitat. Core habitat, OMRD, and 
TMRD would be the same as existing conditions. Alternative I would not likely adversely affect grizzly 
bears or their habitat; however, under Alternative I, the extensive mitigation measures proposed for the 
Rock Creek Project Alternative V would not be implemented. The mitigation measures under Alternative 
V would result in improved conditions for grizzly bears compared with existing conditions and are 
expected to help achieve the standards outlined in the Access Amendment. 

4.13.7.3 Lynx 
Effects on lynx under Alternative I are described on page 4-176 of the 2001 FEIS and are unchanged 
since the 2001 FEIS. Alternative I would have no adverse effect on the lynx or its habitat. 

4.13.7.4 Wolverine 
Alternative I would not result in direct physical loss of wolverine habitat. The area with persistent spring 
snow cover would be the same as existing conditions. Alternative I would not adversely affect wolverines 
or their habitat. 

4.13.8 Effectiveness of Agencies’ Proposed Mitigation 
In Alternative V, RCR would implement mitigation plans for T&E species as described in Section 
2.3.1.16, Monitoring and Mitigation Plans. Appendix K describes the Alternative V monitoring plan for 
T&E species. 

4.13.8.1 Bull Trout 
In the 2007 BO Supplement (Appendix E), the USFWS requires compliance with seven Terms and 
Conditions for exemption from the take prohibitions of ESA Section 9. These Terms and Conditions are 
considered appropriate to minimize impacts of incidental take of bull trout. Terms and Conditions 1c, 2, 3, 
4, and 5 of the 2007 BO Supplement have already been implemented or would be implemented prior to 
surface disturbances that are not related to the evaluation adit stage of the Rock Creek Project. 

Term and Condition 1c of the 2007 BO Supplement (Appendix E), requires RCR to conduct a watershed 
assessment to better define bull trout populations and better define habitat conditions. In 1997, Watershed 
Consulting prepared a report, 1996 Field Data Summary Report for Rock Creek Near Noxon, Montana, 
that addressed aquatic habitat issues raised during the environmental review for the proposed Rock Creek 
Mine pursuant to the ESA, NEPA, NFMA, and MEPA. The Watershed Consulting (1997) report 
addressed streamflows, substrate composition, sediment sources, LWD, fish populations and distribution, 
and potential bull trout spawning habitat. In 2012, Salmon Environmental Services prepared a report, 
Rock Creek Fisheries and Aquatic Habitat Assessment Supplement, that incorporates data collected in the 
Rock Creek drainage since 1997 and provides information that addresses changes in management and 
legal direction implemented since 1997. The Watershed Consulting (1997) and Salmon Environmental 
Services (2012) reports meet the intent of INFS watershed analysis direction. To evaluate pre- and post-
project riparian conditions, RCR would, in consultation with the Rock Creek Watershed Council, the 
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Forest Service, and the USFWS, update the watershed assessment with any new data collected prior to the 
initiation of Phase II Construction and update mitigation and monitoring plans, if appropriate. 

The KNF would require RCR to implement the following Terms and Conditions of the 2007 BO 
Supplement (Appendix E), as approved by the USFWS, prior to surface disturbances that are not related 
to the evaluation adit stage of the Rock Creek Project: 

2. Complete and submit an evaluation of locations for the wastewater diffuser in the Clark Fork 
River. The evaluation would be completed in consultation with the Forest Service, DEQ, and 
USFWS and focus on recommendations to minimize potential effects on migrating or resident 
bull trout using the Clark Fork River habitats adjacent to the mouth of Rock Creek and the spring 
area immediately upstream. 

3. Submit a metal monitoring plan for bull trout habitat. The monitoring plan would include 
monitoring of metals concentrations in water, sediment, and fish tissues. Monitoring would start 
prior to mine development to establish baseline conditions and continue during operations and 
post-operations as determined necessary by the Forest Service and USFWS. 

4. Submit a groundwater monitoring plan to the Forest Service and USFWS for monitoring of 
groundwater effects as they relate to bull trout habitat requirements. Monitoring would start prior 
to mine development to assess the baseline conditions, and continue during operations and post-
operations as determined necessary by the Forest Service and USFWS. 

5. Submit an assessment of accident risk related to haul routes for mine vehicles. The assessment 
would identify areas that pose the greatest risk to bull trout and make recommendations for 
additional measures and responses to minimize risk. 

Alternative V also includes measures to mitigate mine impacts on surface water quantity and quality that 
would indirectly mitigate impacts on bull trout. Table 4-14 and Table 4-15 in Section 4.7.8, Water 
Quantity and Quality - Cumulative Impacts describe mitigation measures to reduce impacts on surface 
water resources in the CMW, reduce impacts on stream baseflows, minimize sediment delivery to 
streams, and reduce or minimize detrimental effects on surface water quality. Appendix N and Section 
2.3.1.16, Monitoring and Mitigation Plans describe the sediment mitigation plan, potential mitigation 
measures, and sediment yield modeling that predicts the proposed action and mitigation measures will 
improve habitat conditions within the watershed. Sediment mitigations would be consistent with the 2015 
KFP components pertaining to sediment, erosion, and aquatic and riparian habitat. Sediment and runoff 
from all disturbed areas would be minimized using BMPs developed in accordance with the Forest 
Service’s National Best Management Practices for Water Quality Management on NFS lands (USFS 
2012a). Section 4.6.2, Geotechnical Engineering - Alternative V describes the proposed mine paste 
tailings facility that would greatly reduce the risk of surface water quality impacts from a failure 
compared with other tailings disposal options. If any additional measures could be incorporated to 
minimize the risk of catastrophic paste pile or facility failures, the KNF and DEQ, in coordination with 
the USFWS, would determine the timeline and mechanism for implementation of those identified 
measures. 

4.13.8.2 Grizzly Bear, Canada Lynx, and Wolverine 
In the 2006 BO (Appendix E), the USFWS requires implementation of the mitigation plan as described in 
the Terrestrial Threatened and Endangered Species Mitigation Plan (Appendix B of the 2006 BO) and 
compliance with two Terms and Conditions for exemption from the take prohibitions of ESA Section 9. 
Collectively, mitigation measures would be expected to prevent the loss of more than one grizzly bear 
over the 30-year life of the mine, thus more than offsetting the expected loss of one grizzly bear from the 
Rock Creek Project (USFWS 2006). The USFWS concluded that the extensive mitigation measures 
supported a finding that the proposed mine is not likely to jeopardize the grizzly bear because 
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“collectively, the measures would reduce, remove or more than offset the potential adverse effects of the 
proposed action” (USFWS 2006). In addition, the USFWS concluded the mitigation plan was so robust 
that it “would in fact improve conditions over the long term over the existing conditions, ultimately 
promoting the recovery of the [local] grizzly bear population” (USFWS 2006). 

If monitoring described in Appendix B of the 2006 BO and summarized in Appendix K of this SEIS 
indicated mitigation measures were not effective, as determined by the Oversight Committee, contingency 
mitigation would be implemented. The Oversight Committee would develop and recommend adaptive 
management measures KNF could implement to remedy the situation and accommodate the conservation 
needs of grizzly bears in the study area. The USFWS, in its advisory capacity on the Oversight 
Committee, would advise KNF on whether additional consultation may be required to assess new 
information or changes in the mitigation plan resulting from adaptive management. 

Although mitigation measures for terrestrial T&E species focus primarily on mitigating impacts on 
grizzly bears, these mitigation measures also would benefit Canada lynx and wolverine. Land acquisition 
and other mitigation measures for grizzly bears would effectively mitigate habitat loss for lynx and 
wolverine because although securing private land would not create any additional habitat, habitat 
acquisition would secure the sites from habitat alteration as a result of regional increases in human 
development unrelated to the Rock Creek Project. Funding for FWP law enforcement personnel to protect 
grizzly bears and developing and implementing informational and educational programs for the public 
about grizzlies would partially mitigate for impacts on this species. Adding personnel and implementing 
programs would reduce the potential for poaching and harassment of grizzly bear, lynx, and wolverine, 
but would not eliminate all impacts. 

4.13.9 Cumulative Impacts 

4.13.9.1 General 
Section 2.5, Part IV: Description of Past, Present, and Reasonably Foreseeable Actions updates past, 
current, and reasonably foreseeable actions that may contribute to cumulative impacts, including new 
mining activities, KNF land management activities, activities on private land, and other government 
agency activities. This section describes cumulative impacts of the Rock Creek alternatives on T&E 
species where information has been updated since the 2001 FEIS was issued. 

4.13.9.2 Bull Trout 
The 2007 BO Supplement (Appendix E) updated the analysis of cumulative effects in the 2001 FEIS. The 
analysis of groundwater and surface water effects on bull trout habitat and clarification of sediment 
mitigation planning described in this SEIS provides additional information relevant to the status of, and 
potential cumulative impacts on, bull trout in the study area. Analysis of cumulative impacts relating to 
habitat conditions (critical habitat), illegal harvest, introduced species, temperature, residential and 
commercial development, road construction, angling and poaching pressure, timber harvest, and mining 
activities described in the 2001 FEIS and 2007 BO Supplement remain applicable to the proposed Rock 
Creek Project. 

Since completion of the 2001 FEIS, bull trout recovery efforts that are part of Avista’s Clark Fork 
Settlement Agreement for long-term FERC relicensing have made significant progress documenting the 
ongoing status of bull trout populations, partially restoring historical migratory connections, restoring 
stream habitats, and protecting watershed resources. 
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4.13.9.2.1 Streamflow 
Stream intermittency in reaches of mainstem Rock Creek currently impedes movement of fluvial and 
adfluvial bull trout in the drainage (Section 3.11.2, Rock Creek Watershed and Section 3.11.4, East Fork 
Bull River), although Rock Creek (particularly reaches of East and West Fork Rock Creek) supports a 
stable population of resident bull trout. Additional predicted reductions in baseflow resulting from both 
the Rock Creek and Montanore Projects may exacerbate the existing stream intermittency, resulting in 
reaches that are impassable by migratory bull trout for longer periods. The effects of potentially 
lengthened periods of stream intermittency in sections of Rock Creek on resident bull trout are less clear. 
Possible baseflow reductions may restrict patterns of movement within segments of Rock Creek that are 
important to resident bull trout, although intermittency in lower reaches may be important in excluding 
nonnative trout from East Fork Rock Creek and West Fork Rock Creek. The ongoing fish transport efforts 
in Rock Creek by Avista may offset any additional barriers to fish passage potentially resulting from the 
Rock Creek and Montanore Projects, but it is unclear to what degree the effects may be mitigated. Bull 
trout passage in the Bull River and East Fork Bull River is not anticipated to be affected by the two mines 
based on higher baseflows and lack of stream intermittency/migration barriers in the lower and mid-
watershed reaches of these drainages. 

Possible baseflow reductions resulting from the Rock Creek and Montanore Projects would result in 
potential loss of bull trout habitat. Cumulative changes in baseflow from the Rock Creek and Montanore 
projects are described in detail in Section 4.7.8.1, Groundwater Quantity. Predicted cumulative baseflow 
changes did not take mitigation into account; implementation of proposed mitigation measures shown in 
Table 4-14 may reduce model-predicted baseflow changes. It is difficult to determine with certainty if the 
action alternatives would present a risk to bull trout due to the lack of data that would allow prediction of 
changes to streamflow on a reach level and a better understanding of the relationship between streamflow 
and habitat in the study area. 

Bull trout mitigation actions proposed for the Montanore Project were selected to identify and address 
factors that are likely limiting bull trout populations within the study area under existing conditions. They 
include creating genetic reserves through bull trout transplanting, securing genetic reserves through 
habitat restoration, and eradicating nonnative fish species. Creating and securing genetic reserves would 
mitigate for potential impacts on bull trout populations by effectively reducing the risk of loss of genetic 
diversity from project impacts or natural events. A nonnative salmonid repression program has been 
initiated by Avista in the East Fork Bull River and a shift toward more native species has been 
documented (Horn and Tholl 2011). Similar beneficial effects would be projected under the Montanore 
Project mitigation plan from removal of nonnative fish species that currently pose a risk to bull trout 
populations through hybridization or increased competition. As discussed in Section 4.7, Water Quantity 
and Quality, private timber harvest and development of private lands in the study area that resulted in 
land clearing could increase peak flows in study area streams, but the potential volume peak flow 
increases in Rock Creek or other study area streams cannot be quantified and would depend on when 
timber harvesting occurred and site-specific information that is currently unknown. Development of 
private lands within the study area that resulted in land clearing may also increase peak flows in study 
area streams. However, changes in peakflow would not substantially affect aquatic life as baseflow 
conditions are the limiting factor in these aquatic systems. Streambank stabilization that might occur on 
private lands could affect streamflow by altering stream channels. However, changes from these 
stabilization efforts would likely be minimal, and thereby not substantially affect aquatic life. 

Reasonably foreseeable future actions that would not affect bull trout habitat in the study area include the 
following: 

• Libby Creek Ventures drilling plan, which would disturb about 1 acre adjacent to the Upper 
Libby Creek Road 
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• Wayup Mine and Fourth of July Road Access, which would involve reconstruction of roads in 
the upper West Fisher Creek drainage 

• Miller-West Fisher Vegetation Management Project, which would involve timber harvest and 
other vegetation treatments in the Miller and West Fisher Creek drainages 

• Forestwide herbicide weed control, which would treat noxious weeds in the KNF 
 

4.13.9.2.2 Water Quality 
As described in Section 4.7.8.4, Cumulative Impacts - Surface Water Quality, there is a possibility that 
cumulative baseflow reductions resulting from the Rock Creek Project and Montanore Project would 
result in subtle changes to surface water quality. Any changes in water quality due to the cumulative 
baseflow reductions would likely result in negligible effects on aquatic life and fisheries. 

Private timber harvest and continued development of private lands in the study area may increase 
sediment transport to study area streams. Streambank stabilization projects may temporarily increase 
sediment transport to streams, but when completed, would reduce sediment transport to streams. The 
potential sediment increases in Rock Creek or other study area streams cannot be quantified because the 
effects depend on when timber was harvested and site-specific information that is currently unknown. 
Implementation of Alternative V sediment mitigation would reduce sediment transport in the Rock Creek 
drainage and would help mitigate any increase in the drainage from other activities. 

Reasonably foreseeable future actions that would not affect water quality in bull trout habitat in the study 
area include the following: 

• Libby Creek Ventures drilling plan, which would disturb about 1 acre adjacent to the Upper 
Libby Creek Road, would not affect baseflows in study area streams or sediment transport in 
the Rock Creek drainage. 

• Miller-West Fisher Vegetation Management Project, which would involve timber harvest and 
other vegetation treatments in the Miller and West Fisher Creek drainages, would not affect 
baseflows in study area streams or sediment transport in the Rock Creek drainage. 

• Wayup Mine and Fourth of July Road Access, which would involve reconstruction of roads in 
the upper West Fisher Creek drainage, would not affect baseflows in study area streams or 
sediment transport in the Rock Creek drainage. 

• Herbicide application associated with forestwide herbicide weed control projects would 
“present a low risk, if any, of herbicides threatening the health of aquatic ecosystems, animal 
species, or the general public” (USFS 2007b). Therefore, effects on study area stream water 
quality would be negligible. 

4.13.9.3 Grizzly Bear 
Cumulative effects on grizzly bears are described on pages 4-192 through 4-194 of the 2001 FEIS. 
Changed access management conditions for the grizzly bear since the 2001 FEIS was issued are described 
above in Section 3.13.3, Grizzly Bear. Past, present, and reasonably foreseeable actions potentially 
affecting grizzly bears include the Miller West Fisher Vegetation Management Project, the Montanore 
Project, and other activities as described in Section 2.5, Part IV: Description of Past, Present, and 
Reasonably Foreseeable Actions. 

The cumulative effects analysis for grizzly bear was updated for percent core habitat, OMRD, and TMRD 
under Alternative I (no action) and Alternative V. As described above, direct effects of the Rock Creek 
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Project would occur within BMUs 4, 5, and 6. For the updated cumulative effects analysis, values for core 
habitat, OMRD, and TMRD were calculated for the following scenarios for BMUs 4, 5, and 6: 

1. Montanore construction phase with other past, present, and reasonably foreseeable activities, 
without the Rock Creek Project (Alternative I). 

2. Montanore operations phase with other past, present, and reasonably foreseeable activities, 
without the Rock Creek Project (Alternative I). 

3. Montanore post-reclamation with other past, present, and reasonably foreseeable activities, 
without the Rock Creek Project (Alternative I). 

4. Montanore construction phase with other past, present, and reasonably foreseeable activities, with 
the Rock Creek Project (Alternative V). 

5. Montanore operations phase with other past, present, and reasonably foreseeable activities, with 
the Rock Creek Project (Alternative V). 

6. Montanore post-reclamation, with other past, present, and reasonably foreseeable activities, with 
the Rock Creek Project (Alternative V). 

 
For the Montanore Project, Alternative 3D-R was used for the cumulative impact scenarios. For BMU 6, 
cumulative effects of the Miller West Fisher Project Phases 1 and 2 also were considered. Effects also are 
shown for other reasonably foreseeable actions. The expected timeline for timber harvest projects is 
approximately 5 years. Because the exact time of occurrence of future projects is not known, future 
activities were assumed to potentially occur during the construction or operations phase of the Montanore 
Project. The Miller West Fisher Project, Phases 1 and 2, also were assumed to potentially occur with 
either the construction or operations phase of the Montanore Project. The updated cumulative effects 
analysis is presented in Table 4-23, Table 4-24, and Table 4-25. 

Table 4-23. Cumulative Effects of the No Action Alternative and Alternative V on Percent Core by 
BMU. 

BMU Existing 
Conditions1 

No Action Alternative1 Rock Creek Alternative V with All Cumulative Activities2 
With 

Montanore Alt 
3D-R 

Construction 
Phase 

With 
Montanore Alt 

3D-R 
Operations 

Phase 

Post-
reclama-

tion3 

With Montanore 
Alt 

3D-R 
Construction 

Phase 

With 
Montanore Alt 

3D-R 
Operations 

Phase 

Post-reclamation3 

4 62 62 62 62 62 62 62 
5 58 64 64 65 66 66 65 
6 54 54/544 54/544 56 54/554 54/554 56 

Source: KNF moving windows model results for the 2009 bear year monitoring report, as modified with data for BMUs 5 and 6 available as of 
August 2012. Data for BMUs 5 and 6 were updated for this analysis so that roads temporarily opened for harvest activity, road repair, or other 
temporary activities were assigned their long-term access status to more accurately reflect baseline conditions. 
1Effects shown are for other reasonably foreseeable actions only. 
2The effects in this table do not reflect potential improved conditions from required land acquisitions associated with mitigation for Alternative V 
or reasonably foreseeable actions. 
3Post-reclamation period anticipated to occur approximately 35 years after start of project. 
4Displays the Miller West Fisher Project Phase 1 / Phase 2 effects in addition to the other cumulative activities being considered within the BMU. 
 
Past, present, and reasonably foreseeable activities would affect percent core habitat in the study area. In 
BMU 4, core habitat would change less than 1% under each of the cumulative impact scenarios. In BMU 
5, core habitat would increase by 6 to 8%, depending on the scenario. In BMU 6, core habitat would 
increase by 0 to 2%, depending on the scenario. The Rock Creek Project, when combined with other past, 
present, and reasonably foreseeable actions, would increase core grizzly bear habitat and thus would not 
result in adverse cumulative impacts. The Rock Creek Project would be in compliance with Access 
Amendment standards for grizzly bear core habitat in BMUs 4, 5, and 6 because percent core habitat 
would remain the same or would increase. 
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Table 4-24. Cumulative Effects of the No Action Alternative and Alternative V on Percent OMRD 
by BMU. 

BMU Existing 
Conditions 

No Action Alternative1 Rock Creek Alternative V with All Cumulative Activities2 

With 
Montanore Alt 

3D-R 
Construction 

Phase 

With 
Montanore Alt 

3D-R 
Operations 

Phase 

Post-
reclama-

tion3 

With Montanore 
Alt 

3D-R 
Construction 

Phase 

With 
Montanore Alt 

3D-R 
Operations 

Phase 

Post-reclamation3 

4 37 37 37 37 36 36 36 
5 28 28 28 27 27 27 27 
6 29 36/364 36/364 27 36/364 36/364 27 

Source: KNF moving windows model results for the 2009 bear year monitoring report, as modified with data for BMUs 5 and 6 available as of 
August 2012. Data for BMUs 5 and 6 were updated for this analysis so that roads temporarily opened for harvest activity, road repair, or other 
temporary activities were assigned their long-term access status to more accurately reflect baseline conditions. 
1Effects shown are for other reasonably foreseeable actions only. 
2The effects in this table do not reflect potential improved conditions from required land acquisitions associated with mitigation for Alternative V 
or reasonably foreseeable actions. 
3Post-reclamation period anticipated to occur approximately 35 years after start of project. 
4Displays the Miller West Fisher Project Phase 1 / Phase 2 effects in addition to the other cumulative activities being considered within the BMU. 
 
Past, present, and reasonably foreseeable activities would affect OMRD in the study area. In BMUs 4 and 
5, OMRD would decrease by 1% when the Rock Creek Project is considered in combination with past, 
present, and reasonably foreseeable actions. In BMU 6, OMRD would increase by up to 7%, during the 
Montanore and Miller West Fisher Projects, but would be 2% less than existing conditions following 
reclamation. None of the increase in OMRD in BMU 6 would be attributable to Alternative V. Although 
other actions would increase OMRD in BMU 6, Alternative V would decrease OMRD in BMUs 4 and 5. 
Alternative V would be in compliance with Access Amendment standards because it would not increase 
OMRD in BMUs 4, 5, and 6. 

Table 4-25. Cumulative Effects of the No Action Alternative and Alternative V on Percent TMRD 
by BMU. 

BMU Existing 
Conditions 

No Action Alternative Rock Creek Alternative V with All Cumulative Activities1 

With 
Montanore Alt 

3D-R 
Construction 

Phase 

With 
Montanore Alt 

3D-R 
Operations 

Phase 

Post-
reclama-

tion2 

With Montanore 
Alt 

3D-R 
Construction 

Phase 

All Actions 
Considered 

with Montanore 
Alt 3D-R 

Operations 
Phase 

Post-reclamation2 

4 29 29 29 29 29 29 29 
5 23 20 20 18 20 19 18 
6 33 35/353 34/353 33 35/353 34/353 32 

Source: KNF moving windows model results for the 2009 bear year monitoring report, as modified with data for BMUs 5 and 6 available as of 
August 2012. Data for BMUs 5 and 6 were updated for this analysis so that roads temporarily opened for harvest activity, road repair, or other 
temporary activities were assigned their long-term access status to more accurately reflect baseline conditions. 
1The effects in this table do not reflect potential improved conditions from required land acquisitions associated with mitigation for Alternative V 
or reasonably foreseeable actions. 
2Post-reclamation period anticipated to occur approximately 35 years after start of project. 
3Displays the Miller West Fisher Project Phase 1 / Phase 2 effects in addition to the other cumulative activities being considered within the BMU. 
 
Past, present, and reasonably foreseeable activities would affect TMRD in the study area. In BMU 4, 
TMRD would be unchanged when the Rock Creek Project is considered in combination with past, 
present, and reasonably foreseeable actions. In BMU 5, TMRD would decrease by 3 to 5%, depending on 
the cumulative impact scenario. In BMU 6, changes in TMRD would range from an increase of 1 to 2% 
to a decrease of 1%, during the Montanore and Miller West Fisher Projects, and would be 1% less than 
existing conditions following reclamation. None of the increase in TMRD in BMU 6 would be 
attributable to the Rock Creek Project. Although other actions would increase TMRD in BMU 6, the Rock 
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Creek Project would decrease in TMRD in BMU 5. The Rock Creek Project would be in compliance with 
Access Amendment standards because it would not increase TMRD in BMUs 4, 5, and 6. 

Cumulative effects under Alternatives II, III, and IV are described in the 2001 FEIS on pages 4-192 
through 4-194. The cumulative effects analysis for these alternatives was not updated for changed access 
management conditions for the grizzly bear since the 2001 FEIS. Direct and indirect impacts on grizzly 
bear habitat would be greater under Alternatives II, III, and IV than under Alternative V. In addition, 
Alternatives II, III, and IV would not include as many mitigation measures as Alternative V. For these 
reasons, Alternatives II, III, and IV would have a greater contribution to cumulative impacts than 
Alternative V. 

BMUs 2, 7, 8, and 22 would not be affected by the Rock Creek Project. Cumulative effects of past, 
present, and other reasonably foreseeable activities in these BMUs are presented in Table 4-26. The 
effects in this table do not reflect potential improved conditions that could result from required land 
acquisitions associated with mitigation for Rock Creek Alternative V. The Kootenai and Lolo NF will 
meet all Access Amendment standards within the specified compliance time frame for all BMUs. 

Table 4-26. Effects of Past, Present, and Reasonably Foreseeable Activities in BMUs 2, 7, 8, and 22. 

Habitat Component Existing 
Conditions1 During Activities2 Post Reclamation2 

BMU 2 
 Percent Core 
 Percent OMRD 
 Percent TMRD  

 
76 
20 
16 

 
77 
19 
13 

 
77 
19 
13 

BMU 7 
 Percent Core 
 Percent OMRD 
 Percent TMRD  

 
62 
32 
23 

 
63 

25/263 
23 

 
63 
25 
23 

BMU 8 
 Percent Core 
 Percent OMRD 
 Percent TMRD 

 
55 
33 
24 

 
55 
33 
22 

 
55 
33 
22 

BMU 22 
 Percent Core 
 Percent OMRD 
 Percent TMRD  

 
51 
38 
37 

 
51 
38 
34 

 
54 
38 
34 

1Some BMU habitat components for existing conditions were updated to account for roads temporarily opened for harvest activity (on private or 
NFS lands) or for road repair etc.; the access status of roads were changed back to their previous access status to better reflect existing conditions. 
Reasonably foreseeable activities considered, data sources, and assumptions used in the cumulative effects analysis for this SEIS are available in 
the project files. 
2Displays the Miller West Fisher Project Phase 1/ Phase 2 effects in BMU 7 in addition to the other cumulative activities being considered in each 
BMU. 
Source: KNF moving windows model results for the 2009 bear year monitoring report, as modified with data for BMUs 5 and 6 available as of 
August 2012. Data for BMUs 5 and 6 were updated for this analysis so that roads temporarily opened for harvest activity, road repair, or other 
temporary activities were assigned their long-term access status to more accurately reflect baseline conditions. 

4.13.9.4 Lynx 
Lynx would benefit from actions that regulate access to their habitat or improve habitat for grizzly bears 
such as the Access Amendment, Grizzly Bear Management Plan for Western Montana, and DNRC HCP. 
However, lynx would be adversely affected by past, present, and reasonably foreseeable activities such as 
development on private lands. Lynx could be adversely affected by increased human activity and vehicle 
traffic associated with activities such as recreation, mining, and timber harvests. These impacts could 
result in cumulative impacts when added to the impacts of the action alternatives. Alternative V would 
have a relatively small contribution to cumulative effects because impacts under Alternative V would be 
minimal. 
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4.13.9.5 Wolverine 
Wolverines would benefit from actions that regulate access to their habitat or improve habitat for grizzly 
bears such as the Montana DNRC Habitat Conservation Plan. Individual wolverines could be affected by 
increased human activity and vehicle traffic associated with activities such as recreation, mining, timber 
harvests, prescribed burning, changes in road access, and development on nearby private lands; however, 
as described above, none of these activities are considered threats to wolverines at the population level. 
The USFWS proposed listing the wolverine as threatened and published a proposed 4(d) rule that listed 
several activities that are not considered significant threats to the species (USFWS 2013a). The proposed 
rule stated: “The available scientific and commercial information does not indicate that other potential 
stressors such as land management, recreation, infrastructure development, and transportation corridors 
pose a threat to the DPS [distinct population segment]” (USFWS 2013a). The action alternatives and the 
past, present, and reasonably foreseeable actions within the study area fall within this list of potential 
stressors. They each occur at a small scale compared with a wolverine home range, are found outside 
large expanses of suitable wolverine habitat found within places like wilderness areas, and have minimal 
impacts on the persistent snow areas that wolverines prefer. Proposed activities in combination with past, 
present, and reasonably foreseeable actions would not negatively impact the DPS. There would be no 
cumulative effects from the action alternatives that would change the effects determination to the 
wolverine. 

Wolverine habitat is projected to decrease in area and become more fragmented in the future as a result of 
climate changes that result in increasing temperatures, earlier spring snowmelt, and loss of deep, 
persistent, spring snowpack (USFWS 2013a); however, the Rock Creek Project would not measurably 
contribute to climate change. 

4.13.10 Regulatory Compliance 

4.13.10.1 Bull Trout 
With implementation of mitigation for bull trout described in Section 2.3.1.16, Monitoring and Mitigation 
Plans, Alternative V would contribute to species recovery and help make progress toward achieving the 
goal of maintaining or improving the distribution of native aquatic and riparian-dependent species and 
contribute to the recovery of threatened and endangered aquatic species (GOAL-AQS-01). Alternative V 
compliance with NFMA, including all other relevant components of the 2015 KFP, the Organic 
Administration Act, Forest Service Mineral Regulations, and the Wilderness Act, is discussed in Section 
4.11.9, Regulatory Compliance, in the Aquatic Life and Fisheries Section. 

4.13.10.1.1 Endangered Species Act 
All action alternatives may affect, and are likely to adversely affect, the bull trout and designated bull 
trout critical habitat. These effects were summarized in Section 4.13.3.1, Threatened and Endangered 
Species - Bull Trout. The KNF submitted a BA to the USFWS that describes the potential effect on T&E 
species that may be present in the area (USFS 1999). Implementation of any of the alternatives may 
affect, and is likely to adversely affect, threatened bull trout; and may affect, and is likely to adversely 
affect, designated bull trout critical habitat. After review of the BA and consultation, the USFWS issued a 
BO for the proposed Rock Creek Project in 2003. A new BO was issued in 2006 after the 2003 BO was 
remanded in a U.S. District Court decision. The 2006 BO was revised in 2007 to consider new 
information pertaining to the environmental baseline for grizzly bears and to update the 2006 BO with 
new bull trout information. 

In its 2007 BO Supplement, the USFWS indicated that the Rock Creek Project as proposed in the KNF’s 
Preferred Mine Alternative is anticipated to negatively impact designated critical habitat in Rock Creek, 
but is not likely to destroy or adversely modify bull trout critical habitat. The USFWS also concluded that 
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the Rock Creek Project is likely to “not jeopardize the continued existence of bull trout at the scale of the 
Lower Clark Fork Core Area, and by extension not likely to jeopardize at the Clark Fork River 
Management Unit and the larger scale of the Columbia River Interim Recovery Unit” (USFWS 2007a). 

The 2007 BO stated reinitiation of formal consultation by the KNF was required if: (1) the amount or 
extent of incidental take is exceeded; (2) new information reveals effects of the agency action that may 
affect listed species or critical habitat in a manner or to an extent not considered in this opinion; (3) the 
agency action is subsequently modified in a manner that causes an effect on the listed species or critical 
habitat not considered in this opinion; or (4) a new species is listed or critical habitat designated that may 
be affected by the action. In instances where the amount or extent of incidental take is exceeded, any 
operations causing such take must cease pending reinitiation. 

The 3D model would be refined and rerun after data from Phase I Evaluation were incorporated into the 
model. Following additional data collection and modeling, the predicted impacts on surface water 
resources in the study area, including simulation of mitigation measures, may change and may have 
greater certainty. The Water Resources Monitoring Plan in Appendix K includes long-term monitoring of 
stream flows and temperatures to detect mining-induced changes in bedrock groundwater discharges to 
streams. The 2006 BO and 2007 BO Supplement considered groundwater interception and its potential 
effect on stream temperatures as a potential adverse effect on bull trout and designated critical habitat. 
The KNF anticipates the updated model, when coupled with Phase I monitoring, will be sufficient to 
determine if a causal link between the Rock Creek Project and any effect on the bull trout or bull trout 
critical habitat is reasonably certain. 

In March 2017, the KNF submitted a Supplemental BA for bull trout and bull trout critical habitat to the 
USFWS (see Appendix R) summarizing information pertinent to bull trout or its critical habitat collected 
since the 2007 BO Supplement was issued. The KNF is undergoing formal Section 7 consultation with the 
USFWS. Alternative V would incorporate all Terms and Conditions from the USFWS’s forthcoming BO 
and incidental take statement for bull trout and designated critical habitat. 

4.13.10.2 Grizzly Bear 
The 2015 KFP retains the direction from the Access Amendment. Alternative V would comply with the 
2015 KFP because it would not decrease core habitat or increase OMRD and TMRD compared with 
existing conditions. Impacts on core habitat, OMRD, and TMRD would be greater under Alternatives II, 
III, and IV than under Alternative V. Alternatives II, III, and IV would not fully mitigate for impacts on 
grizzly bears and would not comply with the 2015 KFP. Alternative V would be consistent with 2015 KFP 
components pertaining to the grizzly bear. A detailed analysis of the consistency of Alternative V with all 
2015 KFP components is available in the project record. None of the new information available since the 
2001 FEIS was issued, such as updated baseline information for grizzly bear habitat, incorporation of 
standards and guidelines in the grizzly bear Access Amendment into the 2015 KFP, and modifications to 
Alternative V, affects the previous analysis of potential Rock Creek Project effects on grizzly bear. 

For grizzly bear, all the action alternatives may affect, and are likely to adversely affect, the bear. In the 
USFWS 2006 BO and 2007 BO Supplement (USFWS 2006, 2007a), the USFWS determined that the 
Rock Creek Project is not likely to jeopardize the continued existence of grizzly bear. 

4.13.10.3 Lynx 
Currently, lynx standards are established by the 2015 KFP, which incorporates the NRLMD. All action 
alternatives would comply with 2015 KFP direction on the lynx. A detailed analysis of the consistency of 
Alternative V with all 2015 KFP components is available in the project record. None of the new 
information available since the 2001 FEIS was issued, such as incorporation of standards and guidelines 



Chapter 4 Threatened and Endangered Species 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-183 

in the NRLMD into the 2015 KFP and modifications to Alternative V, affects the previous analysis of 
potential Rock Creek Project effects on lynx. 

All action alternatives may affect the lynx but are not likely to adversely affect Canada lynx. It was 
further determined there would be no effect on designated Canada lynx critical habitat as none was 
designated within the study area. In the 2006 BO transmittal letter (USFWS 2006), the USFWS concurred 
with the KNF’s determination that the Rock Creek Project would not likely adversely affect the lynx. 

4.13.10.4 Wolverine 
Human activity associated with the evaluation, construction, operation, closure, and post-closure phases 
of the mine and associated features would not result in impacts on wolverine populations. As described in 
Section 4.13.3.4, Wolverine, these activities are included in the activities the USFWS found would not 
impact wolverine populations (USFWS 2013a) and are covered under the Programmatic BA for USFS 
Region 1 (USFS 2014c). Mining was specifically mentioned as one of the activities not expected to 
impact wolverine populations (USFWS 2013a; USFS 2014c). 

The KNF completed a Summary Sheet For Wolverine Programmatic Assessment that will be maintained 
as part of the project record (KNF 2016b). The completed summary sheet documents that the KNF has 
determined the Rock Creek Project conforms to the Programmatic BA and will not jeopardize the 
continued existence of the DPS of the North American wolverine. 

 



Chapter 4 Socioeconomics 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-184 

4.14 Socioeconomics 
This section updates the employment and income effects in the Environmental Consequences section for 
socioeconomics in the 2001 FEIS. This section also includes Section 4.15.2, Effectiveness of Agencies’ 
Proposed Mitigation and Section 4.15.4, Regulatory Compliance, which were not previously presented in 
the 2001 FEIS. The remainder of the analysis in the 2001 FEIS (pages 4-194 through 4-240) is 
unchanged. Section 3.14, Socioeconomics of this SEIS describes the best available data for 
socioeconomics in the study area. The KNF determined that the data available and methods used are 
adequate to evaluate and disclose reasonably foreseeable significant adverse effects on socioeconomics in 
the study area and to enable the decision makers to make a reasoned choice among alternatives. The KNF 
did not identify any incomplete or unavailable socioeconomic information, as described in Section 
4.1.1.4, Incomplete and Unavailable Information. 

4.14.1 All Action Alternatives 

4.14.1.1 Employment and Income Effects 
The Forest Service produced an analysis of potential employment and labor income effects from the 
proposed Rock Creek Project during specific years within the three project phases (termed the Forest 
Service Effects Analysis in this section) for use in this SEIS (USFS 2013a). The Forest Service effects 
analysis estimates employment and labor income of the proposed Rock Creek Project during specific 
years within the three project phases: 

• Evaluation Phase (Phase I) at project Years 1 and 2 
• Construction Phase at project Years 3 through 5 
• Production Phase at project Years 6 through 28 

 
Rock Creek Project employment and income and the duration of the mine-life phases could vary from 
projections, depending upon construction progress and the resources applied by Revett toward full-scale 
operations. Mineral and input market conditions also could cause operations to be curtailed or shut down 
on short notice at any point during the projected mine life. 

Employment and income impacts were estimated in the Forest Service Effects Analysis using input-
output analysis. Input-output analysis is a means of examining relationships within an economy between 
businesses, and between businesses and final consumers. Three types of economic impacts (effects) are 
identified in the analysis: direct, indirect, and induced. Direct effects are production changes associated 
with the immediate effects of changes in expenditure tied to evaluation adit construction, mine 
construction, and production. Indirect effects are production changes resulting from spending in all phases 
of operations in industries that supply products and services to construction and production. Induced 
effects are changes in economic activity resulting from households’ spending income earned directly or 
indirectly as a result of all phases of the proposed Rock Creek Project. The sum of indirect and induced 
effects are referred to as secondary effects, which is the term used in the remainder of this discussion. 

Direct employment and labor income effects were estimated using information provided by Revett and 
the 2001 FEIS. Indirect effects were estimated using nonlabor expenditure information provided by 
Revett and IMPLAN (MIG 2004). Induced effects were estimated using IMPLAN. Other specific 
information on the methodological approach and assumptions used in the analysis presented below can be 
found in the Forest Service Effects Analysis Report (USFS 2013a). Projected employment and labor 
income effects identified in the Forest Service effects analysis are presented below. 
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4.14.1.2 Evaluation Adit, Construction, and Production Employment and Income Effects 
The estimated total employment during Phase I of the proposed Rock Creek Project would be 131 jobs 
(Table 4-27). Of these, on average, about 59 of the direct jobs would be mine employees, 4 would be 
associated with wildlife mitigation work, and the rest would likely be contractors. The input-output model 
estimated that there would be about 47 secondary jobs associated with the estimated 84 direct jobs related 
to the evaluation adit. 

The estimated total annual employment during the Construction Phase would be 232 direct jobs per year 
and 426 total jobs per year (Table 4-27). Employment would be highest during the second year of the 
Construction Phase (Year 4 of the Rock Creek Project) when the majority of the construction work would 
likely occur. Direct mine employment during the Construction Phase would be about 73 employees 
annually, with an additional 4 jobs attributable to wildlife mitigation work. The remaining direct jobs 
would be associated with contracted construction work. Secondary employment would account for an 
estimated 194 jobs annually. 

For the Production Phase of the Rock Creek Project (Years 6 through 28), estimated annual direct 
employment would be 340 mine employees and 4 employees associated with wildlife mitigation work. 
The estimated secondary effects would contribute 299 jobs per year. The estimated total annual 
employment would be 643 jobs annually. Employment during the Production Phase would likely vary 
with the production rate over the mine life. 

Table 4-27. Average Annual Employment Estimates – Phase I, Phase II Construction, and Phase II 
Production. 

Category Phase I Phase II Construction Phase II Production 

Project Year 1-2 3-5 6-28 
Direct employment 84 232 344 
Indirect and induced employment 47 194 299 
Total employment 131 426 643 
Source: USFS 2013a. 

Table 4-28 shows the direct and secondary total labor income in 2011 dollars associated with Phase I, the 
Construction Phase, and the Production Phase of the Rock Creek Project. For Phase I, direct labor income 
would be about $8.6 million annually. Secondary labor income would be $1.2 million annually and total 
labor income would be $9.8 million annually. 

For the Construction Phase, direct labor income would be about $23.2 million per year and total labor 
income would be about $30.3 million annually. As with employment, contractors would earn the majority 
of the labor income in the second year of the Construction Phase (Year 4 of the Rock Creek Project). 
Secondary employment would contribute $7.1 million of the $30.3 million in labor income annually. On a 
per-job basis, direct labor income for the Construction Phase would be about $100,000 per year. Labor 
income for indirect and induced employment would be about $37,000 per job. 

The Production Phase would contribute about $29.2 million in direct labor income annually. Another $9.6 
million in labor income would be associated with the secondary employment effects. In total, mine 
employment and spending would contribute approximately $38.8 million annually to the local economy. 
On a per-job basis, direct labor income for the Production Phase would be about $85,000 per year. Annual 
labor income for indirect and induced employment would be about $32,000 per job. 
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Table 4-28. Average Annual Labor Income Estimates – Phase I, Construction, and Production. 
Category Phase I Construction Phase Production Phase 

Project Year 1-2 3-5 6-28 
Direct labor income $8.6 $23.2 $29.2 
Indirect and induced labor income $1.2 $7.1 $9.6 
Total labor income $9.8 $30.3 $38.8 
 

Income shown in 2011 Million $. Actual totals may differ from values shown due to rounding. 
Source: USFS 2013a. 

4.14.2 Effectiveness of Agencies’ Proposed Mitigation 
Implementation of the HRMIP (ASARCO 1997) would effectively mitigate for financial impacts on local 
governments from the proposed Rock Creek Project. 

4.14.3 Cumulative Effects 
Pages 4-236 through 4-240 of the 2001 FEIS discuss the cumulative effects for socioeconomics. Although 
commercial production for the Troy Mine recommenced in late 2004, discussion in the 2001 FEIS is 
mostly unchanged. The Troy Mine was kept on a care and maintenance basis from 1999 until 2004 and 
was reopened in late 2004. 

4.14.4 Regulatory Compliance 
Alternative V would be consistent with the Hard Rock Mining Impact Act following implementation of 
the approved Hard Rock Mining Impact Plan. Alternative V is consistent with 2015 KFP components 
pertaining to socioeconomics. A detailed analysis of the consistency of Alternative V with the 2015 KFP 
is available in the project record. 
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4.15 Transportation 
This section updates the Environmental Consequences section for transportation resources, which consists 
of a network of roads that would be used during the proposed mine activities, and includes Effectiveness 
of Mitigation and Regulatory Compliance subsections not previously presented in the 2001 FEIS. The 
remainder of the analysis in the 2001 FEIS (pages 4-241 through 4-252) is unchanged. Section 3.15, 
Transportation of this SEIS describes the best available data for transportation in the study area. The KNF 
determined that the data available and methods used are adequate to evaluate and disclose reasonably 
foreseeable significant adverse effects on transportation in the study area and to enable the decision 
makers to make a reasoned choice among alternatives. The KNF did not identify any incomplete or 
unavailable transportation information, as described in Section 4.1.1.4, Incomplete and Unavailable 
Information. 

4.15.1 Traffic Volume 
Traffic during both the Construction and Operations Phases would increase traffic volume on state 
highways leading to the main mine access road (the reconstructed NFS road #150). The increase in traffic 
would be greatest on Montana Highway 200. The ADT on Montana Highway 200 would increase from 
1,476 to 2,409 during construction. The increase in traffic on Montana Highway 200 would be split 
between westbound and eastbound traffic. The increase in traffic during operations would be 2,216 in 
ADT on Montana Highway 200. 

4.15.2 Effectiveness of Agencies’ Proposed Mitigation 
Before mine construction and based on the KNF’s and DEQ’s approval, RCR would develop and 
implement a RMP (called a traffic management plan in the 2001 FEIS). The RMP would lay out a set of 
coordinated transportation management strategies and describe how these strategies would be used to 
manage the work zone impacts of a road project. Management strategies would include temporary traffic 
control measures and devices, public information and outreach, and operational strategies such as travel 
demand management, signal retiming, and traffic incident management. One anticipated provision in the 
RMP would include busing and carpooling, a strategy that would become a part of the approved plan of 
operations and mine permit. This provision in the approved plan of operations and mine permit would 
likely ensure effective reduction of the ADT to 400 in Alternative V. 

For all provisions proposed to be included in the RMP (Section 2.3.1.10, Transportation), effectiveness 
would ultimately be dependent on rigorous implementation monitoring, as well as the establishment of a 
systematic process for continually improving practices by learning from the outcomes of previously 
employed provisions in the RMP. 

Monitoring the performance of the work zone and that of the RMP during the Construction Phase would 
be used to determine if the predicted impacts closely resemble the actual conditions in the field and if the 
strategies in the RMP are effective in managing the impacts. Examples of possible performance measures 
for RMP monitoring would include volume, travel time, vehicle line length, delay, number of incidents, 
incident response and clearance times, contractor incidents, community complaints, user costs, and 
cumulative impacts from adjacent construction activities. Performance monitoring requirements and 
performance measures would be based on agency policies, standards, and procedures, and would be 
effective when included in the permit documents when appropriate. 

4.15.3 Cumulative Effects 
Past, present, and reasonably foreseeable future actions that were updated or added since the 2001 FEIS 
that have or may contribute to increased traffic volumes near Rock Creek Project access roads include 
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potential drilling operations, timber harvesting, a private sawmill, a gravel pit, and recreational activities 
such as hunting and fishing. Although cumulative increases in traffic volumes may be slightly greater as a 
result of these projects in combination with the Rock Creek Project, cumulative transportation impacts 
would essentially be the same as described on page 4-251 of the 2001 FEIS. 

4.15.4 Regulatory Compliance 
Alternative V is consistent with 2015 KFP components pertaining to transportation. A detailed analysis of 
the consistency of Alternative V with the 2015 KFP is available in the project record. Compliance with 
KNF INFS standards applicable to roads is discussed in Section 4.11, Aquatic Life and Fisheries. 
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4.16 Recreation 
This section updates the Environmental Consequences section for recreation and includes Effectiveness of 
Mitigation and Regulatory Compliance subsections not previously presented in the 2001 FEIS. As 
described in Section 3.16, Recreation, the affected environment for recreation has not substantially 
changed since the 2001 FEIS was issued, with the exception of minor changes to ROS classifications. 

The limited changes to ROS classifications would include: the northern edge of the proposed paste 
tailings facility would encroach into an area currently classified as Semi-Primitive Nonmotorized. This 
small area would likely change to Roaded Natural because the new development would make this area 
consistent with the adjacent areas that are also classified as Roaded Natural. Likewise, the area 
immediately surrounding the evaluation adit would likely change from Semi-Primitive Motorized to 
Roaded Natural due to the presence of mine development facilities at the adit site. Overall, the proposed 
Rock Creek Project would result in limited changes to ROS classifications as most of the proposed 
facilities are consistent with the current Roaded Natural classification (KNF 2015f). 

The remainder of the analysis in the 2001 FEIS (pages 4-252 through 4-255) is unchanged. Section 3.16, 
Recreation of this SEIS describes the best available data for recreation in the study area. The KNF 
determined that the data available and methods used are adequate to evaluate and disclose reasonably 
foreseeable significant adverse effects on recreation in the study area and to enable the decision makers to 
make a reasoned choice among alternatives. The KNF did not identify any incomplete or unavailable 
recreation information, as described in Section 4.1.1.4, Incomplete and Unavailable Information. 

4.16.1 Effectiveness of Agencies’ Proposed Mitigation 
There is no mitigation associated with recreation. The effectiveness of mitigation for scenic resources and 
wilderness, IRAs, and unroaded areas are discussed in Section 4.17, Wilderness, Roadless Areas, and 
Wild and Scenic Rivers and Section 4.21, Scenic Resources. 

4.16.2 Cumulative Effects 
Past actions within the study area include the establishment of forest access roads and logging roads and 
the development of campgrounds. These past actions have resulted in the existing recreation setting 
described in pages 3-134 through 3-136, Affected Environment in the 2001 FEIS. When considering 
reasonably foreseeable future actions, the development of the Montanore Project likely would have 
similar effects on recreation access and trails within the CMW as those proposed for the Rock Creek 
Project. The increased traffic and noise from both mining operations would diminish the quality of some 
recreational experiences within the CMW, primarily near Elephant Peak, Rock Peak, and their associated 
ridgeline. Population increases due to these projects would slightly increase demand for recreational 
opportunities in the region. The quality of hunting and trapping would be affected by timber and mineral 
activities, as well as the potential increase in the number of hunters and trappers. Timber harvesting might 
displace big game to other areas within and/or outside of the Rock Creek drainage. Even with this 
increased demand, an abundance of outdoor recreational opportunities would remain for residents and 
visitors. 

4.16.3 Regulatory Compliance 
Alternative V is consistent with 2015 KFP components pertaining to recreation. A detailed analysis of the 
consistency of Alternative V with the 2015 KFP is available in the project record. The analysis in the 2001 
FEIS complies with EO 12962, which mandates disclosure of effects on recreational fishing. 
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4.17 Wilderness, Roadless Areas, and Wild and Scenic Rivers 
This section updates the Environmental Consequences section for wilderness, roadless areas, and wild and 
scenic rivers, and includes Effectiveness of Mitigation and Regulatory Compliance subsections not 
previously presented in the 2001 FEIS. The remainder of the analysis in the 2001 FEIS (pages 4-255 
through 4-261) is unchanged. 

4.17.1 Summary 
Under the No Action Alternative, use of the CMW would be expected to increase as projected in the 2015 
KFP. The impacts associated with the Rock Creek Project would not occur. 

Under the action alternatives, mine-related activities outside of the CMW would likely be noticeable to 
visitors from some locations within the CMW. No mine-related sounds are expected to be audible from 
the wilderness lakes most often visited by wilderness users (i.e., those within Opportunity Class II, 
including Moran Basin Lakes, St. Paul Lake, and Rock Lake). Some wilderness visitors may feel that the 
naturalness of the CMW was adversely affected because of their knowledge that the ventilation adit and 
underground mine existed within the wilderness boundary. None of the alternatives would directly affect 
IRAs, but Alternatives IV and V may increase noise in small areas of the 15,287-acre McKay Creek IRA. 
Alternative II may have minor impacts on other unroaded areas. Likewise, none of the alternatives would 
measurably affect eligible wild and scenic river segments. 

4.17.2 Alternative V 

4.17.2.1 Wilderness 
4.17.2.1.1 Effects on Wilderness Character 
Most of the proposed mine-related surface disturbances would occur outside of the CMW and would not 
physically disturb any land within the CMW or directly affect any wilderness qualities or wilderness 
character. An air-intake ventilation adit, if needed for mine ventilation, would be a new surface 
disturbance within the CMW. The KNF would use the Minimum Requirement Decision Guide (MRDG) 
process to ensure that adverse effects on wilderness character would be minimized (see Appendix K, 
Section 1.13 for a description of the MRDG process). Likewise, mining-related activities outside of the 
CMW could indirectly affect the experience of wilderness visitors by indirectly affecting the qualities of 
wilderness character: untrammeled, undeveloped, natural, and outstanding opportunities for solitude or a 
primitive and unconfined type of recreation. Recognizing that the wilderness experience is highly 
personal and individual, and effects may be perceived differently by different visitors, the general indirect 
effects on wilderness character are described below. 

Untrammeled 
Indirect effects on the untrammeled qualities of the CMW could result from direct effects on natural 
systems, such as hydrology, within or adjacent to the wilderness. Reductions in water levels in wilderness 
lakes (resulting from mining and mine dewatering), including Cliff Lake, St. Paul Lake, Copper Lake, and 
Moran Basin Lakes, are unlikely to affect visitors’ perceptions of an untrammeled wilderness. Cliff Lake 
and Copper Lake are located in Opportunity Class I areas, which have no trails and visitation is generally 
low, although Cliff Lake has several defined campsites. Moran Basin Lakes are in an Opportunity Class II 
area, which is more heavily used by wilderness visitors, with a designated access trail and several 
campsites. 

As described in detail in Section 4.7, Water Quantity and Quality, Cliff Lake would not be affected by 
mine dewatering, while St. Paul Lake may be affected. St. Paul Lake can become completely dry during 
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extended periods of little to no precipitation. St. Paul Lake may be affected by mining, but the effects may 
be difficult to separate from the large natural lake level variations. If deep groundwater was a component 
of the inflow to St. Paul Lake, mine dewatering would unavoidably reduce this source of water to the 
lake, and the lake level may lower more quickly during dry years when the only source of water to the 
lake was bedrock groundwater. The average wilderness user likely would not perceive predicted 
reductions in St. Paul Lake. Copper Lake relies on a shallow local groundwater system and would not be 
affected by mining. No effects on Moran Basin Lakes are predicted. For all wilderness lakes, a long-term 
monitoring plan for Alternative V includes monitoring the water balance of Cliff, Copper, St. Paul, and 
Moran Basin Lakes (see Appendix K). Monitoring of the lakes and streams for early detection of impacts, 
underground monitoring of mine inflows, avoiding high permeability geologic structures that intersect the 
ore body, grouting mine inflows, and avoiding outcrops and areas underlying lakes would minimize 
possible impacts on wilderness lakes. 

Undeveloped 
The undeveloped quality of the CMW would be adversely affected in the location of the air-intake 
ventilation adit, which would be a new surface disturbance. In addition, the installation of monitoring 
equipment such as data loggers and survey monuments could adversely affect the undeveloped qualities 
of the CMW to some visitors. Most facilities, equipment, and installations would not be noticeable to the 
average wilderness user, who stays on trails and camps in identified campsites; however, some 
installations may be visible. 

Natural 
Contamination of natural systems from the mine or mining activities could potentially affect the natural 
quality of the wilderness. However, air pollutant concentrations in all areas of the CMW (a Class I air 
quality area) are expected to remain below federal and state ambient air quality standards. Modeled 
emissions would not cause an exceedance of the PSD Class I increments (Section 4.4.3.2, Air Quality – 
Modeling). There is a slight possibility that post-closure groundwater seepage from the underground mine 
reservoir might exit in outcrops in the wilderness. Based on water quality modeling, such effects are 
unlikely to measurably affect spring water quality, and would not be noticeable to typical wilderness 
visitors. 

The KNF concluded that with implementation of the monitoring and mitigation measures outlined in 
Chapter 2, the risk for mine subsidence is expected to be low to insignificant (see Section 4.5.2.1, 
Subsidence). Mitigation measures that would reduce the risk of subsidence are provided in Section 
2.3.1.3.2, Final Underground Mine Design Process and include, among other measures: require RCR to 
leave a minimum of 450 feet of overburden over the mine workings, as a preliminary numeric criterion, 
maintain unmined buffers of 1,000 feet around Cliff Lake and the north and south ore outcrops and 100 
feet on either side of the Copper Lake Fault and the Moran Fault, and as a preliminary numeric criterion, 
use a minimum 0.8 pillar width-to-height ratio. Conceptual Rock Characterization and Subsidence 
Monitoring Plans are provided in Appendix K. A detailed plan for data collection and monitoring during 
the Phase I evaluation adit would be submitted for agency approval prior to implementation of Phase I. 

Power to the evaluation adit site would be provided primarily through a power line rather than using 
generators, thereby minimizing noise levels at the evaluation adit. Noise from the mill site would not 
generally be expected to exceed normal ambient wilderness noise levels (35 dBA). Surface noise 
emissions from the air-intake ventilation adit are predicted to be 46 dBA (equivalent to a quiet room) and 
would generally be noticeable within a 100-foot radius. Noise impacts would occur on a cliff face below 
St. Paul Peak with low levels of human use. Section 4.20, Sound of this SEIS and pages 4-284 and 4-286 
of the 2001 FEIS provide a more detailed description of Alternative V noise effects in the CMW. 
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Solitude or a Primitive and Unconfined Type of Recreation 
Solitude within the CMW may be affected by increased visibility of mining facilities within and outside 
of the wilderness, increased use of the CMW by project personnel conducting monitoring, and a potential 
increase in wilderness visitation from individuals associated with the mine. Proposed mining facilities 
including the air-intake ventilation adit, evaluation adit, and mill site would be visible from some 
locations within the wilderness and may affect the sense of solitude for wilderness visitors in those areas. 
In addition, increased access and familiarity with the area due to mine construction and operations may 
increase recreational use in the wilderness, which would diminish the sense of solitude in the area. 

4.17.2.1.2 Effects of Monitoring 
Monitoring activities associated with the evaluation and operation phases, such as water resources 
monitoring, would require the installation of some types of measuring equipment (e.g., dataloggers) in the 
CMW. In addition, some surveying would need to occur in the CMW and monuments would be 
established. Before any monitoring would occur, the KNF would use the MRDG process to ensure that 
adverse effects on wilderness character are minimized. The MRDG is a tool to complete a Minimum 
Requirements Analysis (see Appendix K, Section 1.13.2 for a description of the MRDG process). The 
following equipment would likely be used in the CMW: 

• Dataloggers 
• Water level datum locations (rock bolts) 
• Permanent continuous streamflow recorders 
• Survey monuments (e.g., elevation monuments for LiDAR) 
• Ground-based reflectors (e.g., InSAR) 
• Piezometers in critical GDE locations 
• High-elevation weather station 
• Tensiometers 
• Suction lysimeters 

 
The Agencies’ conceptual monitoring (see Appendix K) would require the following activities in the 
CMW: 

• Completing a pre-mining baseline topographic survey during the Evaluation Phase over the 
ore body and GDE inventory/monitoring area (Figure K-4) using aerial methods 

• Completing a detailed surficial geologic survey of lands overlying the mine area during the 
Evaluation Phase 

• Monitoring of mountain goats, consisting of three surveys per year for the life of the mine: 
one 2-week survey of the eastern side of the CMW in the summer, one fall aerial survey, and 
one winter aerial survey 

• Monitoring of neotropical migrant birds 
• Monitoring of wilderness water resources in wilderness lakes (Cliff Lake, Copper Lake, St. 

Paul Lake, and Moran Basin Lakes) and in the Rock Creek and its tributaries, Miller Gulch, 
Copper Gulch, Chicago Creek, and East Fork Bull River watersheds 

• Completing a Level 2 GDE inventory at least 1 year prior to the Evaluation Phase in the area 
potentially affected by Phase I activities 

• Completing a Level 2 GDE inventory at least 1 year prior to Phase II for the area potentially 
affected by Phase II activities 

• Completing GDE monitoring according to an Agency-approved plan (see Appendix K) 
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As described previously, increased use of the CMW by project personnel conducting monitoring would 
decrease opportunities for solitude or a primitive and unconfined type of recreation in Opportunity Class 
II lake areas and in Opportunity Class I areas in the stream drainages. Before any monitoring would 
occur, the KNF would use the MRDG process to ensure that adverse effects on wilderness character are 
minimized (see Appendix K, Section 1.13 for a description of the MRDG process). The KNF would 
implement solitude monitoring 1 year prior to the start of mining activity to establish pre-operation 
baseline information in areas identified with possible increased visibility of mine disturbances as well as 
increased noise from mining facilities. 

Subsidence 

The activities associated with the topographic survey would depend on the technology approved by the 
Agencies in the final monitoring plan. If LiDAR was the approved technology, RCR would complete the 
topographic survey using either a helicopter or a small fixed-wing airplane. 

Details of the topographic survey requirements would likely be similar to those described in the Final EIS 
for the Montanore Project (USFS and DEQ 2015). Based on the Montanore Project, the survey would 
take 2 or 3 days to complete. Satellite data would be used if InSAR was the approved technology. Before 
any aerial survey work could be done, elevation monuments would need to be established in the CMW 
over the ore body if LiDAR is the approved technology. For InSAR monitoring, ground-based reflectors 
would be required to increase the number of months per year that InSAR monitoring may be performed, 
allow coverage in areas with thick vegetation, and increase the accuracy of all surveys. The number, 
location, and size of the reflectors would be determined during final design should InSAR be the 
approved technology. 

4.17.2.2 Inventoried Roadless Areas 
The proposed mine facilities in Alternative V, including roads, would not directly affect IRAs. The mill 
site would be about 1,000 feet north and across East Fork Rock Creek from the McKay Creek IRA. Mill 
operations, along with increased use of NFS road #150, may increase noise in small areas of the 15,287-
acre McKay Creek IRA. Proposed mitigation, such as a RMP, vegetation screening of the mill site, and a 
50-foot limitation on building height, would reduce the effects on IRAs. 

4.17.2.3 Other Unroaded Areas 
The proposed mine facilities in Alternative V, including roads, would not directly affect unroaded land 
identified in the study area (KNF 2015g). The effects of the mill and road use would be the same as the 
effect on IRAs. 

4.17.2.4 Wild and Scenic Rivers 
4.17.2.4.1 Free-Flowing Characteristics 
Based on hydrologic modeling, the East Fork Bull River above the confluence with the Bull River is 
predicted to have reductions in baseflow of 4% or less as a result of mine operations. Models indicated 
that St. Paul Lake may be affected by mine dewatering, but the effects may be difficult to distinguish from 
natural lake level variations. No mine facilities would interfere with, obstruct, or otherwise modify the 
free-flowing characteristics of the East Fork Bull River or Bull River. 

4.17.2.4.2 Water Quality 
There is a slight possibility that post-closure groundwater seepage from the underground mine reservoir 
might exit from outcrops in the wilderness. Based on water quality modeling, such effects are unlikely to 
measurably affect spring water quality. 
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4.17.2.4.3 Outstandingly Remarkable Values 
Alternative V would not alter the scenic or historic values of the East Fork Bull River or Bull River 
eligible river segments. 

4.17.3 Alternative IV 

4.17.3.1 Inventoried Roadless Areas 
The effects would be the same as Alternative V. 

4.17.3.2 Other Unroaded Areas 
The effects would be the same as Alternative V. 

4.17.3.3 Wild and Scenic Rivers 
The effects would be the same as Alternative V. 

4.17.4 Alternative III 

4.17.4.1 Inventoried Roadless Areas 
Proposed mine facilities in Alternative III, including road construction, would not directly affect the 
McKay Creek IRA, although substantially increased use of existing roads may result in noise and 
aesthetic impacts. 

4.17.4.2 Other Unroaded Areas 
Proposed mine facilities in Alternative III, including road construction, would not affect unroaded land, 
although substantially increased use of existing roads may result in noise and aesthetic impacts. 

4.17.4.3 Wild and Scenic Rivers 
The effects would be the same as Alternative V. 

4.17.5 Alternative II 

4.17.5.1 Inventoried Roadless Areas 
Proposed mine facilities in Alternative II, including road construction, would not affect IRAs, although 
substantially increased use of existing roads may result in noise. 

4.17.5.2 Other Unroaded Areas 
Proposed new road alignments in Alternative II may adversely impact the unroaded area to the west of 
Rock Creek, and increased traffic may result in noise and aesthetic impacts. The impact on this unroaded 
area would be minor. 

4.17.5.3 Wild and Scenic Rivers 
The effects would be the same as Alternative V. 

4.17.6 Alternative I 
The use and character of the CMW, IRAs, unroaded areas, and Wild and Scenic Rivers is expected to 
continue as projected in the 2015 KFP. 
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4.17.7 Effectiveness of Agencies’ Proposed Mitigation 
Proposed mitigations in Alternative V related to wilderness, IRAs, and unroaded areas include: 

• Pursuing all reasonable options to an air-intake ventilation adit in the CMW prior to 
construction and evaluating variations in topography and rock formations if a wilderness adit 
was needed. 

• Ensuring the closure plan for the air-intake ventilation adit in the CMW would include 
provisions to return the site to premining appearance and configuration. 

• Implementing visual mitigations for the mill site, the utility corridor, paste tailings facility; 
and ventilation and evaluation adits. 

• Implementing measures to reduce noise levels at the evaluation adit, mill site, and air-intake 
ventilation adit, such as limiting generator use (power to the evaluation adit site would be 
provided primarily through a power line rather than using generators); reducing backup 
beeper volumes; dampening exhaust and intake fans; and retaining vegetative buffers.  

• Implementing measures to reduce traffic on access roads. 
• Completing additional rock mechanics studies and preparing a subsidence control plan that 

uses a minimum 0.8 pillar width-to-height ratio as a preliminary numeric criterion, to be 
finalized during later design efforts, and subject to KNF and DEQ approval. 

• As a preliminary numeric criterion, maintaining 1,000-foot buffer zones around Cliff Lake 
and the north and south ore outcrops and 100 feet on either side of the Copper Lake Fault, 
Moran Fault, and other faults in the study area (Figure 3-2). A reduction in buffer size will 
require justification by RCR and prior approval by the KNF. 

• Leaving a minimum of 450 feet of overburden over the mine workings. 
• Submitting for Forest Service approval a detailed mine plan that minimizes the risk of 

subsidence using the data collected during Phase I. The mine plan will include the physical 
setting of the ore body (for each ore zone, the elevation of the floor and back, the ore 
thickness, and depth below surface) and the planned extent of mining, including drive and 
pillar dimensions. Roof support analysis will be completed during final design to finalize the 
support plan. 

• Implementing measures such as limiting generator use and using Tier 4 engines and low 
sulfur diesel fuel in underground mobile equipment to minimize potential indirect air quality 
impacts on CMW lakes and wilderness character. 

 
If implemented, this mitigation would effectively eliminate or minimize direct long-term effects on 
wilderness and wilderness characteristics associated with the ventilation adit. Mitigation measures to 
reduce visual, noise, and traffic-related impacts would minimize effects on IRAs and unroaded areas. 

4.17.8 Cumulative Impacts 
Cumulatively, mining, timber harvest, and other existing or planned activities outside of the wilderness 
would alter some natural processes occurring in the wilderness in the short term; these processes would 
have negligible effects in the long term. These activities have occurred in the past with some evidence 
that habitat use by goats has been altered. This may have a slight effect on natural integrity. Many human 
activities that occur outside the wilderness are already seen and/or heard from the wilderness. The Rock 
Creek Project, in combination with the Montanore Project, would slightly reduce the apparent naturalness 
of the CMW. 
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The Rock Creek and Montanore Projects, assuming they occurred concurrently, would cumulatively 
reduce flow in the East Fork Bull River in the CMW, which could adversely affect the apparent 
untrammeled quality of those areas of wilderness. No other aspects of the two projects would have 
cumulative effects on surface water resources in the CMW or an IRA. The maximum effects on the East 
Fork Bull River would occur after both mines ceased operations (assumed to be operating and closing 
simultaneously). 

The proposed Montanore Project on the east side of the Cabinet Mountains would contribute to 
cumulative effects on air quality; however, the effects would be minor and compliance with the Class I 
and Class II increments at the CMW border is predicted. 

As with the Rock Creek Project, some types of equipment or markers, such as dataloggers or survey 
monuments, may be installed in the CMW as part of monitoring efforts for the Montanore Project. The 
cumulative effects would be minor and not perceivable to the average wilderness user recreating on 
established trails and camping at identified campsites. 

Population increases due to the development of both projects would slightly increase demand for 
recreational opportunities in the region. Increased recreational use of popular CMW sites, such as Rock 
Lake, may cumulatively decrease opportunities for solitude or a primitive and unconfined type of 
recreation. 

Increased use of the CMW by personnel from both the Rock Creek and Montanore Projects conducting 
monitoring (e.g., water resources monitoring) would cumulatively decrease opportunities for solitude or a 
primitive and unconfined type of recreation. Although lake, stream, and GDE monitoring would focus on 
different areas of the CMW, there may be an overall perception of loss of solitude. Other monitoring 
activities common to both projects, such as aerial surveys (e.g., for GDEs, wildlife, and subsidence), 
would also cumulatively decrease opportunities for solitude or a primitive and unconfined type of 
recreation. 

The Rock Creek Project, in combination with the Montanore Project near the CMW, would increase the 
chances for wilderness visitors to see or hear human activities beyond what is currently evident. The 
apparent naturalness of the area would decrease slightly with increased human use. Evidence of these 
projects would not be apparent from the wilderness lakes most often visited by wilderness users. 
Opportunities for solitude or a primitive recreation experience would decrease with human use of the 
area. 

4.17.9 Regulatory Compliance 
The experience of wilderness and IRA visitors might be affected by activities outside the wilderness and 
IRA boundaries. However, the Wilderness Act, the Roadless Area Conservation Rule (36 CFR 294), and 
the 2015 KFP components for Wilderness, Wild and Scenic Rivers, and Inventoried Roadless Areas do 
not apply to activities outside these designated areas. Alternative V would conform with the 2015 KFP 
regarding IRAs. The KNF has, within its authorities, incorporated mitigations into Alternative V to 
protect the values of the eligible Wild and Scenic River segments. Alternative V would conform with the 
2015 KFP regarding Wild and Scenic Rivers. 

The location of the air-intake ventilation adit within the CMW is not consistent with guideline MA1a-
GDL-AR-01 (management activities should be consistent with the Scenic Integrity Objective of Very 
High). As described in Section 4.21, Scenic Resources, in a mapped SIO of very high, the landscape is 
intact with changes resulting primarily through natural processes and disturbance regimes. The 
introduction of the air-intake ventilation adit in an area with a mapped SIO of very high is inconsistent 
with the definition of the relative SIO. Thus, a project-specific amendment allowing a variance 
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suspending MA1a-GDL-AR-01 is necessary for Alternative V for it to be consistent with the 2015 KFP. 
With the project-specific variance for this wilderness component of the 2015 KFP described in Section 
4.2, Kootenai Forest Plan, Alternative V would be consistent with MA1a-GDL-AR-01, and subsequently 
the 2015 KFP. A detailed analysis of the consistency of Alternative V with all 2015 KFP components 
relevant to the CMW, IRAs, and Wild and Scenic Rivers is available in the project record. 
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4.18 Cultural Resources 
Minor modifications were made to this section to clarify the analysis of the effects of Alternative V, and 
Effectiveness of Mitigation and Regulatory Compliance subsections not previously in the 2001 FEIS were 
added. The remainder of the analysis in the 2001 FEIS (pages 4-261 through 4-265) is unchanged. 

4.18.1 Alternative V 
No known NRHP-eligible sites would be affected and, therefore, no mitigation measures would be 
required. If any human remains or other undiscovered cultural materials were discovered during 
construction, RCR would cease activity in the area of the discovery and secure the area, notify the county 
coroner if the discovery was human remains or funerary objects, and notify the KNF Forest Archaeologist 
if the discovery was on NFS lands (or the SHPO Archaeologist if the discovery was on lands other than 
NFS lands). A MOU would be developed to address protocol for addressing inadvertent discoveries of 
human remains and any other cultural materials. Under Alternative V, monitoring of surface-disturbing 
activities in areas shown in Figure 4-8 would be required (see Appendix K, Cultural Resource Monitoring 
Plan for more details). 

4.18.2 Effectiveness of Agencies’ Proposed Mitigation 
Mitigation effectiveness is evaluated by assessing whether impacts on unavoidable historic properties 
would be mitigated appropriately and whether all available data contained within those properties would 
be fully captured. Because none of the cultural resources or historic sites identified in the study area is 
eligible for listing on the NRHP, no mitigation is required under any of the alternatives. 

4.18.3 Cumulative Impacts 
Human disturbance to cultural resources would increase as a result of the Rock Creek Project as well as 
from reasonably foreseeable activities within the drainage. All cultural resources cumulatively affected 
have been determined ineligible for listing on the NRHP and no mitigation measures are required. 

4.18.4 Regulatory Compliance 
Following the identification of cultural resources, mitigation, and consultation, Alternative V would 
comply with the 2015 KFP and all applicable federal regulations concerning cultural resources. A detailed 
analysis of the consistency of Alternative V with the 2015 KFP is available in the project record. 

 
 

  



¨

!

Rock
Lake

East Fork Rock Creek

West Fork Rock
Creek

Bull Rive
r

East

Fork Bull River

Cabinet
Gorge
Reservoir

Noxon
Reservoir

Big Cedar Gulc h

Ro
ck

Cr
ee

k

150

150A

2741

Hwy 200

Saint
Paul
Lake

Cliff
Lake

Copper
Lake

Moran
Basin
Lakes

Clark Fork River

Evaluation Support
Facility - Phase I

Copper Gulch

Ch icago Creek
Mille

r Gulc
h

Cabinet
Mountains
Wilderness

Hwy 56

Ventilation
Adit

Pr
od

uc
tio

n A
dit

s

Infiltration
Site - Phase I

Rail
Loadout

Paste
Tailings
Facility

Mill Site

2284

Wastewater Treatment
Plant - Phase II

Evaluation
Adit

Preliminary Draft

Paste
Plant

150
 (G

ov
ern

men
t

Mou
nta

in 
Ro

ad
)

102
2

En
gle

Cree
k

South Basin Creek

Orr Creek

150B

Unnamed
Tributaries

Noxon

Evaluation
Adit Portal

2741J

±

Cultural Resource
Monitoring Area
Realigned or New Road
Existing Road
Highway
Mitigated Mining Limit
Alternative V Major Facilities
Disturbance Area
Cabinet Mountains
Wilderness Boundary

Figure 4-8.  Alternative V Cultural Resource Monitoring Area

0 2,000 4,000
Feet



 



Chapter 4 American Indian Treaty Rights 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-201 

4.19 American Indian Treaty Rights 
This section updates the Environmental Consequences section for American Indian treaty rights and 
includes an updated Cumulative Effects subsection, a description of potential Alternative V effects on 
TCP, and Effectiveness of Mitigation and Regulatory Compliance subsections not previously presented in 
the 2001 FEIS. The remainder of the analysis in the 2001 FEIS (pages 4-266 through 4-280) is 
unchanged. 

4.19.1 Traditional Cultural Properties 

4.19.2 Alternative V 
The CSKT have identified an area as a sacred site and a TCP and have indicated they believe the site may 
be eligible for listing on the NRHP as a TCP under the NHPA. The specific location of that area is exempt 
from public disclosure under Section 304 of the NHPA and the 2008 Food, Conservation, and Energy Act. 
Formal evaluation of the identified area as a TCP will be completed, and if the evaluation indicates the 
area is eligible and the KNF concurs, then consultation with the CSKT on avoidance, minimization, and 
mitigation measures would begin. 

Alternative V would not have a negative adverse effect on water quality (Section 4.7.3.4, Surface Water 
Quality) or other resources at the mouth of the Clark Fork River. Other traditional American Indian uses 
of resources potentially affected by Alternative V are described on pages 4-277 through 4-280 of the 2001 
FEIS. 

4.19.3 Effectiveness of Agencies’ Proposed Mitigation 
Effectiveness of mitigation for impacts on resources potentially affected by Alternative V are discussed in 
their respective Chapter 4 sections of this SEIS. 

Formal documentation of the identified area as a TCP will be completed, and if evaluation indicated the 
area was eligible and the KNF concurred, then consultation with the CSKT on avoidance, minimization, 
and mitigation measures would begin. An assessment of the effectiveness of mitigation for impacts on 
TCPs would be completed following TCP analysis. 

4.19.4 Cumulative Impacts 
Cumulative impacts on treaty-related resources would be the same as described on page 4-280 of the 2001 
FEIS, except that additional timber harvesting activities and increased access to the general Rock Creek 
Project study area would occur in association with reasonably foreseeable actions that were updated or 
added since the 2001 FEIS 

4.19.5 Regulatory Compliance 
The consultation process for this Rock Creek Project is consistent with direction in the 2015 KFP, and all 
other laws and regulations described in Section 1.6.4, Laws and Regulations Applicable to the Forest 
Service and Section 1.6.5, Kootenai National Forest Responsibilities to Federally Recognized Tribes. The 
KNF has consulted with tribes when management activities may impact treaty rights and/or cultural sites 
and cultural use. 
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4.20 Sound 
This section updates the Environmental Consequences section for sound and includes Effectiveness of 
Mitigation and Regulatory Compliance subsections not previously presented in the 2001 FEIS. The 
remainder of the analysis in the 2001 FEIS (pages 4-280 through 4-286) is unchanged. 

4.20.1 Alternative V 
In Alternative V, power would be provided to the evaluation adit through a buried power line, rather than 
propane generators, as previously described in the 2001 FEIS. A backup generator would be at the adit 
site during Phase I, but would be used only during periods when line power was not available. While 
sound effects previously described in the 2001 FEIS would remain the same from sources such as truck 
traffic, construction equipment, facility operations, and ventilation fans, there would be an overall 
decrease in sound levels during Phase I due to a decreased use of generators at the site. 

4.20.2 Effectiveness of Agencies’ Proposed Mitigation 
Several design features incorporated into Alternative V would result in reduced noise levels. Power to the 
evaluation adit site would be provided primarily through a power line rather than using generators, 
thereby minimizing noise levels at the evaluation adit. Locating the rail loadout near the Rock Creek paste 
tailings facility, which would eliminate noise impacts at the Hereford Loadout and substantially reduce 
impacts on nearby residents along Montana Highway 200. Although this design element would effectively 
reduce noise levels, there would still be noise from construction and operation of the rail siding and 
loadout facilities over the mine life. Under Alternative V, the lower mill site location would provide a 
25% greater noise buffering distance from the CMW than Alternatives II and III (1.25 mile versus 1.0 
mile in Alternatives II and III). This would provide effective mitigation for noise impacts on sensitive 
noise receptors such as the CMW, as noise levels would be generally expected not to exceed normal 
ambient wilderness noise levels (35 dBA). 

Mitigation measures such as the retention of forest screening around the mill site and other measures 
under Alternative V would provide some additional noise attenuation to meet the 55 dBA noise mitigation 
standard when measured 250 feet uphill from the crushing plant and ball mill. Under Alternative V, 
proposed mitigation such as busing construction workers to the evaluation adit and the mill site to reduce 
the frequency (but not the peak levels) of traffic-generated noise in the upper Rock Creek drainage, 
replacing aboveground vehicle backup beepers with discriminating backup alarms that sense movement 
behind a vehicle (if allowed by the Occupational Safety and Health Administration), and piping the ore 
concentrate to the Miller Gulch loadout site to eliminate long-term ore concentrate truck traffic would 
collectively provide effective reductions in sound impacts. Under Alternative V, air-intake ventilation adit 
fan noise mitigations, including placing the air-intake ventilation adit higher on the St. Paul Ridge and 
reducing the intake fan noise levels, would effectively reduce surface noise emissions to about quiet room 
levels (46 dBA). 

Mitigation measures for Alternative V are designed to reduce impacts on natural sounds in the CMW. 
Alternative V would provide the most effective noise mitigation and result in the lowest noise levels. 
While noise from mining operations would be reduced using these measures compared to other 
alternatives, some impacts on sound would still exist throughout the life of the Rock Creek Project. 

4.20.3 Cumulative Impacts 
Reasonably foreseeable actions that were updated or added since the 2001 FEIS was issued that may 
create additional noise within the CMW include potential drilling and timber harvest adjacent to the 
wilderness. Although contributions to sound levels may be slightly greater as a result of these projects in 
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combination with the Rock Creek Project, cumulative noise impacts would essentially be the same as 
described on page 4-286 of the 2001 FEIS. 

4.20.4 Regulatory Compliance 
Because no federal, KNF, or county regulations govern noise levels in the study area, regulatory 
compliance is not applicable for sound effects. 
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4.21 Scenic Resources 
This section updates the Environmental Consequences section for scenic resources and includes 
Effectiveness of Mitigation and Regulatory Compliance subsections not previously presented in the 2001 
FEIS. The remainder of the analysis in the 2001 FEIS (pages 4-286 through 4-312) is unchanged. 

4.21.1 Alternative V 
Based on field observations, the KNF determined that changes in land uses since the 2001 FEIS are not 
substantial and would not change the analysis of impacts described in the 2001 FEIS (KNF 2011). In 
addition, minor modifications to Alternative V would not substantially change the 2001 FEIS analysis of 
impacts on visual resources. The terms used in the 2001 FEIS to describe the VQOs are from the VMS, 
but were aligned with the Scenery Management System (SMS) used in the 2015 KFP. References in the 
2001 FEIS to 1987 Forest Plan amendment changes in VQOs, by changing MAs, no longer applies. 

Under the 2015 KFP, the Rock Creek Project study area SIOs were mapped primarily as moderate with 
some areas of high and very high. The scenic integrity of Alternative V would be lower than the mapped 
SIOs of moderate and high in the 2015 KFP. Mine facilities and the overhead power line along NFS road 
#150 in Alternative V would have low to very low scenic integrity. The project-specific variance would 
not change the desired SIO under the SMS in the 2015 KFP for the study area even though human-caused 
changes may alter the scenic integrity level. This would not comply with FW-GDL-AR-01 and would 
require a project-specific forest plan amendment. Specific impacts of Alternative V would be as follows: 

• The paste tailings facility would result in 26 acres of direct impacts on the mapped SIO of 
high. 

• The mill site would result in 42 acres of direct impacts on the mapped SIO of moderate. 
• The air-intake ventilation adit would result in 0.02 acre of direct impacts on the mapped SIO 

of very high within the CMW. 
• The realignment of NFS road #150 would result in 8 acres of direct impacts on the mapped 

SIO of high and 8 acres on the mapped SIO of moderate. 
• The overhead power line along NFS road #150 would result in 7 acres of direct impacts on 

the mapped SIO of high and 22 acres of direct impacts on the mapped SIO of moderate. 

4.21.2 Effectiveness of Agencies’ Proposed Mitigation 
Although painting, staining, or modifying some facility features included in Alternative V would reduce 
color contrasts with the surrounding area, the tree clearings and earthwork required for some facilities and 
the shape, size, and lines of the facilities’ structures and roads would have a noticeable contrast with 
surrounding areas. For Alternative V, based on location, the various facilities would be highly visible. 

During operations, power line mitigation measures would also reduce contrasts created by the presence of 
the utility line, structures, new roads, and tree clearing corridors. These facilities would remain visible 
throughout operations. Although the use of wood poles, nonspecular conductors, and nonreflective 
insulators would reduce the contrasts of texture with the surrounding forest and the reflection of light, 
these facilities would remain visible from some locations. Variations in the width and shape of the tree 
clearing corridors would create some forest edge characteristics similar to natural clearings. Leaving a 
variety of species and tree sizes at the clearing edges would also create the appearance of naturally 
formed clearing edges. Cleared areas would remain highly visible and in contrast with the surrounding 
forest. Following the mine closure and reclamation, the visible effects of the power line would be 
eliminated when revegetation was complete and tree height and density matched the surrounding forest. 
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The presence of buffer zones, or areas where disturbance would be prohibited would substantially reduce 
or eliminate the visibility of some proposed mine facilities if the buffer zones are forested or include a hill 
or mountain. The screening effect within buffer zones located between observation points and proposed 
mine facilities would be highly effective. 

Although reclaimed areas would have visibly different lines, colors, and textures, mitigation measures 
required in the reclamation process would reduce or eliminate some of these contrasts. Agency-proposed 
reclamation measures for the paste tailings facility surface would be more successful at establishing 
sufficient tree cover to blend the surface with the surrounding vegetation and reduce its visibility. In 
Alternative V, shaping of the paste tailings facility and revegetation during reclamation would 
substantially minimize visible contrasts. If reclamation were successful, the visible effects of vegetation 
color contrasts would no longer be apparent once vegetation became established and matured several 
decades after reclamation. Trees to be preserved in the vicinity of the proposed facilities and along the 
utility line clearing corridor would not be marked, thereby eliminating permanent paint markings. 

During operations, Alternative V mitigation measures for mine facilities’ night lighting would reduce the 
amount of visible artificial light. Although light fixture baffles and directional light sources diminish the 
amount of ambient light emanating from a fixture, some ambient light would remain, and the light source 
and some illuminated objects would remain visible from some locations. 

4.21.3 Cumulative Impacts 
Past actions of timber harvest and road construction have altered the scenic integrity of characteristic 
landscapes of the study area. Roads have created linear features visible throughout the study area. Timber 
harvests have altered the line, color, and texture of the undisturbed landscape. Continued development of 
private lands within the study area is expected. Development is expected to include commercial timber 
harvest, land clearing, home construction, road construction, septic field installation, water well drilling, 
exploratory mineral drilling, and livestock grazing. All expected land development activities, in 
combination with the Rock Creek Project, would noticeably change the visual characteristics of the study 
area by introducing visible contrasts and obstructions to some existing views. 

4.21.4 Regulatory Compliance 
The Forest Service is responsible for ensuring that mine operations on NFS lands comply with Forest 
Service locatable mineral regulations (36 CFR 228 Subpart A) for environmental protection. One of these 
regulations (36 CFR 228.8) requires that mining activity be conducted, where feasible, to minimize 
adverse environmental impacts on NFS surface resources. 36 CFR 228.8(d) also requires that mining 
operators, to the extent practicable, harmonize operations with scenic values through such measures as the 
design and location of operating facilities, including roads and other means of access, vegetative 
screening of operations, and construction of structures and improvements that blend with the landscape. 
Alternative V would result in a scenic integrity of low to very low in portions of the area. Mitigation 
measures would reduce, to the extent possible, adverse effects on scenery, while allowing for the mining 
operation. However, management activities would not be consistent with the mapped SIO per forestwide 
guideline FW-GDL-AR-01, unless the 2015 KFP were amended. When a project or activity is not 
designed to comply with the intent or purpose of a guideline, the project or activity must be modified, 
rejected, or an amendment to the forest plan is required. As described in the Effectiveness of Agencies’ 
Proposed Mitigation section, Alternative V would deviate from the desired conditions for scenic resources 
and, thus, would be inconsistent with the mapped SIOs. It is not possible to modify the project to be 
consistent with areas with mapped SIOs of high or very high. In a mapped SIO of high, management 
activities are unnoticed and the landscape character appears unaltered (USFS 2015b). In a mapped SIO of 
very high, the landscape is intact with changes resulting primarily through natural processes and 
disturbance regimes. The introductions of the overhead power line and the paste tailings facility in an area 



Chapter 4 Scenic Resources 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-206 

with a mapped SIO of high and the air-intake ventilation adit in an area with a mapped SIO of very high 
are inconsistent with the definitions of the relative SIOs. Thus, a project-specific amendment is necessary 
for Alternative V for it to be consistent with the 2015 KFP. 

With the variance for suspension of this scenic resources component of the 2015 KFP described in 
Section 4.2, Kootenai Forest Plan, Alternative V would be consistent with forestwide guideline FW-
GDL-AR-01, and subsequently the 2015 KFP. About 38% of the KNF, or 843,258 acres, is mapped with 
SIOs of moderate to very high (KNF 2015b). Effects of Alternative V on scenic resources would be 
localized from specific viewpoints in the Rock Creek study area. Even with the project-specific variance, 
Alternative V would affect a very small proportion (less than 0.01%) of areas in the KNF with mapped 
SIOs of moderate to very high. The KNF Scenic resources of the KNF would continue to compliment the 
recreation settings and experiences across broad areas of the Forest (FW-DC-AR-02). There are no visual 
regulatory requirements for proposed mine facilities on private land. 
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4.22 Unavoidable Adverse Effects 
The following discussion summarizes the previously identified impacts, which are unavoidable. It does 
not reiterate the context previously provided in this chapter. Updated resource analyses are included in 
this section where there are significant new circumstances or information relevant to environmental 
concerns and bearing on the Rock Creek Project or its impacts. For other resources, the reader is referred 
to the discussion in the 2001 FEIS. 

4.22.1 Forest Plan 
None of the action alternatives would be consistent with the 2015 KFP unless it was amended. As 
discussed in Section 4.2.2, Alternative V Amendment, Alternative V would include an amendment 
allowing a variance to suspend the requirements for full consistency with forestwide guideline FW-GDL-
WL-09 (related to avoiding native ungulate winter range areas during the critical mid-winter period), 
forestwide guideline FW-GDL-AR-01 (i.e., consistency of management activities with the mapped SIO), 
and designated wilderness guideline MA1a-GDL-AR-01 (i.e., consistency of management activities with 
mapped SIO of very high). 

An analysis of the effects of the 2015 KFP amendment is provided in Section 4.2.2, Alternative V 
Amendment. The area of ungulate winter range that would be disturbed by Alternative V construction and 
operations would be minimal relative to the amount of winter range available forestwide. Given available 
habitat and current human activity, additional disturbance to wintering elk and deer would likely be 
minimal when compared with existing disturbance in the area. The effects of Alternative V on scenic 
resources would be localized from specific viewpoints in the Rock Creek study area. Alternative V would 
affect a very small proportion of areas in the KNF with mapped SIOs of moderate to very high. The KNF 
scenic resources would continue to compliment the recreation settings and experiences across broad areas 
of the Forest (FW-DC-AR-02). Outside of the 0.02 acre, management activities would continue to be 
consistent with the SIO of very high throughout the CMW (MA1a-GDL-AR-01). 

4.22.2 Climate and Greenhouse Gases 
The proposed Rock Creek Project would use the control technologies determined to qualify as BACT for 
each applicable emissions source and pollutant combination. These technologies would effectively 
minimize GHG emissions from combustion sources. Emissions from the mine would substantially 
decrease when underground mining ceased and would end after the adits were plugged. 

4.22.3 Air Quality 
All action alternatives would temporarily increase air pollutant concentrations in the study area and 
CMW. Best available control technologies would minimize emissions. 

4.22.4 Geology 
Unavoidable adverse effects on geology and mineral resources are discussed on page 4-325 of the 2001 
FEIS. 

4.22.5 Water Quantity and Quality 

4.22.5.1 Water Quantity 
The consumptive use of groundwater by the Rock Creek Project during operations would unavoidably 
reduce the total water yield from the study area in the Cabinet Mountains. Based on the current 3D model 
used to calculate mine inflows, the anticipated consumptive use is expected to be 761 acre-feet per year 
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during operations. This is considered small relative to the total water yield of the Cabinet Mountains in 
the study area. Water yield would remain reduced until the Rock Creek Project no longer consumptively 
used water, and then would slowly return to the pre-mining yield as the mine void filled. Assuming the 
mine would be plugged at the end of mining, water levels overlying the mine are predicted by the model 
to substantially reach pre-mining water levels within about 300 years after mining ended. The actual time 
to recover to steady state may be shorter or longer and would be reevaluated using the 3D model after 
additional data were collected during Phase I. If the mine was not plugged and allowed to drain, 
groundwater levels would partially recover, but would not return to pre-mining levels, and water would 
continue to flow from the mine at the rate of about 110 gpm. If deep groundwater was a component of the 
inflow to St. Paul Lake, mine dewatering would unavoidably reduce this source of water to the lake, and 
the lake level may lower more quickly during dry years when the only source of water to the lake was 
bedrock groundwater. 

The interception and use of surface runoff at the mine facilities would unavoidably reduce streamflow in 
study area streams, and the paste tailings facility would unavoidably alter the topography and drainage 
characteristics of part of the Miller Gulch and Rock Creek watersheds. 

4.22.5.2 Water Quality 
If less bedrock groundwater were contributed to St. Paul Lake and Rock Creek Project study area streams 
and springs, water in the lake, springs and streams may become more dilute, with lower dissolved solids 
concentrations. Downgradient of the paste tailings facility, nitrate, sodium, potassium, chloride, sulfate, 
ammonia, and aluminum concentrations would increase in groundwater, but would not exceed Montana 
groundwater quality standards. Treated wastewater would be discharged to either the infiltration ponds or 
to the permitted outfall in the Clark Fork River and would change the quality of the receiving water; 
however, treated discharge would be required to meet MPDES permitted effluent limits. 

4.22.6 Soils 
Unavoidable adverse effects on soils are discussed on page 4-325 of the 2001 FEIS. 

4.22.7 Wetlands and Nonwetland Waters of the U.S. 
There would be an unavoidable loss of 3.5 to 4.5 acres of wetlands under all action alternatives. RCR’s 
mitigation plan would mitigate for all unavoidable wetland losses. 

4.22.8 Aquatics Life and Fisheries 
Subsurface mining activities could result in baseflow reductions in streams. These potential reductions 
and associated effects would be similar for all action alternatives. Changes in baseflow may directly affect 
the quantity of aquatic habitat. Baseflow reductions could magnify or create new seasonal migration 
barriers in stream reaches in the study area. Groundwater drawdown could also decrease the capacity of 
groundwater to moderate stream temperatures. Due to uncertainty associated with mine-related ground 
and surface water effects and because streamflow-habitat relationships have not been defined for study 
area streams, potential effects on aquatic habitat cannot be quantified. Effects on aquatic life from reduced 
baseflows may occur for the life of the mine and continue after mine closure, with the greatest predicted 
baseflow reduction occurring after mine closure. Baseflows are predicted to return to pre-project 
conditions under some closure options. 
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4.22.9 Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species 
(Biodiversity) 
Seven populations of three plant species of special concern are in the disturbance footprint and would be 
partially or totally destroyed if they could not be avoided. These species include pointed broom sedge, 
yerba buena, and wavy moonwort. Impacts on these species vary by alternative. For a discussion of 
unavoidable adverse effects on biodiversity of wildlife habitat/vegetation and wildlife species, see page 4-
325 of the 2001 FEIS. Impacts on plant species of special concern would be the same as described on 
page 4-325 of the 2001 FEIS, except that impacts on species added to the Forest Service sensitive species 
list since 2001 were not addressed. Suitable habitat for tapertip onion, Washington monkey flower, and 
bank monkey flower is present in the study area. Unavoidable impacts could occur to these species if 
populations occurred in the disturbance areas and could not be avoided. 

4.22.10 Threatened and Endangered Species 

4.22.10.1 Bull Trout 
The streams potentially affected include reaches designated as bull trout critical habitats including 
mainstem Rock Creek, East Fork Rock Creek, East Fork Bull River, and Bull River downstream of East 
Fork Bull River. Baseflow reductions are predicted to occur in West Fork Rock Creek, where bull trout 
presence has been verified. Changes in baseflow may directly affect the quantity of aquatic habitat 
available to bull trout at different life stages. Baseflow reductions could magnify or create new seasonal 
migration barriers in stream reaches in the study area. Baseflow reduction could also indirectly affect bull 
trout habitat and migration by influencing flows through alluvium and stream substrates, affecting 
spawning habitats and egg incubation. Groundwater drawdown could also decrease the capacity of 
groundwater to moderate stream temperatures. Due to uncertainty associated with mine-related ground 
and surface water effects and because streamflow-habitat relationships have not been defined for study 
area streams, potential effects on bull trout cannot be quantified at this time. Effects on bull trout from 
reduced baseflows may occur for the life of the mine and continue after mine closure, with the greatest 
predicted baseflow reduction occurring after mine closure. Baseflows are predicted to return to pre-
project conditions under some closure options. 

4.22.10.2 Terrestrial Species 
In Alternative V, effects would be mitigated through acquisition or establishment of easements on 2,450 
acres of replacement habitat, implementation of road access changes, and implementation of other 
measures described in Section 2.3.1.16, Monitoring and Mitigation Plans. The results of the analysis 
using updated data on existing conditions are consistent with the USFWS 2006 BO and 2007 BO 
Supplement (USFWS 2006, 2007a). In the 2007 BO Supplement, the USFWS determined that the 
proposed mitigation measures would offset the negative impacts of Alternative V and that Alternative V 
would not likely jeopardize the continued existence of grizzly bears. The net effect of implementation of 
Alternative V would be improved conditions for grizzly bears. 

In Alternatives II, II, and IV, construction of mine facilities, construction and improvement of roads, 
changes in road access, and increased human activity would result in unavoidable adverse effects on 
grizzly bears, including habitat loss and degradation, reduced core habitat, and increased road densities, 
that would not be fully mitigated. Due to the length of the proposed activity (25 to 30 years) and the loss 
of available habitat, the habitat carrying capacity for grizzly bear would likely be reduced. 

In Alternatives IV and V, unavoidable impacts on lynx would occur due to losses or alteration of about 10 
acres of lynx habitat from construction of the evaluation adit. Unavoidable losses of lynx habitat would be 
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slightly greater in Alternatives II, III, and IV, and are described on pages 4-173 through 4-194 of the 2001 
FEIS. 

4.22.11 Socioeconomics 
For a discussion of unavoidable adverse effects on socioeconomics, see page 4-327 of the 2001 FEIS. 
Total annual employment and labor income described in the 2001 FEIS have been updated. For the 
Production Phase of the Rock Creek Project, the estimated total annual employment would be about 640 
jobs annually. Total labor income would be approximately $38.8 million annually. 

4.22.12 Transportation 
For a discussion of unavoidable adverse effects on transportation, see page 4-328 of the 2001 FEIS. 

4.22.13 Recreation 
For a discussion of unavoidable adverse effects on recreation, see page 4-328 of the 2001 FEIS 

4.22.14 Wilderness, Roadless Areas, and Wild and Scenic Rivers 
The CMW may experience increased use and mine activities would likely be heard, seen, or smelled from 
some locations within the CMW. Mine facilities may result in indirect impacts on IRAs due to increased 
noise. Effects on Wild and Scenic Rivers would be negligible. 

4.22.15 Cultural Resources 
For a discussion of unavoidable adverse effects on cultural resources, see page 4-328 of the 2001 FEIS. 

4.22.16 Native American Treaty Rights 
For a discussion of unavoidable adverse effects on Native American treaty rights, see page 4-328 of the 
2001 FEIS. 

4.22.17 Sound 
For a discussion of unavoidable adverse noise effects, see page 4-328 of the 2001 FEIS. 

4.22.18 Scenic Resources 
For a discussion of unavoidable adverse effects on scenic resources, see page 4-329 of the 2001 FEIS. 
Visual impacts under all action alternatives would be direct, long-term, and unavoidable. Existing settings 
and landscapes in both the Clark Fork Valley and Rock Creek drainage would be dramatically altered 
during mine operation and for several decades following operation. 
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4.23 Short-Term Uses and Long-Term Productivity 
The analysis of short-term uses and long-term productivity has been updated for resources where there are 
significant new circumstances or information relevant to environmental concerns and bearing on the Rock 
Creek Project or its impacts. For other resources, the reader is referred to the discussion in the 2001 FEIS. 

4.23.1 Forest Plan 
The short-term mine construction and operations would devote between 445 and 609 acres, depending on 
the alternative, of land currently managed for natural resources such as grizzly bear habitat, ungulate 
winter range, and timber production to mine-related uses. 

4.23.2 Climate and Greenhouse Gases 
During construction and operation of the mine, nitrogen and sulfur emissions would occur. These 
emissions would substantially decrease when underground mining ceased and would end after the adits 
were plugged. Long-term productivity would not be affected. 

4.23.3 Air Quality 
During construction and operation of the mine, air pollutant concentrations would be higher throughout 
the study area and in the CMW than current levels, but below applicable air quality standards. Once 
mining and reclamation are completed, the pollutant concentrations would return to pre-mining levels, 
assuming adequate revegetation success. Long-term productivity would not be affected. 

4.23.4 Geology 
See page 4-329 of the 2001 FEIS for a discussion of short-term uses and long-term productivity of 
geological resources. 

4.23.5 Water Quantity and Quality 

4.23.5.1 Water Quantity 
The short-term use of water resources would consist of using mine inflows and surface runoff for 
mining/milling and discharging treated water to groundwater via the infiltration ponds or to the Clark 
Fork River. The short-term reduction in available water from this portion of the Cabinet Mountains would 
be equal to the consumptive use of the mine. The only changes that may occur that would affect the long-
term productivity of water resources in terms of streamflow would be plugging or not plugging the adits 
after mine closure. Plugging at the top of the adits would result in surface flows that may be slightly less 
than pre-mine conditions. Without plugging, streamflow would be reduced in the East Fork Bull River 
and South Basin Creek (Hydrometrics 2014c). 

4.23.5.2 Water Quality 
Changes may occur that would affect the long-term productivity of water resources in terms of water 
quality. These water quality changes may occur due to the loss of deep groundwater supply to streams, 
springs, and lakes. Changes to stream water quality due to discharging treated water to the Clark Fork 
River would occur until it met MPDES permitted effluent limits without treatment. The effect on 
groundwater quality due to seepage from the paste tailings facility would also be long-term. 

4.23.6 Soils 
For a discussion of short-term uses and long-term productivity of soils, see page 4-329 of the 2001 FEIS. 
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4.23.7 Wetlands and Nonwetland Waters of the U.S. 
Short-term impacts on wetlands and nonwetland waters of the U.S. would occur during construction 
activities due to increased sediment contributions but would be mitigated through implementation of 
BMPs. Other potential short-term impacts would result from time delays between the development and 
functioning of the created, isolated wetlands and destruction of the existing wetland resources. Because 
functions and services would be replaced through wetland mitigation, there would be no long-term loss of 
productivity for wetlands. A long-term impact would result from the 30-year delay in reconstructing the 
nonwetland waters of the U.S. channel at the proposed mill site for Alternative II. 

Short- and long-term impacts on wetlands downstream of the proposed paste tailings facility may occur. 
The capture of surface water by the paste tailings facility and the capture of both surface and groundwater 
by the proposed paste tailings facility seepage collection system would reduce the total drainage area 
contributing to the wetlands and potentially reduce the duration of saturation, inundation, and ponding of 
water in these wetlands. Decreased surface and groundwater flow, especially during the growing season 
or dry periods, may allow vegetative species more tolerant of drier sites to replace species requiring 
moister site conditions. The use of paste tailings disposal for Alternative V would delay impacts on some 
wetlands for up to 25 years and thus minimize the total cumulative impacts on wetlands for the short 
term. 

4.23.8 Aquatic Life and Fisheries 
Short-term effects of construction and operation of the Rock Creek Project on aquatic life would include 
increases in sedimentation to streams, which would be mitigated. Effects on aquatic life from potentially 
reduced base flows may occur for the life of the mine and continue after closure, with the greatest 
predicted baseflow reduction occurring after mine closure (Section 4.7.3.1.3, Phase II - Closure/Post-
Closure (Year 36 through Year 38/Year 39 through at least Year 70)). Baseflows are predicted to return to 
pre-project conditions under some closure options. Effects would be similar among all action alternatives. 

4.23.9 Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species 
(Biodiversity) 
For a discussion of short-term uses and long-term productivity of biological resources, see page 4-330 of 
the 2001 FEIS. 

4.23.10 Threatened and Endangered Species 

4.23.10.1 Bull Trout 
Short-term effects of construction and operation of the Rock Creek Project on bull trout would be the 
same as described in Section 4.23.8, Aquatic Life and Fisheries. 

4.23.10.2 Terrestrial Species 
In Alternative V, impacts on the grizzly bear, including the loss of available habitat and increased human 
disturbance, would be mitigated through acquisition or establishment of easements on 2,450 acres of 
replacement habitat, implementation of road access changes, and implementation of other measures 
described in Section 2.3.1.16, Monitoring and Mitigation Plans. Alternative V would not decrease core 
area or increase OMRD or TMRD in BMUs 4, 5, and 6. Although baseline conditions in BMUs 4, 5, and 
6 do not meet all Access Amendment standards for core habitat, OMRD, and TMRD, the mitigation 
proposed for the Rock Creek Project is expected to help KNF achieve the Access Amendment standards 
over time. The results of the analysis using updated data on existing conditions are consistent with the 
USFWS 2006 BO and 2007 BO Supplement (USFWS 2006, 2007a). In the 2007 BO Supplement, the 



Chapter 4 Short-Term Uses and Long-Term Productivity 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
4-213 

USFWS determined that the proposed mitigation measures would offset the negative impacts of 
Alternative V and that Alternative V would not likely jeopardize the continued existence of grizzly bears. 
The net effect of implementation of Alternative V would be improved conditions for grizzly bears. 

In Alternatives II, III, and IV, impacts on grizzly bears, including habitat loss and degradation, reduced 
core habitat, and increased road densities would not be fully mitigated and would last at least until mine 
reclamation was completed. Due to the length of the proposed activity (25 to 30 years) and the loss of 
available habitat, the habitat carrying capacity for grizzly bear would likely be reduced in the long term. 

Long-term losses of lynx habitat would occur in all action alternatives, including the loss of multistory or 
late-successional forest snowshoe hare habitat, but would be greater in Alternatives II and II than 
Alternatives IV and V. Impacts on lynx would be minor in all alternatives, and all alternatives include 
reclamation of disturbed areas after mine closure. As described in Section 2.3.1.15, Reclamation, a Phase 
I revegetation plan would be implemented under Alternative V. If reclamation were successful, sites with 
lynx habitat potential would return to suitable lynx habitat in the long term, equating to about 25- to 30-
year life of the mine and reclamation, plus additional time for plant establishment and succession. 

4.23.11 Socioeconomics 
For a discussion of short-term uses and long-term productivity of socioeconomic resources, see page 4-
331 of the 2001 FEIS. 

4.23.12 Transportation 
For a discussion of short-term uses and long-term productivity of biological resources, see page 4-332 of 
the 2001 FEIS. 

4.23.13 Wilderness, Roadless Areas, and Wild and Scenic Rivers 
Short-term mine construction and operation may result in aesthetic impacts on visitors from some 
locations within the CMW and IRAs. Aesthetic impacts would be long-term where disturbed areas, such 
as the air-intake ventilation adit, mill site, or paste tailings facility, were visible. Monitoring in the CMW 
would result in long-term effects on wilderness character for some visitors. Long-term effects on Wild 
and Scenic Rivers would be negligible. 

4.23.14 Cultural Resources 
For a discussion of short-term uses and long-term productivity of biological resources, see page 4-332 of 
the 2001 FEIS. 
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4.24 Irreversible and Irretrievable Commitments of Resources 
Irreversible effects are those effects caused by the Rock Creek Project that cannot be reversed. 
Irretrievable effects are caused by an alternative that changes outputs or commodities of the land’s use. 
These changes in output, however, must be reversible. Updated resource analyses have been included in 
this section where there are significant new circumstances or information relevant to environmental 
concerns and bearing on the Rock Creek Project or its impacts. For other resources, the reader is referred 
to the discussion in the 2001 FEIS. 

4.24.1 Forest Plan 
The Rock Creek Project would irretrievably devote NFS lands to mining uses for the 25- to 30-year life of 
the project. This would reduce local grizzly, timber, and ungulate winter range uses in the Rock Creek 
drainage. Following completion of mining, about 57 acres of NFS lands at the paste tailings facility 
would not return to pre-mining uses. 

4.24.2 Geology 
For a discussion of irreversible and irretrievable commitments of geologic resources, see pages 4-332 and 
4-333 of the 2001 FEIS. 

4.24.3 Water Quantity and Quality 

4.24.3.1 Water Quantity 
Most of the total precipitation that falls in the Cabinet Mountains flows from the mountains as surface 
water and groundwater. The total water yield from the Cabinet Mountains varies from year-to-year as a 
function of the total precipitation and varying rates of evapotranspiration. During the Operations Phase, 
some water would be used consumptively by the Rock Creek Project, reducing the total yield of the 
Cabinet Mountains in the study area by that amount. Relative to the total yield of the affected watersheds, 
the consumptive use volume would be small. The use of mine and adit inflows and any water needed for 
mine operations and resulting reduction in yield would be an irretrievable commitment of resources. 

In addition to water consumptively used, the estimated increase in groundwater storage due to the mine 
void would be about 27,000 acre-feet, based on the total estimated ore and waste rock to be mined. This 
volume of groundwater required to fill the mine void would be an irretrievable commitment of resources. 

The paste tailings facility would alter the topography and drainage characteristics in the Miller Gulch and 
Rock Creek basins, which may slightly affect streamflow in both streams. The flow changes would be an 
irreversible commitment of surface water resources. 

4.24.3.2 Water Quality 
Water quality impacts resulting from mine inflows during and after mining would be an irretrievable 
commitment of surface water resources. Effects on the water quality of the Clark Fork River due to the 
discharge of treated water and effects on groundwater quality due to seepage from the paste tailings 
facility would be an irreversible commitment of water resources. 

4.24.4 Soils 
For a discussion of irreversible and irretrievable commitments of soils, see page 4-333 of the 2001 FEIS. 
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4.24.5 Wetlands and Nonwetland Waters of the U.S. 
There would not be an irreversible loss of existing wetlands and nonwetland waters of the U.S. under all 
action alternatives because all wetlands and nonwetland waters are renewable resources and the effects 
would be mitigated. Wetland effects for all alternatives have been reduced compared to those presented in 
the 2001 FEIS, and updated mitigation plans based on the revised effects would be developed for 
Alternatives I through IV to mitigate wetland losses. The proposed mitigation plan for Alternative V 
would create 5.2 acres of wetlands to replace wetland functions and services of 3.5 acres of wetlands. 

All alternatives would result in irretrievable losses of wetlands and nonwetland waters for the period that 
permanent fill is left in place and until vegetation is reestablished. For Alternative V, there would be an 
irretrievable loss of 3.5 acres of existing isolated wetlands and 0.4 acre of nonwetland waters of the U.S. 
Successful wetland mitigation would compensate for the loss by reestablishing the diversity and 
abundance of habitat for aquatic and terrestrial species, reducing sediment transport to Rock Creek and 
attenuating peak flows. 

4.24.6 Aquatics Life and Fisheries 
All of the action alternatives could potentially reduce the quality and quantity of aquatic habitat due to 
decreases in flow. Due to uncertainty associated with mine-related ground and surface water effects and 
because streamflow-habitat relationships have not been defined for study area streams, potential effects 
on aquatic resources cannot be quantified. Any reduction in habitat quality and quantity would be 
irretrievable. Any mortality or reduction in productivity of aquatic resources would be irretrievable. 

4.24.7 Biodiversity of Wildlife Habitat/Vegetation and Wildlife Species 
(Biodiversity) 
For a discussion of irreversible and irretrievable commitments of wildlife habitat/vegetation and wildlife 
species, see pages 4-334 and 4-335 of the 2001 FEIS. 

4.24.8 Threatened and Endangered Species 

4.24.8.1 Bull Trout 
Irreversible and irretrievable commitments of resources due to impacts on bull trout or its habitat would 
be the same as described in Section 4.23.8, Aquatic Life and Fisheries. 

4.24.8.2 Terrestrial Species 
In Alternative V, impacts on the grizzly bear, including the loss of available habitat and increased human 
disturbance, would be mitigated through acquisition or establishment of easements on 2,450 acres of 
replacement habitat, implementation of road access changes, and implementation of other measures 
described in Section 2.3.1.16, Monitoring and Mitigation Plans. Alternative V would not decrease core 
area or increase OMRD or TMRD in BMUs 4, 5, and 6. Although baseline conditions in BMUs 4, 5, and 
6 do not meet all Access Amendment standards for core habitat, OMRD, and TMRD, the mitigation 
proposed for the Rock Creek Project is expected to help KNF achieve the Access Amendment standards 
over time. The results of the analysis using updated data on existing conditions are consistent with the 
USFWS 2006 BO and 2007 BO Supplement (USFWS 2006, 2007a). In the 2007 BO, the USFWS 
determined that the proposed mitigation measures would offset the negative impacts of Alternative V and 
that Alternative V would not likely jeopardize the continued existence of grizzly bears. The net effect of 
implementation of Alternative V would be improved conditions for grizzly bears. 
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In Alternatives II, II, and IV, adverse effects on grizzly bears, including habitat loss and degradation, 
reduced core habitat, increased road densities, and increased human disturbance, would not be fully 
mitigated. Due to the length of the proposed activity (25 to 30 years) and the loss of available habitat, the 
habitat carrying capacity for grizzly bear would likely be reduced. This effect may be irreversible should 
the loss of habitat keep the population potential below a viable level. If the population stays below the 
viable level, the effect becomes irretrievable without large-scale augmentation. 

No irreversible or irretrievable commitments of resources due to impacts on the Canada lynx or its habitat 
would occur as a result of any of the action alternatives. Impacts on lynx would be minor in all 
alternatives, and all alternatives include reclamation of disturbed areas after mine closure. As described in 
Section 2.3.1.15, Reclamation, a Phase I revegetation plan would be implemented under Alternative V. If 
reclamation were successful, sites with lynx habitat potential would return to suitable lynx habitat in the 
long term, equating to about 25- to 30-year life of the mine and reclamation, plus additional time for plant 
establishment and succession. 

4.24.9 Socioeconomics 
For a discussion of irreversible and irretrievable effects on socioeconomics, see page 4-335 of the 2001 
FEIS. 

4.24.10 Transportation 
For a discussion of irreversible and irretrievable effects on transportation, see pages 4-335 and 4-336 of 
the 2001 FEIS. 

4.24.11 Recreation 
For a discussion of irreversible and irretrievable effects on recreation, see page 4-336 of the 2001 FEIS. 

4.24.12 Wilderness, Roadless Areas, and Wild and Scenic Rivers 
No irreversible or irretrievable effects on wilderness, roadless areas, or wild and scenic rivers would 
occur. For a discussion of irreversible and irretrievable commitments of wilderness, see page 4-336 of the 
2001 FEIS. 

4.24.13 Cultural Resources 
For a discussion of irreversible and irretrievable commitments of cultural resources, see page 4-336 of the 
2001 FEIS. 

4.24.14 Native American Treaty Rights 
For a discussion of irreversible and irretrievable effects on Native American Treaty Rights, see page 4-
336 of the 2001 FEIS. 

4.24.15 Sound 
For a discussion of irreversible and irretrievable noise effects, see page 4-336 of the 2001 FEIS. 

4.24.16 Scenic Resources 
For a discussion of irreversible and irretrievable commitments of scenic resources, see page 4-336 of the 
2001 FEIS. 
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4.24.17 Environmental Justice 
EO 12898, Environmental Justice requires federal agencies to identify and address, as appropriate, 
disproportionately high and adverse human health or environmental effects on minority and low-income 
populations when implementing their respective programs, including American Indian programs. The 
KNF’s analysis of Environmental Justice follows the CEQ’s guidance on Environmental Justice (CEQ 
1997), the EPA’s guidance on Environmental Justice (EPA 1998, 1999), and the U.S. Department of 
Agriculture’s regulation on Environmental Justice (USDA 1997). These documents suggest a step-wise 
evaluation of Environmental Justice: identification of minority and low-income populations, assessment 
of effects and determination if the effects would be disproportionately high and adverse, and mitigation. 
The U.S. Department of Agriculture’s regulation indicates an effect on a minority or a low-income 
population is disproportionately high and adverse if the adverse effect is appreciably more severe or 
greater in magnitude than the adverse effect that will be suffered by the nonminority population and/or 
non-low-income population. 

No minority or low-income populations live in the study area. American Indians are a minority 
population, and although the proposed mine is not located within or adjacent to any tribal reservations, it 
is located within the boundaries of land covered by the Hell Gate Treaty (Section 3.19, American Indian 
Treaty Rights). All action alternatives would restrict access to mine facility sites to all members of the 
public, including tribal members. Proposed mitigations in all action alternatives would reduce the effects 
of access restrictions. The access restrictions would not be disproportionately high or adverse on any 
minority or low-income population. 
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Chapter 5. Consultation and Coordination 

5.1 Preparers and Contributors 

5.1.1 Forest Service 
Name Responsibilities Qualifications Experience 

(years) 
Anderson, Jeremy Wildlife Biology (2015) Master of Natural Resources 

B.S. Wildlife Resources 
14 

Anderson, Shelly Transportation  24 
Bouma, Janis NEPA  M.A. Anthropology 

B.A. Forestry/Resource 
Conservation 
B.A. Anthropology/Archaeology 

20 

Carlson, John Fisheries M.S. Fisheries 
B.S. Fisheries 

30 

Ehmann, Cheryl Resource Technician  16 
Frament, Ellen Forest Planning M.S. Forest Economics 

B.S. Natural Science 
30 

Gebert, Krista  B.A. Economics 18 
Gier, John Soils M.S. Soil Science 

B.S. Geology 
24 

Gillan Rita GIS B.S. Forestry 30 
Grupenhoff, Doug Fisheries B.S. Forestry/Wildlife Mgt. 26 
Gubel, John District Ranger B.S. Forestry 29 
Gurrieri, Joe Hydrogeology M.S. Geology 

B.A. Geography/Geology 
30 

Hagarty, Lynn Project Coordinator 
(October 2016 to April 
2017) 

B.S. Geology 29 

Hightower, Terry Botanist M.S. Plant Ecology 
B.S. Biology 

11 

Holifield, Jennifer Wildlife Biology  B.S. Wildlife Biology/Range/ 
Resource Conservation 
Management 

27 

Huffine, Michael Project Coordinator (April 
2012 to October 2016) 

B.S. Hydrogeology 
A.S. Earth Science 

9 

Johnsen, Steve Wildlife Biology/Old 
Growth 

M.S. Wildlife Biology 
B.S. Wildlife Biology 

25 

Kedish, Gary Recreation/Wilderness M.S. Natural Resources 
B.S. Natural Resources, Ecology, 
and Conservation  

12 

Kindel, Kenny Forest Hydrology and 
Watershed Program 
Manager 

B.A. Biology 22 

Lacklen, Bobbie Project Coordinator (May 
2011 to April 2017) 

B.A. Geology 28 

Lampton, Linda GIS  A.A. Business 27 
Mason, Sandi Lands Business 15 
Miller, Katelyn Project Coordinator (April 

2017 to present) 
B.S. Geological Engineering 
M.S. Geosciences 

4 
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Name Responsibilities Qualifications Experience 
(years) 

Neesvig, Craig Hydrology B.S. Hydrology 15 
Smith, Lawrence Forester A.A. Forestry  38 
Smith, Megan Vegetation B.S. Forestry 

B.S. Freshwater Fisheries 
15 

Stantus, Paul Engineer B.S. Civil Engineering 33 
TeSoro, Ray Geology (2011 through 

2016) 
B.S. Geology 34 

Timmons, Becky Heritage/American Indian M.A. Anthropology 
B.A. Anthropology 

32 

Werner, Peter Geotechnical M.S. Mining Engineering 
Double B.S. Civil Engineering and 
Geology 

20 

Young, Barb GIS M.S. Soils 
B.A. Geology 

23 

5.1.1.1 Forest Service Contractors 
Name Responsibilities Qualifications Experience 

Burnside, Michael Geology M.S. Economic Geology 
B.A. Geology 

40 

McKay, John Geology B.A. Geology 29 
Wegner, Steve Hydrology B.S. Watershed Management 28 
 

5.1.2 SEIS Consultant Team 
Name/Firm Responsibilities Qualifications Experience 

Baud, Karen 
ERO Resources Corp. 

Project Manager, Wildlife M.A. Biology 
B.A. Biology 

18 

Buscher, Dave 
Buscher Soil and 
Environmental 

Soils and Reclamation M.S. Ecological Engineering 
B.S. Geological Engineering 
B.S. Wildlife Biology 

33 

Butler, Steve 
ERO Resources Corp. 

Biodiversity and Terrestrial 
Threatened and Endangered 
Species 

Master of Environmental 
Management  
B.S. Biology 

18 

Cole, Andy 
ERO Resources Corp. 

Socioeconomics, 
Transportation and 
Recreation 

Master of Forest Science 
M.A. German 
B.A. German/Physics 

17 

Corsi, Emily  
ERO Resources Corp. 

Public Comments 
Forest Plan Consistency 

M.S. Natural Resources 
Conservation 
B.A. Politics 

9 

Fleming, Ed 
Ottertail Environmental 

Fisheries and Aquatic 
Biology 

B.S. Aquatic Biology 22 

Galloway, Barbara 
ERO Resources Corp. 

Hydrology M.S. Water Resources 
Double B.A. Biology and 
Environmental Studies 

30 

Galloway, Michael 
ERO Resources Corp. 

Hydrogeology M.S. Geology 
B.S. Geology 

43 

Gerstung, Heidi 
Ottertail Environmental 

Fisheries and Aquatic 
Biology (2016 to present) 

B.S. Ecology 10 

Hesker, David 
ERO Resources Corp. 

Graphics B.F.A. Graphic Design 24 
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Name/Firm Responsibilities Qualifications Experience 
Hodges, Wendy 
ERO Resources Corp. 

Geographic Information 
Systems 

M.S. Environmental Policy and 
Management 
B.S. Natural Science 

7 

Holdeman, Mark 
Holdeman Landscape 
Architecture, Inc. 

Visual B.L.A. Landscape Architecture 30 

Larmore, Sean 
ERO Resources Corp. 

Cultural Resources M.A. Archaeology 
B.A. Anthropology 

15 

Mangle, Bill 
ERO Resources Corp. 

Wilderness, and Inventoried 
Roadless Areas  

M.S. Natural Resource Policy and 
Planning 
B.S. History/Political Science 

16 

Martin, Paul 
AquaResource a 
division of Matrix 
Solutions Inc. 

Hydrology M.S. Hydrogeology 
B.A.S. Civil Engineering 

28 

Moore, Joel 
Ottertail Environmental 

Fisheries and Aquatic 
Biology, Bull Trout 
(2011 to 2014) 

M.S. Land Resources and 
Environmental Sciences 
B.S. Fisheries and Wildlife 

11 

Olmsted, Brian  
ERO Resources Corp. 

Assistant Project Manager, 
Geology 

M.S. Geochemistry 
B.S. Geology 

12 

Rouse, Leigh 
ERO Resources Corp. 

Wetlands  M.S. Botany 
B.A. Biology 

16 

Schafer, William 
Schafer Limited LLC 

Geochemistry Ph.D. Soil Science 
M.S. Soil Science 
B.S. Watershed Science 

32 

Smith, Garth 
ERO Resources Corp. 

Geographic Information 
Systems 

M.A. Geography 
B.S. Geography 

18 

Trenholme, Richard 
ERO Resources Corp. 

Quality Control B.S. Agronomy 37 

Vandergrift, Tom 
Agapito and Associates, 
Inc. 

Mine Engineering M.S. Mining Engineering  
B.S. Mining Engineering 

25 

Wall, Kay 
ERO Resources Corp. 

Technical Editor B.A. Behavioral Science 32 

 

5.2 Other Federal, Tribal, State, and Local Agencies 
The Forest Service consulted the following individuals, federal, tribal, state, and local agencies and 
agency personnel during the development of this SEIS. 

Name/Agency or Tribe Responsibilities 
Kevin Aceituno 
U.S. Fish and Wildlife Service 

Endangered Species Act Compliance 

Allan, Chief J. 
Coeur d’ Alene Tribe 

American Indian Rights 

Allen, Dana 
Environmental Protection Agency 

NEPA (Project Contact 2015 to Present) 

Berkeley, James 
Environmental Protection Agency 

Wetlands and 404 Permit 

Bohan, Susan 
Environmental Protection Agency 

NEPA 

Bush, Jodi 
U.S. Fish and Wildlife Service 

Endangered Species Act Compliance 
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Name/Agency or Tribe Responsibilities 
Chilton-Radandt, Tonya Wildlife 
Ben Conard 
U.S. Fish and Wildlife Service 

Endangered Species Act Compliance 

Hanley, James 
Environmental Protection Agency 

Mine Engineering 

Hill, Chris 
Montana Department of Environmental Quality 

Stormwater Permit 

Jepson, Wayne 
Montana Department of Environmental Quality 

Hydrology 

McWhorter, Lynne  
Environmental Protection Agency 

NEPA 

Moran, E.T.  
Confederated Salish and Kootenai Tribes 

American Indian Rights 

Nenema, Glenn 
Kalispel Tribe 

American Indian Rights 

O’Mara, Jenny 
Montana Department of Environmental Quality 

Air Quality 

Ott, Toney  
Environmental Protection Agency 

Wetlands and 404 Permit 

Pierce, Maggie  
Environmental Protection Agency 

NEPA Project Contact 
(2010 to 2015) 

Porter, Jennifer 
Kootenai Tribe of Idaho 

American Indian Rights 

Reid, Tom 
Montana Department of Environmental Quality, Water 
Protection Bureau 

Water Quality 

Rolfes, Herb 
Montana Department of Environmental Quality 

Operating Permit 

Russell, Carol 
Environmental Protection Agency 

Mine Waste Team 

Schroeder, Christina 
Army Corps of Engineers 

Wetlands and 404 Permit 
(2013 to present) 

Skubinna, Paul 
Montana Department of Environmental Quality 

MPDES Permit 

Sterling, Bruce 
Montana Department of Fish, Wildlife and Parks 

Wildlife 

Stevens, Loretta 
Confederated Salish and Kootenai Tribes 

American Indian Rights 

Tillinger, Todd  
Army Corps of Engineers 

Wetlands and 404 Permit 

Tomten, Dave 
Environmental Protection Agency 

NEPA 

Winters, Jim 
Army Corps of Engineers 

Wetlands and 404 Permit 
(2010 to 2012) 

Wireman, Mike 
Environmental Protection Agency 

Hydrogeology 
(2011 to 2014) 

Yashan, Dean 
Montana Department of Environmental Quality 

Water Quality 
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5.3 Agencies, Companies, and Organizations Consulted 
This Final SEIS has been distributed to individuals who specifically requested a copy of the document 
either in hard or electronic copy. In addition, copies have been sent to the federal agencies, tribal 
governments, state and local governments, and organizations representing a wide range of views 
regarding the proposed Rock Creek Project. The mailing list was compiled using the names and addresses 
of the following: 

• Parties who participated in public meetings or who submitted written comments on the 1995 
DEIS, 1998 Supplemental Draft EIS, or the 2001 FEIS 

• Parties who requested copies of the Draft and/or Final SEIS 
• Agencies, governments, tribes, and companies potentially affected by the proposed operation 
• Agencies and groups consulted during the SEIS preparation 

 
A copy of this Final SEIS can be reviewed at the following locations or via the Internet on the Forest 
Service web page (http://www.fs.usda.gov/detail/kootenai/landmanagement/projects): 

• Supervisor’s Office, Kootenai National Forest, Libby, MT 
• Cabinet Ranger Station, Trout Creek, MT 
• Montana Department of Environmental Quality, Helena, MT 
• Montana State Library 
• Mansfield Library, University of Montana, Missoula, MT 
• Lincoln County Library, Libby, MT 
• Thompson Falls Public Library, Thompson Falls, MT 
• Laurie Hill Library, Heron, MT 

 
Copies of this document are also available on request from: 

Kootenai National Forest 
31374 U.S. Highway 2 
Libby, MT 59923-3022 
(406) 293-6211 
 
The following agencies, organizations, and individuals received a copy of the Final SEIS or received 
Notice of Availability: 

http://www.fs.usda.gov/detail/kootenai/landmanagement/projects
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5.3.1 Federal, State, or Local Agencies 
Advisory Council on Historic 

Preservation 
Bonner County Commissioners 
City Of Libby 
City Of Troy 
Coeur D'Alene Tribe 
Confederated Salish And 

Kootenai Tribes 
County Commissioner Flathead 
County Commissioner Lincoln 
Federal Aviation Administration 
Idaho Dept Of Environmental 

Equality 
Idaho Dept Of Fish And Game 
Idaho Panhandle Ranger District - 

Priest Lake Ranger District 
Kalispell Tribe 
Kootenai Tribe Of Idaho 
Libby Area Chamber Of 

Commerce 
 

MT Dept Of Environmental 
Quality 

MT Deputy Director Kirby 
Campbell-Rierson 

MT Fish Wildlife & Parks 
MT Governor Steve Bullock 
MT Representative Mike Cuffe 
MT Representative Bob Brown 
MT Senator Chas Vincent 
MT Senator Jennifer Fielder 
ID Senator Jim Risch 
National Agricultural Library 
National Environmental 

Coordinator, RNCS 
Naval Operations Energy & 

Environmental Readiness 
Division 

Northwest Power Planning 
Council 

Sanders County Commissioner 
Troy Public Schools 
U.S. Army Corps Of Engineers 
 

U.S. Bureau Of Land 
Management 

U.S. Coast Guard Office of 
Environmental Management 

U.S. Department of Agriculture 
APHIS PPD/EAD 

U.S. Department of Energy 
NEPA Policy & Compliance 

U.S. Environmental Protection 
Agency 

U.S. Environmental Protection 
Agency Region 10 

U.S. Environmental Protection 
Agency Region 8 

U.S. Fish And Wildlife Service 
U.S. Senator MT Jon Tester 
U.S. Senator MT Steve Daines 
University Of Chicago 

Department Of Geoscience 
University of Montana 
USDI Office Of Environmental 

Policy & Compliance 

5.3.2 Organizations and Businesses 
Organizations 
Alliance for the Wild Rockies 
American Exploration & Mining 

Association  
American Forest & Paper 

Association 
Associated Students of the 

University of Montana 
Backcountry Hunters And Anglers 
Blue Ribbon Coalition 
Board of Environmental Review 
Bonner County Sportsmen's 

Association 
Boone and Crockett Club 
Bowdoin College 
Cabinet Back Country Horsemen 
Cabinet Ridge Riders  
Center for Biological Diversity  
Center for Science in Public 

Participation  
Clark Fork Coalition  
Cololalla Lake Association  
Defenders of Wildlife 
Frissell & Raven Hydrobiological 

and Landscape Sciences, LLC  

Great Bear Foundation 
Great Old Broads for Wilderness  
Holly Eve Foundation, Inc. 
Idaho Conservation League  
Idaho Council of Trout Unlimited  
Idaho Mining Association 
Kalispell Natural Resources 
Kootenai Environmental Alliance 
Kootenai River Network 
Lake Pend Oreille Waterkeeper  
Libby Rod And Gun Club 
Lincoln County Sno Kats 
Lower Clark Fork Watershed Group 
Montana Chamber of Commerce  
Montana Mining Association  
Montana Trout Unlimited  
Montana Wilderness Association  
Montanans for Multiple Use 
MT Conservation Corps. 
MT Wood Products Association 
National Rifle Association 
National Wild Turkey Federation 
 

National Wildlife Federation 
Noxon Rod & Gun Club 
Panhandle Chapter Trout Unlimited  
Panhandle Trail Riders Association 
Pheasants Forever 
Recreational Boating and Fishing 

Foundation 
Rock Creek Alliance 
Sanders County Community 

Development Corporation  
Sierra Club  
The Cabinet Resource Group 
The Lands Council 
Tobacco Valley Resource Group 
Treasure State Resources 

Association  
Troy Snowmobile Club 
Vanguard Research 
Western Mining Action Project 
WildLands Defense  
Wild Sheep Foundation 
Yaak Valley Forest Council 
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Businesses 
A and M Fire and Safety, Inc. 
AudioPress  
Avista  
Beartooth Oil and Gas Company 
Bennett Homes Realty and 

Investments 
Brake Supply 
Buka Environmental  
Cabinet Resource Group; Rock 

Creek Alliance, Inc.  
Calvert Ranch 
Century21/Riverstone  
Charles Sage Advertising 
Columbia Helicopters 
Common Sensing, Inc. 
CVA Industries 
Dick Irvin, Inc. 
 

Diversified House Log, Inc. 
Earthworks 
Elk Creek Minerals  
Erickson Air Crane, Inc. 
F.H. Stoltze Land & Lumber 

Company 
First State Bank 
Galloway Logging 
Gold Rush 
Golden Sunlight Mines, Inc. 
Hecla Mining Company 
High Country Outfitters 
IDA Inc. 
Idaho Forest Group, LLC 
Kootenai River Development 

Council, Inc. 
Lincoln County Weed and Rodent 

Linehan Outfitting Company 
Long Machinery 
Martlet Venture Management 
Montana Bolt Inc. 
MSE Technology Applications, Inc. 
N.A. Degerstrom Inc. 
Plum Creek Timber Company 
Rehbein Ford, Inc.  
Rocky Mountain Eye Center 
Rusher Air Conditioning 
Simplot Company 
Snap Shot Mining and Milling  
Stimson Lumber Company 
SVL Analytical  
Toole & Feeback, PLLC 
U.S. Antimony Corporation 
Yaak Stewardship, LLC 
Yaak Valley Gun Repair 

5.3.3 Individuals 
The names of individuals are available upon request from the KNF. 
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Chapter 6. Index 

2D Model, S-18, S-20, 3-99, 4-39, 4-42, 4-57, 4-66, 7-1 
310 Permit, 1-9, 1-10, 3-62, 4-84 
318 authorization, 1-9, 1-11, 4-84 
3D Model, S-18, S-19, S-20, S-21, S-22, S-23, S-28, S-31, S-34, 2-23, 2-138, 2-141, 3-94, 3-99, 3-100, 4-

37, 4-39, 4-40, 4-41, 4-42, 4-43, 4-47, 4-48, 4-49, 4-52, 4-55, 4-56, 4-57, 4-59, 4-60, 4-61, 4-63, 4-64, 
4-65, 4-71, 4-77, 4-78, 4-79, 4-86, 4-92, 4-103, 4-111, 4-118, 4-129, 4-156, 4-182, 4-207 

401 Certification, S-10, 1-9, 1-18, 2-26, 4-37 
Acid Base Accounting, S-33, 2-140, 3-30, 3-31, 7-1 
Acid generation, iv, xv, S-21, 2-22, 2-34, 3-25, 3-29, 3-30, 3-31, 3-36, 3-37, 4-70, 4-138 
Acid rock drainage, xv, S-21, 3-1, 3-28, 3-29, 3-30, 3-31, 3-32, 3-33, 3-34, 3-35, 3-39, 3-40, 3-42, 3-45, 

3-47, 4-2, 4-70, 7-1, 9-3, 9-10, 9-11, 9-17, 9-24 
Acid-generating potential, xvii, xviii, 3-30, 3-31, 3-34, 3-35, 3-36, 3-37, 3-38, 3-39, 3-45, 4-13, 7-1, 8-1 
Acid-neutralization potential, 3-30, 7-3 
Acid-Neutralization Potential, 3-30, 3-31, 3-35, 3-36, 3-37, 3-43, 3-45, 7-3 
Air quality related value, 3-9, 7-1 
Amendment, viii, S-17, S-23, S-29, S-36, S-47, 1-12, 1-21, 1-23, 2-74, 2-84, 2-86, 2-102, 2-105, 2-111, 

2-112, 2-143, 2-154, 3-4, 3-164, 3-165, 3-174, 3-175, 3-176, 3-185, 4-4, 4-5, 4-6, 4-7, 4-81, 4-106, 4-
120, 4-143, 4-153, 4-154, 4-155, 4-156, 4-157, 4-161, 4-162, 4-163, 4-173, 4-178, 4-179, 4-180, 4-182, 
4-196, 4-204, 4-205, 4-207, 4-212, 4-215, 9-6, 9-23, 9-26 

Antimony, xviii, 3-33, 3-46, 3-48, 3-49, 3-50, 3-51, 3-52, 3-53, 3-54, 3-55, 3-57, 3-58, 3-67, 3-68, 3-73, 
3-74, 3-75, 3-76, 3-77, 3-79, 3-81, 3-82, 3-84, 3-89, 3-90, 3-91, 3-92, 3-93, 4-14, 4-44, 4-45, 4-69, 4-
70, 4-73, 4-74, 4-75, 4-76, 4-77, 5-7 

Arsenic, xviii, 1-11, 3-33, 3-46, 3-48, 3-49, 3-50, 3-51, 3-52, 3-53, 3-54, 3-55, 3-57, 3-58, 3-64, 3-67, 3-
68, 3-73, 3-74, 3-75, 3-76, 3-77, 3-79, 3-80, 3-81, 3-82, 3-84, 3-89, 3-90, 3-91, 3-92, 3-93, 3-152, 4-14, 
4-44, 4-45, 4-69, 4-70, 4-73, 4-74, 4-75, 4-76, 4-77, 9-6 

ASARCO, Inc., xvi, S-8, 1-4, 1-6, 1-22, 2-71, 2-86, 2-89, 2-104, 2-115, 2-116, 2-120, 2-128, 3-13, 3-48, 
3-66, 3-80, 3-185, 4-11, 4-186, 7-1, 8-9, 9-1, 9-3, 9-4, 9-6, 9-8, 9-11, 9-13, 9-18, 9-20, 9-28 

Backfilling, iii, S-11, 2-2, 2-81, 2-121, 2-122, 2-123, 9-8 
Bald eagle, S-25, S-37, 2-95, 2-99, 2-144, 3-2, 3-156, 3-158, 3-159, 3-164, 4-146, 4-149, 4-151, 4-153, 4-

154, 4-155, 9-27 
Baseflow, xvii, xix, S-18, S-19, S-21, S-28, S-33, S-43, 2-104, 2-140, 2-150, 3-56, 3-97, 3-99, 3-106, 3-

107, 3-111, 3-113, 3-114, 3-117, 3-131, 4-36, 4-38, 4-39, 4-40, 4-41, 4-42, 4-43, 4-47, 4-48, 4-49, 4-
52, 4-53, 4-55, 4-56, 4-60, 4-61, 4-62, 4-64, 4-65, 4-67, 4-71, 4-77, 4-80, 4-85, 4-86, 4-87, 4-89, 4-92, 
4-93, 4-95, 4-103, 4-111, 4-112, 4-115, 4-117, 4-118, 4-124, 4-125, 4-126, 4-127, 4-128, 4-129, 4-132, 
4-156, 4-157, 4-158, 4-159, 4-161, 4-174, 4-176, 4-177, 4-193, 4-208, 4-209, 4-212, 8-3 

Bear Creek Road, S-24, 2-101, 2-134, 4-162 
Bedrock, xvi, xvii, xix, S-20, S-22, S-31, S-33, 2-19, 2-21, 2-51, 2-76, 2-82, 2-84, 2-138, 2-140, 3-13, 3-

14, 3-16, 3-20, 3-26, 3-64, 3-67, 3-68, 3-92, 3-94, 3-95, 3-96, 3-97, 3-99, 3-100, 3-104, 3-107, 3-110, 
3-111, 3-112, 4-38, 4-40, 4-41, 4-43, 4-45, 4-47, 4-48, 4-49, 4-52, 4-55, 4-56, 4-57, 4-58, 4-60, 4-61, 
4-63, 4-64, 4-65, 4-72, 4-77, 4-78, 4-79, 4-80, 4-82, 4-90, 4-91, 4-93, 4-95, 4-117, 4-118, 4-120, 4-124, 
4-125, 4-126, 4-158, 4-159, 4-182, 4-191, 4-208, 8-3 

Best available control technology, 4-9, 4-13, 4-16, 4-18, 4-20, 4-207, 7-1 
Best management practices, xx, S-23, 2-20, 2-71, 2-73, 2-74, 2-84, 2-88, 2-91, 2-103, 2-105, 2-136, 3-61, 

3-122, 4-78, 4-83, 4-84, 4-85, 4-96, 4-98, 4-108, 4-114, 4-119, 4-127, 4-130, 4-131, 4-133, 4-134, 4-
135, 4-136, 4-141, 4-142, 4-160, 4-174, 4-212, 7-1, 8-1, 9-25 

Bighorn sheep, S-25, 3-159, 3-160, 3-162, 3-196, 4-3, 4-144, 4-146, 4-148, 4-149, 4-150, 4-154, 9-3, 9-4, 
9-14 
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Black-backed woodpecker, S-25, 3-159, 3-160, 4-154, 9-25 
Blasting, S-15, S-19, S-32, S-45, 2-10, 2-18, 2-25, 2-27, 2-30, 2-104, 2-130, 2-139, 2-152, 3-29, 3-33, 4-

11, 4-12, 4-13, 4-16, 4-18, 4-20, 4-49, 4-68, 4-69, 4-70, 4-78, 4-89, 4-119 
Bonner County, S-40, 2-147, 3-186, 3-187, 5-6, 9-26 
Bull trout, vi, xi, xii, xiii, xiv, xvi, xix, xx, S-1, S-17, S-22, S-24, S-35, 1-1, 1-15, 1-16, 2-68, 2-92, 2-102, 

2-103, 2-104, 2-118, 2-128, 2-131, 2-132, 2-133, 2-142, 3-2, 3-127, 3-128, 3-131, 3-132, 3-134, 3-141, 
3-142, 3-143, 3-144, 3-145, 3-146, 3-147, 3-148, 3-150, 3-151, 3-152, 3-153, 3-164, 3-165, 3-166, 3-
167, 3-168, 3-169, 3-170, 3-171, 3-172, 3-173, 4-4, 4-19, 4-46, 4-97, 4-118, 4-119, 4-125, 4-127, 4-
128, 4-129, 4-130, 4-132, 4-133, 4-134, 4-137, 4-142, 4-153, 4-156, 4-157, 4-158, 4-159, 4-160, 4-161, 
4-169, 4-170, 4-171, 4-173, 4-174, 4-175, 4-176, 4-177, 4-181, 4-182, 4-209, 4-212, 4-215, 5-3, 9-1, 9-
3, 9-10, 9-12, 9-13, 9-15, 9-16, 9-17, 9-22, 9-23, 9-24, 9-27, 9-28, 9-29 

Cabinet Mountain Wilderness, i, xvi, xvii, S-1, S-2, S-8, S-11, S-14, S-25, S-29, S-34, S-43, S-45, S-46, 
S-47, 1-2, 1-4, 1-22, 2-2, 2-23, 2-27, 2-29, 2-30, 2-77, 2-95, 2-104, 2-112, 2-122, 2-123, 2-125, 2-130, 
2-134, 2-141, 2-150, 2-152, 2-153, 2-154, 3-1, 3-3, 3-5, 3-7, 3-9, 3-11, 3-12, 3-57, 3-62, 3-65, 3-66, 3-
78, 3-80, 3-81, 3-107, 3-110, 3-112, 3-113, 3-114, 3-116, 3-117, 3-125, 3-143, 3-144, 3-145, 3-146, 3-
147, 3-148, 3-160, 3-167, 3-179, 3-180, 3-193, 3-194, 3-195, 3-196, 3-198, 4-1, 4-5, 4-6, 4-11, 4-14, 4-
16, 4-19, 4-25, 4-36, 4-40, 4-41, 4-65, 4-66, 4-87, 4-89, 4-103, 4-113, 4-118, 4-127, 4-151, 4-158, 4-
169, 4-172, 4-174, 4-189, 4-190, 4-191, 4-192, 4-193, 4-194, 4-195, 4-196, 4-202, 4-204, 4-207, 4-210, 
4-211, 4-213, 7-1, 9-13, 9-16, 9-25 

Cadmium, xviii, 3-46, 3-47, 3-48, 3-50, 3-51, 3-52, 3-53, 3-55, 3-57, 3-58, 3-60, 3-65, 3-66, 3-73, 3-74, 
3-75, 3-76, 3-77, 3-79, 3-80, 3-81, 3-82, 3-84, 3-89, 3-90, 3-91, 3-92, 3-93, 4-14, 4-44, 4-45, 4-69, 4-
73, 4-74, 4-75, 4-76 

Camping, 2-96, 2-126, 2-130, 3-188, 3-190, 4-196 
Canada lynx, xii, S-22, S-24, S-25, 1-16, 2-128, 2-132, 3-2, 3-176, 4-157, 4-164, 4-174, 4-175, 4-183, 4-

216, 9-17, 9-19, 9-22, 9-23 
Carbon monoxide, 3-9, 3-10, 3-11, 3-12, 4-12, 4-13, 4-14, 4-15, 7-1, 9-6, 9-8, 9-10, 9-17, 9-18, 9-23, 9-24 
Certificate, 1-24, 2-133, 9-4 
Chicago Creek, 3-62, 3-107, 3-114, 3-116, 3-117, 3-148, 4-41, 4-52, 4-56, 4-60, 4-64, 4-65, 4-118, 4-192 
Clark Fork River, v, vi, xvi, xviii, S-6, S-12, S-17, S-18, S-20, S-21, S-22, S-23, S-31, S-32, S-33, S-35, 

S-37, S-42, S-45, S-46, 1-11, 1-12, 2-7, 2-9, 2-10, 2-41, 2-45, 2-51, 2-59, 2-60, 2-65, 2-70, 2-71, 2-76, 
2-90, 2-96, 2-99, 2-103, 2-118, 2-132, 2-137, 2-138, 2-139, 2-140, 2-142, 2-144, 2-149, 2-152, 2-153, 
3-1, 3-2, 3-56, 3-57, 3-59, 3-60, 3-62, 3-65, 3-66, 3-67, 3-79, 3-84, 3-100, 3-107, 3-112, 3-113, 3-114, 
3-120, 3-131, 3-137, 3-141, 3-143, 3-145, 3-146, 3-148, 3-149, 3-150, 3-151, 3-152, 3-159, 3-164, 3-
165, 3-166, 3-167, 3-168, 3-169, 3-170, 3-171, 3-172, 3-203, 3-204, 4-40, 4-41, 4-43, 4-45, 4-48, 4-55, 
4-56, 4-57, 4-58, 4-59, 4-62, 4-66, 4-67, 4-79, 4-80, 4-81, 4-82, 4-85, 4-86, 4-87, 4-92, 4-95, 4-98, 4-
101, 4-102, 4-103, 4-109, 4-118, 4-119, 4-120, 4-124, 4-125, 4-130, 4-146, 4-147, 4-148, 4-156, 4-159, 
4-160, 4-161, 4-174, 4-182, 4-201, 4-208, 4-211, 4-214, 9-4, 9-5, 9-6, 9-9, 9-11, 9-15, 9-16, 9-17, 9-19, 
9-22, 9-28, 9-29 

Class I area, 3-9, 4-14, 4-16, 4-190, 4-193 
Class I increment, xvii, 4-16, 4-19, 4-191 
Clean Water Act, S-8, S-11, S-28, 1-5, 1-8, 1-9, 1-18, 1-19, 2-2, 2-106, 2-115, 3-59, 3-124, 3-128, 4-37, 

4-96, 4-97, 4-98, 4-99, 4-100, 4-101, 4-111, 4-115, 4-129, 9-13 
Cliff Lake, xvi, xviii, S-4, S-15, S-18, S-20, S-30, S-34, S-43, 2-5, 2-9, 2-25, 2-30, 2-104, 2-141, 2-150, 

3-12, 3-66, 3-78, 3-80, 3-81, 3-99, 3-114, 3-115, 3-116, 4-22, 4-24, 4-25, 4-37, 4-39, 4-47, 4-57, 4-66, 
4-86, 4-89, 4-100, 4-112, 4-118, 4-190, 4-191, 4-192, 4-195, 9-9 

Climate, iii, iv, v, vi, viii, x, xiii, xviii, S-25, 2-133, 3-8, 3-31, 3-65, 3-67, 3-104, 3-105, 3-106, 3-117, 3-
152, 3-153, 3-154, 3-172, 3-173, 3-176, 4-2, 4-8, 4-61, 4-62, 4-68, 4-80, 4-85, 4-86, 4-87, 4-125, 4-
126, 4-161, 4-181, 4-207, 4-211, 9-2, 9-3, 9-4, 9-5, 9-10, 9-11, 9-12, 9-15, 9-16, 9-17, 9-18, 9-21, 9-22, 
9-23, 9-24, 9-25, 9-27, 9-28, 9-29 
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Climate change, iii, v, vi, x, 2-133, 3-8, 3-65, 3-67, 3-104, 3-105, 3-106, 3-117, 3-152, 3-153, 3-154, 3-
172, 3-173, 4-8, 4-61, 4-62, 4-68, 4-80, 4-85, 4-86, 4-87, 4-125, 4-126, 4-161, 4-181, 9-2, 9-4, 9-10, 9-
11, 9-12, 9-16, 9-21, 9-22, 9-23, 9-24, 9-25, 9-27, 9-28, 9-29 

Closure, i, iii, xvii, xix, S-16, S-17, S-21, S-22, S-26, S-31, S-34, S-36, S-39, S-43, 1-17, 1-26, 1-27, 1-28, 
1-29, 1-31, 2-1, 2-21, 2-22, 2-24, 2-29, 2-32, 2-34, 2-37, 2-40, 2-41, 2-47, 2-51, 2-59, 2-61, 2-66, 2-68, 
2-76, 2-77, 2-78, 2-81, 2-99, 2-101, 2-103, 2-121, 2-138, 2-141, 2-143, 2-146, 2-150, 3-29, 3-118, 3-
134, 3-179, 4-30, 4-33, 4-36, 4-45, 4-47, 4-59, 4-61, 4-65, 4-67, 4-71, 4-76, 4-77, 4-82, 4-92, 4-97, 4-
99, 4-100, 4-111, 4-112, 4-147, 4-165, 4-167, 4-170, 4-171, 4-172, 4-183, 4-191, 4-193, 4-195, 4-208, 
4-209, 4-212, 9-3, 9-17 

Closure Phase, S-34, S-43, 2-141, 2-150, 3-118, 4-47, 4-77, 4-111, 4-112, 4-183 
CMW, i, xvi, xvii, S-1, S-2, S-8, S-11, S-14, S-25, S-29, S-34, S-43, S-45, S-46, S-47, 1-2, 1-4, 1-22, 2-2, 

2-23, 2-27, 2-29, 2-30, 2-77, 2-95, 2-104, 2-112, 2-122, 2-123, 2-125, 2-130, 2-134, 2-141, 2-150, 2-
152, 2-153, 2-154, 3-1, 3-3, 3-5, 3-7, 3-9, 3-11, 3-12, 3-57, 3-62, 3-65, 3-66, 3-78, 3-80, 3-81, 3-107, 
3-110, 3-112, 3-113, 3-114, 3-116, 3-117, 3-125, 3-143, 3-144, 3-145, 3-146, 3-147, 3-148, 3-160, 3-
167, 3-179, 3-180, 3-193, 3-194, 3-195, 3-196, 3-198, 4-1, 4-5, 4-6, 4-11, 4-14, 4-16, 4-19, 4-25, 4-36, 
4-40, 4-41, 4-65, 4-66, 4-87, 4-89, 4-103, 4-113, 4-118, 4-127, 4-151, 4-158, 4-169, 4-172, 4-174, 4-
189, 4-190, 4-191, 4-192, 4-193, 4-194, 4-195, 4-196, 4-202, 4-204, 4-207, 4-210, 4-211, 4-213, 7-1, 
9-13, 9-16 

Coeur d’Alene salamander, S-25, 3-159, 3-161, 4-154 
Conveyor, S-6, S-14, S-15, S-17, S-19, 1-31, 2-7, 2-27, 2-29, 2-30, 2-33, 2-51, 2-72, 2-81, 2-120, 2-125, 

4-17, 4-18, 4-19, 4-47, 4-48 
Copper, i, iv, v, vi, xv, xviii, xix, S-1, S-2, S-4, S-8, S-9, S-13, S-15, S-30, S-31, S-43, 1-2, 1-5, 1-6, 2-1, 

2-5, 2-9, 2-24, 2-30, 2-32, 2-33, 2-115, 2-120, 2-128, 2-133, 2-134, 2-138, 2-150, 3-2, 3-12, 3-13, 3-16, 
3-17, 3-18, 3-20, 3-24, 3-25, 3-28, 3-31, 3-33, 3-34, 3-35, 3-36, 3-37, 3-39, 3-40, 3-41, 3-45, 3-46, 3-
47, 3-48, 3-49, 3-50, 3-51, 3-52, 3-53, 3-54, 3-55, 3-57, 3-58, 3-59, 3-60, 3-62, 3-64, 3-65, 3-66, 3-67, 
3-73, 3-74, 3-75, 3-76, 3-77, 3-78, 3-79, 3-80, 3-81, 3-82, 3-84, 3-89, 3-90, 3-91, 3-92, 3-93, 3-94, 3-
95, 3-107, 3-113, 3-114, 3-115, 3-116, 3-117, 3-120, 3-129, 3-141, 3-143, 3-147, 3-148, 3-165, 3-166, 
4-4, 4-16, 4-22, 4-24, 4-25, 4-37, 4-41, 4-44, 4-45, 4-47, 4-56, 4-57, 4-60, 4-64, 4-65, 4-66, 4-69, 4-70, 
4-73, 4-74, 4-75, 4-76, 4-77, 4-86, 4-98, 4-99, 4-100, 4-103, 4-112, 4-190, 4-191, 4-192, 4-195, 9-1, 9-
3, 9-4, 9-7, 9-11, 9-13, 9-14, 9-22, 9-23 

Copper Gulch, v, vi, S-31, 2-138, 3-2, 3-62, 3-65, 3-78, 3-107, 3-113, 3-114, 3-116, 3-117, 3-120, 3-129, 
3-141, 3-143, 3-147, 3-148, 3-165, 3-166, 4-41, 4-56, 4-60, 4-64, 4-65, 4-103, 4-192, 9-14 

Copper Lake, S-4, S-15, S-30, 2-5, 2-9, 2-24, 2-30, 3-12, 3-20, 3-24, 3-66, 3-80, 3-94, 3-107, 3-114, 3-
115, 3-117, 3-148, 4-22, 4-24, 4-25, 4-37, 4-47, 4-57, 4-66, 4-86, 4-87, 4-99, 4-100, 4-190, 4-191, 4-
192, 4-195 

Core grizzly bear habitat, xvii, xix, S-24, S-34, 2-136, 2-141, 3-7, 3-174, 3-175, 3-177, 4-161, 4-162, 4-
163, 4-170, 4-171, 4-172, 4-173, 4-177, 4-178, 4-182, 4-209, 4-212, 4-213, 4-215, 4-216, 8-3 

Critical habitat, xix, xx, S-17, S-22, S-25, 1-1, 1-8, 1-15, 1-16, 1-18, 2-128, 3-2, 3-128, 3-132, 3-164, 3-
165, 3-170, 3-171, 3-176, 3-179, 4-4, 4-129, 4-156, 4-158, 4-159, 4-160, 4-163, 4-169, 4-175, 4-181, 
4-182, 4-183, 4-209, 7-1, 9-22, 9-23 

Demographics, vii, 3-2, 3-185 
Drawdown, xvii, xix, S-18, S-19, 3-66, 3-67, 3-99, 4-39, 4-41, 4-42, 4-47, 4-48, 4-49, 4-50, 4-51, 4-52, 4-

54, 4-56, 4-57, 4-59, 4-60, 4-61, 4-65, 4-70, 4-71, 4-79, 4-82, 4-92, 4-95, 4-118, 4-125, 4-127, 4-159, 
4-208, 4-209, 9-11 

Dust control, 2-41, 2-49, 2-51, 2-71, 4-12 
East Fork Bull River, v, xvi, xviii, S-17, S-18, S-20, S-21, S-22, S-29, S-31, S-48, 2-116, 2-130, 2-131, 2-

138, 2-155, 3-2, 3-65, 3-66, 3-78, 3-107, 3-110, 3-112, 3-113, 3-115, 3-116, 3-117, 3-119, 3-129, 3-
133, 3-135, 3-136, 3-143, 3-144, 3-145, 3-146, 3-147, 3-153, 3-164, 3-165, 3-166, 3-167, 3-168, 3-169, 
3-170, 3-171, 3-172, 3-174, 3-195, 3-198, 4-40, 4-41, 4-52, 4-55, 4-56, 4-60, 4-64, 4-65, 4-77, 4-92, 4-
93, 4-95, 4-103, 4-111, 4-112, 4-118, 4-124, 4-125, 4-126, 4-128, 4-132, 4-156, 4-158, 4-159, 4-161, 
4-176, 4-192, 4-193, 4-194, 4-196, 4-209, 4-211, 9-11, 9-14, 9-15, 9-16, 9-26 
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East Fork Rock Creek, v, xvi, S-17, 1-30, 1-31, 2-27, 2-51, 2-76, 2-116, 2-118, 3-26, 3-60, 3-62, 3-64, 3-
66, 3-74, 3-76, 3-104, 3-107, 3-110, 3-111, 3-114, 3-116, 3-129, 3-131, 3-133, 3-134, 3-136, 3-141, 3-
142, 3-145, 3-153, 3-165, 3-166, 3-167, 3-168, 3-169, 3-170, 3-172, 4-40, 4-41, 4-56, 4-58, 4-61, 4-64, 
4-65, 4-92, 4-93, 4-95, 4-111, 4-112, 4-118, 4-125, 4-132, 4-148, 4-158, 4-159, 4-169, 4-176, 4-193, 4-
209, 9-29 

Effluent limitations guidelines, 3-59, 4-80, 4-99, 7-2 
Elk, S-23, S-36, 2-111, 2-143, 3-1, 3-5, 3-162, 3-163, 3-189, 3-191, 3-192, 3-196, 4-3, 4-5, 4-6, 4-7, 4-

144, 4-147, 4-148, 4-149, 4-151, 4-153, 4-154, 4-207, 5-7, 8-5, 8-8, 8-9, 9-11, 9-27 
Emissions, viii, xvii, 2-10, 2-30, 2-33, 2-69, 2-71, 2-72, 2-133, 3-8, 3-11, 3-105, 4-2, 4-8, 4-9, 4-10, 4-11, 

4-12, 4-13, 4-14, 4-16, 4-17, 4-18, 4-19, 4-20, 4-191, 4-202, 4-207, 4-211, 9-3, 9-4, 9-22 
Employment, iii, vii, xii, xvii, S-14, S-27, S-39, S-40, S-41, 2-75, 2-134, 2-146, 2-147, 2-148, 3-2, 3-185, 

3-186, 3-187, 4-4, 4-184, 4-185, 4-210, 9-26 
Endangered Species Act, v, vi, xi, 1-7, 1-15, 1-18, 2-102, 2-131, 3-2, 3-128, 3-129, 3-156, 3-157, 3-164, 

3-165, 3-176, 3-183, 3-195, 4-97, 4-129, 4-130, 4-134, 4-149, 4-173, 4-174, 4-181, 5-3, 5-4, 7-2, 8-2, 
8-3, 8-9, 9-27 

Evaluation Adit, ii, iii, xii, xvi, xviii, xix, S-2, S-3, S-6, S-7, S-10, S-12, S-13, S-16, S-17, S-18, S-19, S-
23, S-24, S-27, S-29, S-31, S-32, S-34, S-36, S-37, S-38, S-39, 1-2, 1-4, 1-8, 1-9, 1-10, 1-12, 1-15, 1-
16, 1-31, 2-1, 2-3, 2-4, 2-7, 2-8, 2-9, 2-10, 2-17, 2-18, 2-19, 2-20, 2-21, 2-22, 2-24, 2-26, 2-27, 2-29, 2-
32, 2-41, 2-45, 2-51, 2-59, 2-65, 2-67, 2-69, 2-71, 2-73, 2-74, 2-75, 2-76, 2-77, 2-78, 2-81, 2-82, 2-83, 
2-84, 2-85, 2-86, 2-89, 2-90, 2-92, 2-95, 2-96, 2-99, 2-100, 2-101, 2-102, 2-126, 2-137, 2-138, 2-139, 
2-141, 2-143, 2-144, 2-145, 2-146, 3-2, 3-7, 3-23, 3-59, 3-64, 3-65, 3-66, 3-67, 3-82, 3-110, 3-191, 4-9, 
4-12, 4-14, 4-20, 4-22, 4-24, 4-36, 4-37, 4-38, 4-39, 4-40, 4-44, 4-47, 4-48, 4-63, 4-64, 4-66, 4-68, 4-
70, 4-71, 4-78, 4-79, 4-83, 4-90, 4-91, 4-96, 4-98, 4-99, 4-102, 4-105, 4-106, 4-118, 4-119, 4-144, 4-
145, 4-146, 4-148, 4-149, 4-150, 4-151, 4-159, 4-160, 4-161, 4-164, 4-165, 4-166, 4-167, 4-168, 4-169, 
4-170, 4-171, 4-172, 4-173, 4-174, 4-184, 4-185, 4-189, 4-191, 4-192, 4-195, 4-202, 4-209, 8-8, 9-5, 9-
9, 9-13, 9-16, 9-17 

Explosives, S-19, S-32, 1-30, 1-31, 2-10, 2-18, 2-25, 2-139, 3-54, 4-68, 4-70, 4-78, 4-90, 4-119 
Failure Modes and Effects Analysis, S-39, 2-24, 2-146, 4-21, 4-25, 4-28, 4-33, 4-34, 7-2, 8-3 
Fish passage, 2-132, 3-59, 3-133, 3-145, 3-148, 3-171, 4-80, 4-127, 4-136, 4-158, 4-160, 4-176, 9-2, 9-8, 

9-10, 9-12, 9-15, 9-19 
Fisher, S-25, S-37, S-38, 2-96, 2-135, 2-136, 2-144, 2-145, 3-159, 3-161, 4-20, 4-94, 4-95, 4-128, 4-129, 

4-144, 4-147, 4-149, 4-151, 4-153, 4-154, 4-177, 4-178, 4-179, 4-180 
Fisheries mitigation, 2-82, 2-102, 2-111, 4-130, 4-133, 4-141 
Fishing, S-43, 2-95, 2-96, 2-130, 2-150, 3-129, 3-171, 3-190, 3-191, 3-192, 3-204, 4-165, 4-188, 4-189, 

5-6, 9-14 
Flammulated owl, S-25, 3-159, 3-160, 4-154 
Floodplain, ix, 1-9, 2-92, 3-16, 3-60, 3-61, 3-62, 3-110, 3-113, 3-114, 3-129, 3-134, 4-44, 4-62, 4-86, 4-

87, 4-100, 4-101, 4-129, 4-160, 8-7 
Flotation, S-2, 1-2, 2-18, 2-33, 2-134, 3-29, 3-54, 3-59, 3-62, 4-81, 4-98, 8-3 
Forest plan amendment, i, iii, S-17, 2-111, 2-112, 4-4, 4-5, 4-204, 9-25 
Forest Service sensitive species, S-22, 3-129, 3-137, 3-149, 3-157, 3-158, 4-131, 4-144, 4-145, 4-148, 4-

153, 4-155, 4-209 
Foundation, S-25, 1-31, 2-27, 2-37, 2-39, 2-81, 2-124, 3-207, 4-28, 4-29, 4-34, 4-72, 4-96, 4-97, 4-139, 5-

6, 9-18 
Fugitive dust, S-15, 1-15, 2-41, 2-45, 2-48, 2-49, 2-51, 2-71, 2-72, 2-95, 2-131, 3-118, 3-119, 4-11, 4-12, 

4-13, 4-17, 4-18, 4-19, 4-20, 4-48, 4-62, 4-83, 4-84, 4-102, 4-104 
Generator, S-12, S-29, 1-31, 2-9, 2-10, 2-69, 4-8, 4-9, 4-11, 4-12, 4-13, 4-16, 4-20, 4-191, 4-195, 4-202 
Gray wolf, S-25, S-37, 2-144, 3-2, 3-158, 3-159, 3-164, 4-146, 4-149, 4-151, 4-153, 4-154, 9-3 
Greenhouse gas, iv, viii, xiii, 2-133, 3-8, 3-105, 4-2, 4-8, 4-9, 4-10, 4-207, 4-211, 7-2, 9-3, 9-4, 9-22 
Grizzly bear, vii, xi, xii, xvi, xix, S-10, S-14, S-17, S-22, S-24, S-25, S-34, S-35, S-40, 1-15, 1-16, 1-17, 

2-9, 2-68, 2-96, 2-99, 2-100, 2-101, 2-102, 2-103, 2-106, 2-111, 2-118, 2-128, 2-129, 2-132, 2-136, 2-
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141, 2-142, 2-147, 3-2, 3-7, 3-155, 3-164, 3-165, 3-173, 3-174, 3-175, 3-177, 3-188, 3-194, 3-196, 3-
205, 4-4, 4-150, 4-153, 4-154, 4-156, 4-157, 4-161, 4-162, 4-163, 4-166, 4-168, 4-169, 4-170, 4-171, 
4-172, 4-173, 4-174, 4-175, 4-177, 4-178, 4-180, 4-181, 4-182, 4-209, 4-211, 4-212, 4-213, 4-215, 4-
216, 8-3, 9-10, 9-11, 9-22, 9-24, 9-25 

Groundwater Dependent Ecosystem, S-43, 2-90, 2-104, 2-106, 2-150, 3-66, 3-67, 3-113, 3-116, 3-117, 4-
90, 4-99, 4-100, 4-112, 4-113, 4-115, 4-127, 4-130, 4-192, 4-196, 7-2, 9-11, 9-16, 9-25 

Groundwater levels, S-19, S-21, S-33, S-34, S-43, 2-19, 2-21, 2-83, 2-140, 2-141, 2-150, 3-96, 3-100, 4-
49, 4-52, 4-59, 4-60, 4-65, 4-71, 4-93, 4-106, 4-112, 4-117, 4-208 

Groundwater quality, iv, v, ix, xv, xvi, xvii, S-17, S-18, S-20, S-22, S-23, S-32, S-33, 1-11, 2-21, 2-39, 2-
81, 2-139, 2-140, 3-1, 3-49, 3-58, 3-62, 3-67, 3-68, 3-89, 3-90, 3-91, 3-92, 4-3, 4-28, 4-36, 4-44, 4-45, 
4-47, 4-48, 4-58, 4-68, 4-70, 4-71, 4-72, 4-73, 4-74, 4-75, 4-76, 4-77, 4-81, 4-86, 4-87, 4-90, 4-91, 4-
94, 4-96, 4-102, 4-120, 4-160, 4-208, 4-211, 4-214 

Habitat connectivity, S-24, 3-3, 3-180, 4-164, 4-166, 4-167, 4-168 
Habitat effectiveness, S-39, 2-100, 2-101, 2-146, 3-175, 4-151, 7-2, 8-1 
Hard Rock Mining Impact Act, vii, 1-10, 3-185, 4-186 
Hard Rock Mining Impact Plan, 1-10, 3-185, 4-186, 7-2 
Hard Rock Operating Permit, i, S-10, 1-6, 1-8, 1-10, 1-12, 1-24, 1-25, 1-26, 1-27, 2-34, 2-95, 2-111, 2-

133, 2-134, 3-185, 4-37, 4-73, 4-76, 4-99, 4-101, 4-137, 4-150, 5-4, 9-6, 9-13 
Harlequin duck, S-14, S-25, S-37, S-38, 2-27, 2-35, 2-66, 2-68, 2-96, 2-126, 2-144, 2-145, 3-159, 3-161, 

4-144, 4-147, 4-149, 4-151, 4-153, 4-154, 9-26, 9-27 
Hazardous air pollutant, xvii, 4-11, 4-14, 7-2 
Historic property, 3-199, 4-198 
Housing, vii, S-27, S-40, S-41, 2-147, 2-148, 3-2, 3-185, 3-186 
Hydraulic conductivity, 2-30, 3-94, 3-96, 3-97, 3-100, 3-104, 4-36, 4-38, 4-40, 4-42, 4-48, 4-49, 4-52, 4-

92, 8-4 
Income, xii, xvii, S-27, S-40, 2-147, 3-185, 3-186, 3-187, 4-4, 4-184, 4-185, 4-186, 4-210, 4-217, 9-26 
Inventoried roadless areas, vii, xii, S-29, 2-118, 3-3, 3-194, 3-196, 3-198, 4-189, 4-190, 4-193, 4-194, 4-

195, 4-196, 4-197, 4-210, 4-213, 5-3, 7-2 
Key issues, S-17, 4-27 
Kootenai Forest Plan, i, iii, iv, v, vi, vii, viii, x, xi, xiii, xiv, xx, S-17, S-22, S-23, S-24, S-29, S-36, S-42, 

S-47, 1-7, 1-19, 1-20, 2-66, 2-67, 2-77, 2-88, 2-111, 2-112, 2-143, 2-149, 2-154, 3-1, 3-2, 3-4, 3-5, 3-7, 
3-11, 3-60, 3-61, 3-118, 3-122, 3-125, 3-128, 3-129, 3-130, 3-155, 3-158, 3-162, 3-164, 3-165, 3-174, 
3-175, 3-176, 3-179, 3-183, 3-185, 3-188, 3-190, 3-191, 3-194, 3-195, 3-200, 3-203, 3-207, 4-2, 4-3, 4-
4, 4-5, 4-6, 4-7, 4-20, 4-25, 4-35, 4-97, 4-99, 4-101, 4-104, 4-108, 4-115, 4-117, 4-121, 4-127, 4-131, 
4-132, 4-134, 4-136, 4-139, 4-143, 4-144, 4-147, 4-153, 4-154, 4-155, 4-156, 4-157, 4-163, 4-174, 4-
181, 4-182, 4-186, 4-188, 4-189, 4-190, 4-194, 4-196, 4-197, 4-198, 4-201, 4-204, 4-205, 4-206, 4-207, 
4-211, 4-214, 5-1, 5-2, 7-2, 8-4, 8-5, 8-9, 9-1, 9-23, 9-24, 9-25, 9-26, 9-27 

Landslide, 2-19, 2-24, 3-107, 3-129, 3-130, 3-145, 3-146, 3-188, 4-46, 4-143, 8-3 
Large woody debris, xvi, 2-102, 3-107, 3-129, 3-130, 3-131, 3-134, 3-135, 3-136, 3-145, 3-146, 3-147, 4-

97, 4-121, 4-130, 4-134, 4-173, 7-2, 9-28 
Libby Creek, 2-133, 2-134, 2-135, 4-19, 4-20, 4-93, 4-94, 4-95, 4-128, 4-176, 4-177, 9-25 
Lincoln County, S-39, S-40, S-41, 2-146, 2-147, 2-148, 3-185, 3-186, 3-187, 5-5, 5-6, 5-7, 9-7, 9-26 
Loadout, i, iii, S-1, S-5, S-7, S-11, S-15, S-32, S-37, S-44, S-45, 1-4, 1-31, 2-2, 2-6, 2-8, 2-33, 2-45, 2-59, 

2-66, 2-67, 2-69, 2-70, 2-71, 2-106, 2-123, 2-137, 2-139, 2-144, 2-151, 2-152, 3-2, 3-7, 4-9, 4-17, 4-18, 
4-19, 4-202 

Logging, 2-135, 2-136, 3-136, 3-158, 3-200, 4-46, 4-135, 4-189, 5-7 
Macroinvertebrates, S-23, 2-103, 2-104, 3-5, 3-137, 3-153, 3-173, 4-112, 4-119, 4-120, 4-127, 4-130, 8-5, 

9-3, 9-5, 9-11 
Metal leaching, iv, 3-28, 3-29, 3-32, 3-33, 3-47, 3-54, 4-70, 7-2, 9-17 
Migratory Bird Treaty Act, vi, 3-156, 4-155 
Migratory birds, vi, S-36, 2-143, 3-124, 3-156, 4-152, 4-155 
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Miller Gulch, v, xvi, S-7, S-18, S-21, S-33, S-37, S-44, S-45, 1-11, 1-12, 2-8, 2-40, 2-106, 2-140, 2-144, 
2-151, 2-152, 3-2, 3-62, 3-64, 3-67, 3-77, 3-100, 3-107, 3-110, 3-114, 3-120, 3-129, 3-131, 3-165, 3-
191, 4-9, 4-13, 4-17, 4-20, 4-48, 4-57, 4-58, 4-59, 4-67, 4-79, 4-86, 4-100, 4-103, 4-192, 4-202, 4-208, 
4-214 

Miller-West Fisher Vegetation Management Project, 2-1, 2-135, 4-20, 4-93, 4-94, 4-95, 4-128, 4-129, 4-
177 

Mine adit, S-5, S-6, S-16, S-34, 2-6, 2-7, 2-37, 2-76, 2-77, 2-81, 2-106, 2-141, 4-171 
Mine closure, S-16, S-17, S-18, S-19, S-21, S-22, S-31, S-34, S-46, S-47, 1-26, 2-51, 2-59, 2-68, 2-76, 2-

77, 2-78, 2-88, 2-138, 2-141, 2-153, 2-154, 4-1, 4-11, 4-38, 4-45, 4-48, 4-59, 4-63, 4-65, 4-66, 4-77, 4-
82, 4-120, 4-135, 4-146, 4-151, 4-155, 4-168, 4-204, 4-208, 4-209, 4-211, 4-212, 4-213, 4-216, 8-4 

Mine drainage, S-21, 1-11, 1-12, 2-40, 2-41, 2-51, 2-59, 2-76, 3-28, 3-59, 4-45, 4-60, 4-85, 4-96 
Montana Air Quality Permit, xx, 1-8, 1-11, 2-33, 2-71, 3-11, 4-2, 4-11, 4-13, 4-14, 4-18, 4-20, 7-2, 9-3, 9-

13 
Montana Ambient Air Quality Standards, xv, xvii, 3-9, 3-10, 4-14, 4-15, 4-19, 4-20, 7-2 
Montana Environmental Policy Act, xx, S-11, 2-2, 2-34, 2-60, 2-77, 2-102, 4-97, 4-130, 4-134, 4-173, 7-2 
Montana Pollutant Discharge Elimination System, iv, xv, xx, S-13, S-17, S-20, S-21, S-22, S-23, S-31, S-

34, 1-9, 1-11, 1-12, 2-19, 2-20, 2-39, 2-40, 2-41, 2-45, 2-51, 2-59, 2-60, 2-65, 2-76, 2-81, 2-133, 2-134, 
2-138, 2-141, 3-59, 3-109, 4-38, 4-45, 4-66, 4-67, 4-78, 4-80, 4-81, 4-83, 4-84, 4-85, 4-90, 4-91, 4-96, 
4-98, 4-99, 4-101, 4-119, 4-120, 4-124, 4-126, 4-160, 4-208, 4-211, 5-4, 7-3, 9-13, 9-14 

Montanore Project, iii, 2-1, 2-115, 2-122, 2-123, 2-124, 2-125, 2-133, 2-134, 3-11, 3-12, 3-13, 3-35, 3-46, 
3-48, 3-50, 3-55, 3-110, 4-7, 4-14, 4-15, 4-19, 4-23, 4-36, 4-42, 4-68, 4-92, 4-93, 4-95, 4-115, 4-127, 
4-128, 4-176, 4-177, 4-178, 4-189, 4-193, 4-195, 4-196, 7-3, 9-1, 9-3, 9-4, 9-5, 9-6, 9-7, 9-11, 9-13, 9-
15, 9-16, 9-17, 9-18, 9-24, 9-27 

Montanore subdeposit, xv, 2-134, 3-13, 3-48, 8-5 
Moose, 3-162, 4-7, 4-148, 4-149 
Moran Basin Lakes, S-29, 3-12, 3-66, 3-80, 3-114, 3-115, 3-117, 3-129, 3-144, 3-147, 3-165, 4-66, 4-190, 

4-191, 4-192, 9-14 
Mountain goat, S-39, 2-95, 2-99, 2-146, 3-162, 3-194, 3-196, 4-3, 4-144, 4-148, 4-149, 4-151, 4-153, 4-

154, 4-192 
Mule Deer, S-23, 2-111, 3-162, 3-192, 3-196, 4-5, 4-6, 4-7, 4-147, 4-148, 4-149, 4-154 
National Ambient Air Quality Standards, xvii, 3-9, 3-10, 4-14, 4-15, 4-19, 4-20, 7-3, 9-22 
National Environmental Policy Act, ii, xx, S-1, S-2, S-11, 1-1, 1-7, 1-17, 1-19, 1-20, 2-2, 2-21, 2-34, 2-

60, 2-77, 2-102, 2-124, 2-129, 2-133, 3-8, 4-2, 4-14, 4-23, 4-37, 4-97, 4-130, 4-134, 4-155, 4-173, 5-1, 
5-3, 5-4, 5-6, 7-3, 9-4, 9-16, 9-21 

National Forest Management Act, ii, v, vi, xi, S-17, 1-20, 2-102, 3-128, 3-155, 3-165, 4-97, 4-130, 4-131, 
4-134, 4-173, 4-181, 7-3, 8-5 

National Historic Preservation Act, ii, S-11, S-30, 1-10, 1-22, 2-1, 3-199, 3-203, 3-205, 4-201, 7-3 
National Register of Historic Places, S-11, S-30, 1-23, 2-1, 3-199, 3-200, 3-205, 4-198, 4-201, 7-3, 9-8, 9-

19, 9-28 
Native American Tribe, 1-23 
Native species, 2-84, 2-86, 4-98, 4-107, 4-108, 4-128, 4-141, 4-176 
Nitrates, S-16, S-19, S-20, S-22, S-32, 2-10, 2-18, 2-25, 2-59, 2-60, 2-133, 2-139, 3-33, 3-46, 3-54, 3-55, 

3-56, 3-57, 3-58, 3-64, 3-65, 3-73, 3-74, 3-75, 3-76, 3-77, 3-79, 3-80, 3-81, 3-82, 3-84, 3-89, 3-90, 3-
91, 3-92, 3-93, 4-44, 4-68, 4-69, 4-70, 4-73, 4-74, 4-75, 4-76, 4-77, 4-78, 4-90, 4-91, 4-119, 4-208, 8-5, 
8-7, 9-12 

Nitrogen oxide, 3-9, 3-12, 4-12, 4-16, 4-19 
Nonattainment area, 3-10, 3-11, 4-19 
Nondegradation, iv, S-3, S-18, S-33, 1-11, 1-12, 2-4, 2-20, 2-39, 2-45, 2-140, 3-49, 3-58, 3-109, 3-128, 4-

45, 4-71, 4-73, 4-76, 4-78, 4-82, 4-85, 4-96, 4-98 
Nonnative species, 1-20, 3-142, 3-150, 3-151, 4-118, 4-132 
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Noxious weeds, vi, 1-10, 2-74, 2-75, 2-86, 2-87, 2-88, 2-89, 2-136, 3-156, 3-157, 4-3, 4-20, 4-94, 4-128, 
4-144, 4-145, 4-149, 4-150, 4-152, 4-155, 4-177, 8-4, 8-6 

Nutrients, S-22, S-23, 2-84, 2-86, 3-1, 3-28, 3-29, 3-56, 3-58, 3-59, 3-64, 3-65, 3-66, 3-67, 3-68, 3-148, 4-
21, 4-44, 4-69, 4-78, 4-80, 4-81, 4-82, 4-106, 4-120, 4-160, 8-5, 9-9, 9-14, 9-17, 9-20 

Open road density, 3-175, 7-3 
Opportunities for solitude, S-29, 3-190, 3-193, 3-196, 4-190, 4-193, 4-196 
Ore, i, ii, xv, xvii, xviii, xix, S-1, S-2, S-3, S-4, S-7, S-9, S-13, S-14, S-15, S-17, S-19, S-21, S-23, S-30, 

S-31, S-32, S-34, S-40, S-44, 1-2, 1-5, 1-31, 2-4, 2-5, 2-8, 2-9, 2-18, 2-19, 2-22, 2-23, 2-24, 2-25, 2-30, 
2-32, 2-33, 2-40, 2-45, 2-46, 2-47, 2-51, 2-70, 2-72, 2-76, 2-78, 2-81, 2-99, 2-116, 2-118, 2-119, 2-122, 
2-123, 2-125, 2-128, 2-133, 2-134, 2-138, 2-139, 2-141, 2-147, 2-151, 3-13, 3-16, 3-17, 3-20, 3-24, 3-
25, 3-29, 3-33, 3-34, 3-35, 3-36, 3-38, 3-39, 3-40, 3-41, 3-42, 3-43, 3-45, 3-47, 3-48, 3-49, 3-50, 3-54, 
3-59, 3-94, 3-98, 3-107, 3-114, 3-193, 4-2, 4-4, 4-11, 4-12, 4-14, 4-16, 4-17, 4-18, 4-19, 4-22, 4-23, 4-
24, 4-25, 4-37, 4-38, 4-39, 4-47, 4-49, 4-60, 4-63, 4-66, 4-70, 4-71, 4-78, 4-81, 4-82, 4-96, 4-99, 4-100, 
4-138, 4-160, 4-162, 4-191, 4-192, 4-193, 4-195, 4-202, 4-214, 8-1, 8-6, 8-9, 9-2 

Other wildlife species of interest, 4-148, 4-149, 4-150 
Outfall, xviii, xx, S-13, S-23, 1-9, 1-11, 1-12, 1-13, 2-19, 2-20, 2-40, 2-41, 2-65, 2-70, 2-91, 2-134, 3-59, 

3-109, 3-110, 4-78, 4-79, 4-80, 4-84, 4-85, 4-90, 4-91, 4-96, 4-119, 4-126, 4-135, 4-160, 4-208 
Particulate matter, 2-33, 3-9, 3-10, 3-11, 3-12, 4-12, 4-13, 4-14, 4-15, 4-16, 4-17, 4-19, 4-20, 7-3 
Paste tailings, i, iii, iv, v, xv, xvi, xvii, xviii, xix, S-1, S-4, S-5, S-7, S-10, S-11, S-12, S-13, S-14, S-15, S-

16, S-17, S-18, S-20, S-22, S-23, S-24, S-25, S-26, S-27, S-28, S-29, S-31, S-32, S-33, S-34, S-39, S-
46, 1-2, 1-4, 1-6, 1-9, 1-11, 1-12, 1-18, 1-19, 1-27, 1-28, 1-30, 1-31, 2-2, 2-5, 2-6, 2-8, 2-9, 2-20, 2-22, 
2-23, 2-26, 2-27, 2-29, 2-33, 2-34, 2-35, 2-36, 2-37, 2-39, 2-40, 2-41, 2-45, 2-51, 2-66, 2-67, 2-68, 2-
69, 2-71, 2-72, 2-73, 2-74, 2-75, 2-78, 2-80, 2-81, 2-83, 2-84, 2-85, 2-87, 2-88, 2-89, 2-90, 2-96, 2-104, 
2-105, 2-106, 2-112, 2-116, 2-117, 2-118, 2-119, 2-120, 2-121, 2-122, 2-123, 2-124, 2-126, 2-134, 2-
137, 2-138, 2-139, 2-140, 2-141, 2-146, 2-153, 3-2, 3-7, 3-17, 3-26, 3-29, 3-54, 3-59, 3-67, 3-68, 3-89, 
3-92, 3-100, 3-101, 3-103, 3-104, 3-114, 3-125, 3-127, 3-162, 4-3, 4-5, 4-6, 4-11, 4-12, 4-19, 4-27, 4-
28, 4-29, 4-30, 4-31, 4-32, 4-33, 4-34, 4-35, 4-36, 4-39, 4-44, 4-47, 4-48, 4-57, 4-58, 4-59, 4-61, 4-67, 
4-70, 4-71, 4-72, 4-73, 4-74, 4-75, 4-76, 4-77, 4-81, 4-82, 4-85, 4-91, 4-96, 4-97, 4-98, 4-99, 4-100, 4-
102, 4-103, 4-105, 4-109, 4-110, 4-111, 4-115, 4-117, 4-118, 4-121, 4-127, 4-135, 4-137, 4-138, 4-139, 
4-141, 4-142, 4-144, 4-145, 4-146, 4-147, 4-156, 4-159, 4-160, 4-161, 4-169, 4-170, 4-171, 4-172, 4-
174, 4-189, 4-195, 4-202, 4-204, 4-205, 4-208, 4-211, 4-212, 4-213, 4-214, 7-3, 9-18 

Peak flow, S-18, 3-112, 3-113, 4-43, 4-44, 4-45, 4-63, 4-67, 4-93, 4-101, 4-112, 4-128, 4-176, 4-215, 8-6, 
9-6 

Periphyton, S-23, 2-104, 3-137, 3-149, 4-119, 4-120, 4-124, 4-127, 4-130 
Phase I – Evaluation, ii, xv, xvii, xviii, xix, S-1, S-2, S-3, S-5, S-6, S-12, S-13, S-14, S-16, S-17, S-18, S-

19, S-20, S-21, S-22, S-23, S-27, S-29, S-30, S-31, S-33, S-34, S-44, 1-1, 1-8, 1-9, 1-10, 1-12, 1-15, 2-
3, 2-4, 2-6, 2-7, 2-9, 2-10, 2-11, 2-13, 2-17, 2-18, 2-19, 2-20, 2-21, 2-22, 2-23, 2-24, 2-25, 2-26, 2-32, 
2-34, 2-35, 2-39, 2-40, 2-41, 2-43, 2-45, 2-46, 2-50, 2-53, 2-55, 2-59, 2-60, 2-61, 2-65, 2-66, 2-68, 2-
69, 2-70, 2-71, 2-73, 2-74, 2-75, 2-76, 2-77, 2-78, 2-81, 2-82, 2-83, 2-84, 2-85, 2-88, 2-89, 2-90, 2-91, 
2-92, 2-93, 2-95, 2-96, 2-99, 2-100, 2-102, 2-104, 2-105, 2-130, 2-134, 2-136, 2-137, 2-138, 2-140, 2-
141, 2-151, 3-7, 3-65, 3-66, 3-67, 3-99, 3-110, 3-116, 3-117, 3-162, 4-3, 4-9, 4-21, 4-22, 4-24, 4-27, 4-
31, 4-36, 4-37, 4-38, 4-39, 4-40, 4-41, 4-42, 4-43, 4-44, 4-45, 4-46, 4-47, 4-48, 4-49, 4-52, 4-55, 4-56, 
4-58, 4-59, 4-61, 4-63, 4-64, 4-65, 4-66, 4-70, 4-71, 4-72, 4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 4-82, 4-
83, 4-84, 4-85, 4-87, 4-96, 4-98, 4-99, 4-102, 4-107, 4-109, 4-112, 4-117, 4-119, 4-125, 4-129, 4-131, 
4-132, 4-133, 4-134, 4-135, 4-140, 4-142, 4-144, 4-146, 4-147, 4-156, 4-160, 4-166, 4-167, 4-174, 4-
182, 4-184, 4-185, 4-186, 4-191, 4-192, 4-195, 4-202, 4-208, 4-212, 4-213, 4-216, 9-5, 9-27 

Phase II, ii, xv, xvii, xviii, xix, S-2, S-3, S-6, S-12, S-13, S-14, S-16, S-19, S-21, S-22, S-23, S-30, S-31, 
S-34, 1-1, 1-8, 1-9, 1-10, 1-12, 1-15, 2-3, 2-4, 2-7, 2-9, 2-10, 2-13, 2-18, 2-21, 2-22, 2-23, 2-24, 2-25, 
2-26, 2-32, 2-34, 2-40, 2-53, 2-55, 2-59, 2-60, 2-61, 2-66, 2-68, 2-69, 2-70, 2-71, 2-73, 2-75, 2-76, 2-
78, 2-81, 2-82, 2-83, 2-85, 2-88, 2-90, 2-91, 2-92, 2-96, 2-99, 2-100, 2-102, 2-104, 2-105, 2-130, 2-
136, 2-137, 2-138, 2-141, 3-7, 3-162, 4-3, 4-22, 4-24, 4-27, 4-36, 4-38, 4-39, 4-47, 4-48, 4-49, 4-52, 4-
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59, 4-61, 4-63, 4-64, 4-65, 4-66, 4-71, 4-72, 4-76, 4-77, 4-79, 4-81, 4-82, 4-84, 4-85, 4-87, 4-98, 4-102, 
4-107, 4-117, 4-119, 4-125, 4-131, 4-132, 4-133, 4-134, 4-140, 4-142, 4-147, 4-156, 4-160, 4-174, 4-
185, 4-192, 4-212, 9-27 

Phase II – Construction, xvii, S-16, S-23, S-30, 2-23, 2-68, 2-75, 2-76, 2-82, 2-83, 2-92, 2-102, 2-104, 4-
22, 4-38, 4-39, 4-47, 4-49, 4-66, 4-71, 4-77, 4-79, 4-81, 4-82, 4-84, 4-85, 4-98, 4-119, 4-132, 4-133, 4-
174, 4-185 

Phase II – Operations, S-16, S-21, S-31, S-34, 1-12, 1-15, 2-76, 2-138, 2-141, 4-61, 4-72, 4-81, 4-85 
Phosphorus, S-31, 2-86, 2-138, 3-50, 3-56, 3-57, 3-64, 3-65, 3-66, 3-73, 3-74, 3-75, 3-76, 3-77, 3-79, 3-

81, 3-82, 3-84, 3-89, 3-90, 3-91, 3-92, 3-93, 4-44, 4-69, 4-74, 4-75, 4-76, 4-119, 7-4, 8-5 
Plan of operations, S-8, S-9, S-12, 1-4, 1-5, 1-6, 1-7, 1-8, 1-17, 1-18, 1-20, 1-21, 1-24, 1-25, 1-26, 1-27, 

2-3, 2-21, 2-22, 2-25, 2-26, 2-34, 2-71, 2-89, 2-111, 2-120, 2-133, 2-135, 3-119, 4-19, 4-73, 4-104, 4-
137, 4-142, 4-150, 4-187, 9-6, 9-13, 9-22, 9-25 

Prevention of significant deterioration, xvii, 3-11, 4-9, 4-11, 4-14, 4-16, 4-19, 4-191, 7-3 
Private land, iii, 2-128, 2-131, 2-136 
Public participation, ii, 1-2, 1-33, 5-6, 8-1 
Reclamation Phase, S-16, 2-39, 2-78, 4-91 
Record of Decision, i, S-1, S-5, S-8, S-9, S-10, S-11, S-12, S-13, 1-1, 1-5, 1-6, 1-7, 1-8, 1-10, 1-15, 1-16, 

1-17, 1-18, 1-19, 1-24, 1-25, 1-26, 1-27, 1-33, 2-1, 2-2, 2-3, 2-6, 2-9, 2-10, 2-19, 2-26, 2-37, 2-120, 2-
124, 2-125, 2-128, 2-133, 2-135, 2-136, 2-137, 3-122, 3-123, 3-164, 3-165, 3-185, 3-200, 4-19, 4-23, 
4-99, 4-133, 7-3, 8-9, 9-4, 9-5, 9-24, 9-25, 9-26 

Revegetation, xx, S-7, S-46, 1-26, 1-28, 1-30, 1-32, 2-8, 2-51, 2-71, 2-72, 2-73, 2-74, 2-75, 2-84, 2-85, 2-
86, 2-87, 2-88, 2-91, 2-106, 2-111, 2-153, 3-145, 4-11, 4-12, 4-16, 4-19, 4-83, 4-98, 4-105, 4-107, 4-
108, 4-136, 4-138, 4-139, 4-166, 4-167, 4-204, 4-205, 4-211, 4-213, 4-216 

Riparian areas, x, xvi, xix, S-1, S-23, S-36, S-37, S-42, S-43, 1-1, 2-102, 2-118, 2-143, 2-144, 2-149, 2-
150, 3-5, 3-7, 3-61, 3-118, 3-122, 3-128, 3-129, 3-130, 3-136, 3-137, 3-139, 3-143, 3-161, 3-165, 3-
188, 4-98, 4-117, 4-120, 4-121, 4-122, 4-123, 4-127, 4-132, 4-133, 4-134, 4-135, 4-136, 4-137, 4-138, 
4-139, 4-140, 4-141, 4-142, 4-151, 4-152, 4-159, 4-160, 4-173, 4-174, 4-181, 7-3, 8-7, 9-16 

Riparian habitat conservation area, xvi, xix, S-1, 1-1, 2-40, 3-129, 3-130, 3-137, 3-139, 4-107, 4-121, 4-
122, 4-123, 4-124, 4-131, 4-132, 4-133, 4-134, 4-135, 4-136, 4-137, 4-138, 4-140, 4-141, 4-142, 4-143, 
4-169, 4-170, 4-172, 7-3 

Rock Creek Project, i, ii, iii, xv, xvi, xviii, xix, xx, S-1, S-2, S-3, S-9, S-10, S-11, S-14, S-16, S-17, S-18, 
S-21, S-27, S-29, S-30, S-31, 1-49, 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-10, 1-11, 1-15, 1-16, 1-17, 1-18, 
1-19, 1-20, 1-26, 1-28, 1-29, 1-30, 1-33, 2-1, 2-2, 2-3, 2-4, 2-24, 2-25, 2-26, 2-30, 2-32, 2-34, 2-38, 2-
46, 2-60, 2-71, 2-75, 2-76, 2-78, 2-85, 2-89, 2-90, 2-91, 2-92, 2-95, 2-96, 2-99, 2-100, 2-102, 2-105, 2-
106, 2-111, 2-115, 2-116, 2-120, 2-121, 2-122, 2-123, 2-124, 2-125, 2-128, 2-130, 2-132, 2-133, 2-138, 
3-1, 3-2, 3-3, 3-4, 3-5, 3-9, 3-11, 3-13, 3-16, 3-17, 3-29, 3-31, 3-56, 3-58, 3-59, 3-62, 3-94, 3-96, 3-99, 
3-105, 3-107, 3-108, 3-110, 3-115, 3-119, 3-122, 3-125, 3-126, 3-129, 3-130, 3-131, 3-137, 3-139, 3-
155, 3-156, 3-157, 3-158, 3-159, 3-160, 3-161, 3-162, 3-163, 3-164, 3-165, 3-166, 3-173, 3-174, 3-183, 
3-186, 3-187, 3-191, 3-194, 3-200, 3-203, 3-204, 3-205, 3-207, 4-1, 4-2, 4-4, 4-5, 4-7, 4-8, 4-9, 4-10, 
4-11, 4-13, 4-14, 4-15, 4-17, 4-18, 4-19, 4-20, 4-21, 4-22, 4-24, 4-27, 4-37, 4-39, 4-40, 4-41, 4-42, 4-
44, 4-47, 4-60, 4-68, 4-80, 4-84, 4-85, 4-92, 4-93, 4-97, 4-101, 4-103, 4-106, 4-108, 4-111, 4-115, 4-
120, 4-124, 4-125, 4-126, 4-128, 4-129, 4-130, 4-133, 4-134, 4-137, 4-139, 4-140, 4-142, 4-146, 4-147, 
4-151, 4-152, 4-153, 4-154, 4-155, 4-156, 4-157, 4-159, 4-160, 4-161, 4-162, 4-163, 4-164, 4-165, 4-
166, 4-167, 4-168, 4-173, 4-174, 4-175, 4-177, 4-178, 4-179, 4-180, 4-181, 4-182, 4-183, 4-184, 4-185, 
4-186, 4-187, 4-189, 4-190, 4-195, 4-196, 4-198, 4-201, 4-202, 4-203, 4-204, 4-205, 4-207, 4-208, 4-
210, 4-211, 4-212, 4-214, 4-215, 5-5, 7-1, 8-8, 8-10, 9-1, 9-2, 9-3, 9-4, 9-5, 9-6, 9-8, 9-9, 9-11, 9-12, 9-
13, 9-14, 9-15, 9-16, 9-17, 9-18, 9-20, 9-21, 9-24, 9-25, 9-26, 9-27, 9-29 

Rock Creek subdeposit, 3-13, 3-17, 3-25, 4-22 
Rock Lake, S-29, 2-101, 2-125, 2-130, 3-12, 3-13, 3-20, 3-62, 3-94, 3-96, 3-111, 3-112, 3-114, 3-115, 3-

133, 3-142, 4-41, 4-92, 4-118, 4-132, 4-190, 4-196, 8-5 



Chapter 6 Index 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
6-9 

Sanders County, i, S-1, S-17, S-39, S-40, S-41, 1-2, 1-9, 1-10, 1-15, 2-23, 2-34, 2-66, 2-75, 2-85, 2-88, 2-
100, 2-104, 2-129, 2-146, 2-147, 2-148, 3-67, 3-106, 3-157, 3-185, 3-186, 3-187, 3-191, 4-44, 4-140, 
5-6, 9-1, 9-9, 9-14, 9-17, 9-18, 9-20, 9-21, 9-23 

Schools, S-27, S-41, 2-100, 2-130, 2-148, 3-191, 5-6 
Scoping, S-10, 2-1, 2-106, 2-115, 4-33 
Section 404 permit, xx, S-11, S-28, 1-18, 2-2, 2-111, 2-115, 3-124, 4-111, 4-115 
Section 404 Permit, xx, 1-7, 1-8, 1-9, 1-19, 1-24, 2-116, 2-133, 4-84, 4-115, 5-3, 5-4 
Security habitat, 3-1, 3-162, 4-147, 8-8, 9-27 
Sediment, iii, xv, xix, S-1, S-3, S-12, S-16, S-18, S-19, S-20, S-21, S-22, S-23, S-26, S-31, S-32, S-35, S-

38, 1-1, 1-12, 1-31, 2-4, 2-9, 2-10, 2-19, 2-20, 2-21, 2-37, 2-39, 2-40, 2-41, 2-60, 2-68, 2-71, 2-72, 2-
73, 2-74, 2-75, 2-77, 2-83, 2-84, 2-85, 2-87, 2-89, 2-90, 2-91, 2-92, 2-93, 2-102, 2-103, 2-104, 2-105, 
2-130, 2-131, 2-138, 2-139, 2-142, 2-145, 3-15, 3-16, 3-26, 3-33, 3-49, 3-56, 3-58, 3-59, 3-61, 3-94, 3-
107, 3-110, 3-129, 3-131, 3-134, 3-137, 3-143, 3-145, 3-146, 3-168, 3-169, 3-188, 4-3, 4-13, 4-18, 4-
29, 4-36, 4-44, 4-45, 4-46, 4-47, 4-57, 4-62, 4-71, 4-77, 4-78, 4-80, 4-83, 4-84, 4-85, 4-90, 4-91, 4-94, 
4-95, 4-96, 4-97, 4-98, 4-105, 4-106, 4-107, 4-108, 4-115, 4-117, 4-119, 4-121, 4-124, 4-127, 4-128, 4-
129, 4-130, 4-131, 4-132, 4-133, 4-134, 4-135, 4-136, 4-139, 4-141, 4-142, 4-156, 4-160, 4-169, 4-170, 
4-173, 4-174, 4-175, 4-177, 4-212, 4-215, 7-4, 8-1, 8-4, 8-7, 8-8, 9-7, 9-11, 9-13, 9-14, 9-27, 9-28 

Sensitive species, S-38, 1-20, 2-95, 2-145, 3-128, 3-129, 3-142, 3-152, 3-157, 3-158, 3-159, 3-160, 3-165, 
3-188, 4-145, 4-149, 4-153, 8-8, 9-20, 9-25 

Silver, i, iv, xv, xviii, xix, S-1, S-2, S-8, S-9, S-13, 1-1, 1-2, 1-5, 1-6, 1-11, 2-1, 2-32, 2-33, 2-115, 2-128, 
2-129, 2-133, 2-134, 2-135, 3-11, 3-13, 3-16, 3-17, 3-18, 3-20, 3-24, 3-25, 3-28, 3-33, 3-34, 3-35, 3-36, 
3-37, 3-46, 3-47, 3-48, 3-49, 3-50, 3-55, 3-57, 3-58, 3-59, 3-64, 3-73, 3-74, 3-75, 3-76, 3-77, 3-79, 3-
81, 3-82, 3-84, 3-89, 3-90, 3-91, 3-92, 3-93, 3-115, 4-4, 4-44, 4-45, 4-69, 4-73, 4-74, 4-75, 4-76, 9-3, 
9-7, 9-11, 9-15, 9-20, 9-22, 9-23 

Socioeconomics, i, iii, vii, xii, xiii, xiv, S-10, S-27, S-39, S-40, S-41, 2-1, 2-126, 2-146, 2-147, 2-148, 3-
2, 3-185, 4-4, 4-184, 4-186, 4-210, 4-213, 4-216, 5-2 

Soils salvage, 2-73, 2-82, 2-83, 4-106, 4-107, 4-108 
Sound, vii, xiii, xiv, S-9, S-29, S-45, S-46, S-47, 1-4, 1-6, 2-29, 2-152, 2-153, 2-154, 3-206, 4-4, 4-190, 4-

191, 4-202, 4-203, 4-210, 4-216, 8-2 
Species of concern, S-22, 3-1, 3-129, 3-137, 3-142, 3-149, 3-155, 3-156, 3-157, 3-159, 4-150, 4-152, 4-

155, 9-15 
Spring, vi, xvi, xix, S-22, S-33, S-34, 2-75, 2-87, 2-89, 2-99, 2-101, 2-103, 2-129, 2-131, 2-140, 2-141, 3-

8, 3-12, 3-66, 3-67, 3-69, 3-86, 3-95, 3-100, 3-104, 3-106, 3-111, 3-112, 3-113, 3-114, 3-115, 3-116, 3-
117, 3-121, 3-124, 3-151, 3-152, 3-154, 3-156, 3-158, 3-160, 3-163, 3-172, 3-183, 3-184, 3-189, 3-204, 
4-23, 4-36, 4-57, 4-59, 4-64, 4-77, 4-82, 4-89, 4-90, 4-94, 4-95, 4-102, 4-120, 4-130, 4-153, 4-168, 4-
173, 4-174, 4-181, 4-191, 4-193, 9-10, 9-28 

St. Paul Lake, S-20, S-29, 2-101, 3-12, 3-78, 3-112, 3-113, 3-115, 3-144, 3-147, 4-41, 4-52, 4-55, 4-57, 4-
60, 4-61, 4-64, 4-65, 4-93, 4-118, 4-190, 4-192, 4-193, 4-208, 9-7, 9-14 

State Historic Preservation Office, 1-10, 3-199, 3-200, 4-198, 7-3 
Sterling Mining Company, 1-6, 1-11, 2-123, 2-124, 3-13, 3-163, 4-11, 5-4, 7-4, 9-2, 9-19 
Stream crossings, S-46, 1-11, 1-31, 2-20, 2-34, 2-67, 2-70, 2-81, 2-90, 2-91, 2-153, 3-188, 4-62, 4-84, 4-

86, 4-87, 4-97, 4-129, 4-131, 4-134, 4-135, 4-136, 4-142 
Streamflow, xi, xviii, S-20, S-21, S-33, 2-65, 2-102, 2-104, 2-140, 3-1, 3-2, 3-60, 3-61, 3-65, 3-97, 3-107, 

3-109, 3-110, 3-111, 3-112, 3-113, 3-117, 3-131, 3-137, 3-145, 3-152, 3-154, 3-170, 3-172, 4-3, 4-38, 
4-40, 4-41, 4-42, 4-43, 4-47, 4-55, 4-56, 4-61, 4-62, 4-63, 4-64, 4-65, 4-66, 4-67, 4-78, 4-79, 4-85, 4-
89, 4-92, 4-93, 4-94, 4-97, 4-100, 4-102, 4-109, 4-117, 4-118, 4-126, 4-127, 4-128, 4-129, 4-130, 4-
134, 4-136, 4-157, 4-159, 4-161, 4-173, 4-176, 4-192, 4-208, 4-209, 4-211, 4-214, 4-215, 8-7, 9-5, 9-7, 
9-28 

Subsidence, i, viii, xx, S-4, S-11, S-14, S-30, S-34, 2-2, 2-5, 2-9, 2-23, 2-24, 2-25, 2-30, 2-32, 2-76, 2-
104, 2-111, 2-141, 4-2, 4-21, 4-22, 4-23, 4-24, 4-25, 4-89, 4-99, 4-100, 4-191, 4-193, 4-195, 4-196, 8-
9, 9-1, 9-3, 9-26, 9-28 
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Sulfur dioxide, 3-9, 3-10, 3-11, 3-12, 4-11, 4-12, 4-16 
Surface water quality, iv, ix, xv, S-18, S-19, S-21, S-22, S-31, 1-11, 2-20, 2-41, 2-91, 2-104, 2-138, 3-56, 

3-57, 3-62, 4-36, 4-45, 4-47, 4-58, 4-71, 4-77, 4-79, 4-81, 4-82, 4-83, 4-84, 4-85, 4-86, 4-87, 4-88, 4-
90, 4-91, 4-94, 4-95, 4-96, 4-97, 4-98, 4-105, 4-117, 4-119, 4-120, 4-126, 4-127, 4-128, 4-131, 4-156, 
4-160, 4-161, 4-169, 4-174, 4-177, 4-201 

Tax revenue, S-41, 2-104, 2-148 
Technical Advisory Group, S-4, S-12, S-26, S-33, 2-5, 2-21, 2-22, 2-23, 2-24, 2-26, 2-140, 4-133, 7-2, 7-

3, 7-4 
Temperature, 2-102, 2-104, 3-8, 3-32, 3-34, 3-57, 3-59, 3-61, 3-66, 3-67, 3-104, 3-105, 3-106, 3-107, 3-

117, 3-145, 3-148, 3-152, 3-153, 3-154, 3-171, 3-172, 3-173, 4-3, 4-15, 4-36, 4-46, 4-62, 4-78, 4-79, 4-
80, 4-82, 4-85, 4-121, 4-124, 4-125, 4-126, 4-129, 4-156, 4-159, 4-160, 4-161, 4-175, 4-181, 4-182, 4-
208, 4-209, 8-3, 8-5, 9-3, 9-9, 9-10, 9-11, 9-27, 9-29 

Threatened and endangered species, i, vi, xi, xiii, xiv, xv, S-10, S-22, S-24, S-34, S-35, S-36, S-37, S-38, 
S-39, 1-1, 1-8, 1-15, 1-17, 2-1, 2-68, 2-99, 2-100, 2-101, 2-102, 2-103, 2-133, 2-141, 2-142, 2-143, 2-
144, 2-145, 2-146, 3-2, 3-127, 3-128, 3-141, 3-143, 3-147, 3-151, 3-158, 3-159, 3-164, 3-188, 4-4, 4-
97, 4-125, 4-129, 4-140, 4-144, 4-150, 4-151, 4-152, 4-156, 4-157, 4-161, 4-162, 4-163, 4-168, 4-173, 
4-174, 4-175, 4-181, 4-209, 4-212, 4-215, 5-2, 7-4, 9-24 

Total dissolved solids, xvi, S-31, 2-138, 3-56, 3-58, 3-64, 3-65, 3-67, 3-73, 3-74, 3-75, 3-76, 3-77, 3-78, 
3-79, 3-80, 3-81, 3-82, 3-84, 3-86, 3-89, 3-90, 3-91, 3-92, 3-93, 4-69 

Total maximum daily loads, iv, S-20, 3-59, 3-60, 3-61, 4-80, 4-81, 7-4, 9-9, 9-20 
Traditional cultural property, i, xiii, S-11, S-29, S-30, 2-1, 3-199, 3-200, 3-203, 3-205, 4-201, 7-4, 9-19 
Traffic, i, xii, S-11, S-14, S-28, S-29, S-37, S-38, S-43, S-44, S-45, 2-1, 2-66, 2-67, 2-68, 2-69, 2-72, 2-

74, 2-92, 2-96, 2-99, 2-125, 2-131, 2-134, 2-144, 2-145, 2-150, 2-151, 2-152, 3-160, 3-175, 3-189, 3-
192, 4-9, 4-13, 4-14, 4-18, 4-33, 4-107, 4-131, 4-133, 4-134, 4-147, 4-148, 4-151, 4-153, 4-154, 4-164, 
4-165, 4-167, 4-180, 4-181, 4-187, 4-189, 4-194, 4-195, 4-202, 7-1, 9-12 

Trails, S-24, S-46, 1-17, 2-65, 2-67, 2-95, 2-101, 2-130, 2-135, 2-136, 2-153, 3-7, 3-61, 3-175, 3-188, 3-
189, 3-190, 3-196, 3-198, 4-94, 4-95, 4-106, 4-163, 4-165, 4-167, 4-189, 4-190, 4-191, 4-196, 5-6, 8-3, 
9-3 

Transportation, i, iii, vii, xii, xiii, xiv, S-1, S-7, S-35, S-43, S-44, 1-4, 1-5, 1-10, 2-8, 2-65, 2-72, 2-86, 2-
99, 2-130, 2-142, 2-150, 2-151, 3-2, 3-8, 3-119, 3-184, 3-188, 3-189, 4-4, 4-17, 4-105, 4-107, 4-131, 4-
133, 4-135, 4-181, 4-187, 4-188, 4-210, 4-213, 4-216, 5-1, 5-2, 7-2, 8-2, 9-12, 9-14, 9-24, 9-29 

Treaty rights, vii, xiii, xiv, S-29, 1-22, 3-203, 3-204, 3-205, 4-201, 4-210, 4-216, 4-217 
Troy Mine, iii, S-11, S-30, 1-6, 2-2, 2-5, 2-10, 2-18, 2-24, 2-30, 2-32, 2-34, 2-59, 2-115, 2-128, 3-13, 3-

20, 3-24, 3-25, 3-34, 3-35, 3-54, 4-2, 4-14, 4-15, 4-19, 4-21, 4-22, 4-23, 4-24, 4-27, 4-31, 4-32, 4-60, 
4-68, 4-72, 4-89, 4-94, 4-95, 4-138, 4-186, 9-1, 9-2, 9-3, 9-5, 9-11, 9-17, 9-20, 9-24 

Uncertainty, S-18, S-23, 1-27, 1-30, 2-23, 3-99, 3-105, 3-107, 3-153, 3-172, 3-173, 4-2, 4-28, 4-36, 4-37, 
4-38, 4-39, 4-40, 4-41, 4-42, 4-43, 4-44, 4-46, 4-47, 4-52, 4-55, 4-56, 4-61, 4-63, 4-81, 4-118, 4-120, 
4-124, 4-125, 4-129, 4-157, 4-161, 4-208, 4-209, 4-215, 9-7 

Vegetation clearing, S-33, 2-20, 2-69, 2-89, 2-140, 4-43, 4-47, 4-79, 4-118, 4-121, 4-152, 4-159 
Visibility, iv, S-46, S-47, 2-27, 2-33, 2-35, 2-70, 2-153, 2-154, 3-9, 3-12, 3-134, 4-11, 4-14, 4-191, 4-192, 

4-193, 4-204, 4-205, 4-213, 8-5, 8-8, 8-10, 9-28 
Visual Quality Objective, S-29, 2-77, 2-78, 3-208, 4-204, 7-4, 8-10 
Waste rock, xv, xvii, xviii, S-3, S-4, S-7, S-13, S-14, S-16, S-19, S-23, S-32, S-46, 1-31, 2-4, 2-5, 2-8, 2-

18, 2-19, 2-21, 2-27, 2-29, 2-30, 2-32, 2-37, 2-68, 2-72, 2-74, 2-75, 2-76, 2-77, 2-96, 2-106, 2-125, 2-
134, 2-139, 2-153, 3-24, 3-28, 3-29, 3-34, 3-35, 3-37, 3-38, 3-39, 3-40, 3-42, 3-45, 3-46, 3-47, 3-48, 3-
49, 3-50, 3-99, 4-17, 4-48, 4-68, 4-69, 4-70, 4-71, 4-72, 4-78, 4-81, 4-85, 4-90, 4-91, 4-96, 4-106, 4-
119, 4-138, 4-139, 4-160, 4-214, 9-6, 9-11 

Wastewater, iii, xvii, xix, S-6, S-13, S-14, S-15, S-16, S-17, S-20, S-23, S-27, S-31, S-32, S-33, 1-6, 1-9, 
1-11, 1-12, 1-15, 1-27, 2-7, 2-20, 2-32, 2-35, 2-40, 2-41, 2-45, 2-48, 2-50, 2-51, 2-59, 2-60, 2-63, 2-65, 
2-66, 2-68, 2-69, 2-70, 2-71, 2-73, 2-76, 2-81, 2-83, 2-90, 2-103, 2-106, 2-126, 2-132, 2-134, 2-138, 2-
139, 2-140, 3-7, 3-59, 3-119, 3-162, 4-6, 4-19, 4-39, 4-43, 4-45, 4-47, 4-65, 4-66, 4-67, 4-69, 4-70, 4-
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72, 4-77, 4-78, 4-79, 4-80, 4-81, 4-82, 4-84, 4-85, 4-96, 4-98, 4-99, 4-109, 4-117, 4-118, 4-119, 4-124, 
4-129, 4-147, 4-148, 4-159, 4-160, 4-174, 4-208, 8-3, 8-10, 9-21 

Water treatment, i, ii, iii, xv, xix, S-1, S-3, S-7, S-12, S-14, S-16, S-31, S-37, 1-12, 1-16, 1-18, 1-25, 1-26, 
1-27, 1-28, 1-29, 1-30, 1-31, 1-32, 1-33, 2-2, 2-3, 2-4, 2-8, 2-9, 2-19, 2-20, 2-39, 2-41, 2-46, 2-47, 2-
49, 2-51, 2-59, 2-60, 2-64, 2-69, 2-70, 2-75, 2-76, 2-83, 2-88, 2-89, 2-90, 2-126, 2-134, 2-137, 2-138, 
2-144, 3-62, 4-39, 4-47, 4-61, 4-66, 4-78, 4-99, 4-102, 4-105, 4-120, 4-124, 4-169, 8-7 

Water use, ii, iii, S-20, S-33, 1-9, 1-15, 2-10, 2-41, 2-45, 2-76, 2-140, 3-118, 4-17, 4-43, 4-59, 4-66, 4-67, 
4-83, 4-84, 4-86, 4-102, 4-103, 4-104, 4-118, 4-159, 8-9, 9-5 

Weed control, 1-10, 1-32, 2-75, 2-88, 2-136, 4-20, 4-93, 4-94, 4-95, 4-128, 4-129, 4-140, 4-145, 4-150, 4-
152, 4-177 

West Fork Rock Creek, v, xv, xvi, S-3, S-13, S-28, S-32, S-35, S-36, S-43, S-44, 1-12, 2-4, 2-33, 2-68, 2-
70, 2-78, 2-102, 2-116, 2-118, 2-139, 2-142, 2-143, 2-150, 2-151, 3-26, 3-62, 3-64, 3-65, 3-66, 3-67, 3-
74, 3-76, 3-95, 3-100, 3-104, 3-107, 3-110, 3-116, 3-125, 3-127, 3-129, 3-131, 3-133, 3-134, 3-135, 3-
136, 3-137, 3-138, 3-141, 3-142, 3-143, 3-145, 3-165, 3-166, 3-168, 3-170, 4-56, 4-58, 4-61, 4-64, 4-
65, 4-66, 4-78, 4-79, 4-84, 4-86, 4-87, 4-109, 4-118, 4-119, 4-121, 4-125, 4-126, 4-130, 4-131, 4-132, 
4-134, 4-136, 4-158, 4-159, 4-160, 4-169, 4-176, 4-209, 9-14 

Western toad, S-25, 3-159, 4-154 
Westslope cutthroat trout, S-22, S-38, 2-103, 2-132, 2-145, 3-129, 3-133, 3-137, 3-141, 3-142, 3-143, 3-

144, 3-146, 3-147, 3-148, 3-150, 3-151, 3-152, 3-166, 4-118, 4-125, 4-127, 4-128, 4-131, 4-132, 9-1, 
9-10, 9-11, 9-12, 9-17, 9-18, 9-19 

Wetland mitigation, xx, S-28, S-43, 1-27, 2-105, 2-106, 2-126, 2-150, 4-111, 4-113, 4-114, 4-152, 4-212, 
4-215 

Wetlands, i, v, x, xiii, xiv, xvii, xix, xx, S-9, S-10, S-11, S-12, S-28, S-36, S-42, S-43, 1-5, 1-8, 1-18, 1-
27, 2-1, 2-9, 2-34, 2-83, 2-105, 2-106, 2-116, 2-118, 2-122, 2-126, 2-143, 2-149, 2-150, 3-60, 3-61, 3-
115, 3-124, 3-125, 3-126, 3-127, 3-129, 3-130, 3-137, 3-188, 4-3, 4-109, 4-110, 4-111, 4-112, 4-113, 
4-114, 4-115, 4-119, 4-121, 4-124, 4-137, 4-142, 4-143, 4-144, 4-145, 4-152, 4-208, 4-212, 4-215, 5-3, 
5-4, 7-2, 8-4, 8-6, 8-7, 8-10, 9-2, 9-4, 9-5, 9-16, 9-20, 9-29 

White-tailed deer, 4-147 
Wind erosion, 4-11, 4-12, 4-13, 4-17, 4-18, 4-19 
Winter range, viii, S-23, 2-111, 3-1, 3-160, 3-162, 4-3, 4-5, 4-6, 4-7, 4-144, 4-146, 4-147, 4-148, 4-154, 

4-207, 4-211, 4-214, 9-27 
Wolverine, vii, xi, xii, S-25, S-37, S-38, 2-144, 2-145, 3-3, 3-159, 3-164, 3-183, 3-184, 4-4, 4-157, 4-168, 

4-169, 4-170, 4-171, 4-172, 4-173, 4-174, 4-175, 4-181, 4-183, 9-4, 9-8, 9-9, 9-18, 9-23, 9-26, 9-27 
Zinc, xviii, 3-33, 3-40, 3-46, 3-47, 3-48, 3-50, 3-51, 3-52, 3-53, 3-55, 3-57, 3-58, 3-59, 3-60, 3-64, 3-67, 

3-73, 3-74, 3-75, 3-76, 3-77, 3-79, 3-80, 3-81, 3-83, 3-85, 3-89, 3-90, 3-91, 3-92, 3-94, 4-69 
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Chapter 7. Acronyms 

µg/m3 micrograms per cubic meter 
2001 FEIS 2001 Rock Creek Project Final EIS 
2D model 2-dimensional numerical model 
3D 3-dimensional 
ABA acid base accounting tests 
ABP acid base potential 
ADT average daily traffic 
AIRFA American Indian Religious Freedom Act of 1978 
AMEC AMEC Earth & Environmental, Inc. 
AP acid-generating potential 
APE area of potential effect 
AQRV air quality related values 
ARD acid rock drainage 
ARM Administrative Rules of Montana 
ASARCO ASARCO, Inc. 
Avista Avista Corporation 
BA biological assessment 
BAA bear analysis area 
BACT best available control technology 
BE biological evaluations 
bgs below ground surface 
BMP best management practices 
BMU bear management unit 
BO biological opinion 
CAA Clean Air Act 
CaCO3 carbonates 
CE categorical exclusion 
CEQ Council on Environmental Quality 
CFR Code of Federal Regulations 
cfs cubic feet per second 
CGD Cabinet Gorge Dam 
CHSU critical habitat subunit 
CMIP3 Coupled Model Intercomparison Project Phase 3 
CMW Cabinet Mountains Wilderness 
CO carbon monoxide 
CO2e CO2-equivalent 
COC constituent of concern 
Corps U.S. Army Corps of Engineers 
CSKT Confederated Salish and Kootenai Tribes 
cy cubic yards 
CYE Cabinet-Yaak Ecosystem 
dBA decibels 
DBH diameter at breast height 
DCF discounted cash flow 
DEIS Draft EIS 
DEQ Montana Department of Environmental Quality 
DNRC Montana Department of Natural Resources and Conservation 



Chapter 7 Acronyms 

Final Supplemental Environmental Impact Statement for the Rock Creek Project 
7-2 

DPS distinct population segment 
DSL Montana Department of State Lands 
ECA equivalent clearcut acres 
ELG effluent limit guidelines 
EO Executive Order 
EPA U.S. Environmental Protection Agency 
ESA Endangered Species Act 
FEIS Final EIS 
FEMA Federal Emergency Management Agency 
FeS2 pyrite 
FLM Federal Land Managers 
FMEA Failure Modes and Effects Analysis 
FOS factor of safety 
FSM Forest Service Manual 
FWP Montana Fish, Wildlife and Parks 
GDE groundwater-dependent ecosystem 
GHG greenhouse gas 
gpm gallons per minute 
Guidelines 404(b)(1) Guidelines 
GVW gross vehicle weight 
GW TAG Groundwater TAG 
HAP hazardous air pollutant 
HCP habitat conservation plan 
HCT humidity cell test 
HD hunting district 
HDPE high-density polyethylene 
HE habitat effectiveness 
HRMIP Hard Rock Mining Impact Plan 
IDEQ Idaho Department of Environmental Quality 
IDFG Idaho Department of Fish and Game 
IDHW Idaho Department of Health and Welfare 
INFS Inland Native Fish Strategy 
IRA inventoried roadless area 
JD jurisdictional determination 
KFP 1987 Kootenai Forest Plan 
km kilometers 
KNF Kootenai National Forest 
KTOI Kootenai Tribe of Idaho 
LAU Lynx Analysis Unit 
LWD large woody debris 
MA management area 
MAAQS Montana Ambient Air Quality Standards 
MAQP Montana Air Quality Permit 
MCA Montana Code Annotated 
MDT method Montana Wetland Assessment Method 
MDT Montana Department of Transportation 
MEPA Montana Environmental Policy Act 
MFISH Montana Fisheries Information System 
mg/m3 milligrams per cubic meter 
MIS management indicator species 
ML metal leaching 
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MMBtu/hr millions British thermal units per hour 
MMC Montanore Minerals Corporation 
MMI Mines Management, Inc. 
MMRA Metal Mine Reclamation Act 
MNHP Montana Natural Heritage Program 
MOU Memorandum of Understanding 
MPDES Montana Pollution Discharge Elimination System 
MRDG Minimum Requirement Decision Guide 
MVUM motor vehicle use map 
NAAQS National Ambient Air Quality Standards 
NEPA National Environmental Policy Act 
NFMA National Forest Management Act 
NFS National Forest System 
NHPA National Historic Preservation Act 
Noranda Noranda Minerals Corp. 
NP acid-neutralization potential 
NPV net present value 
NRD Noxon Rapids Dam 
NRHP National Register of Historic Places 
NRLMD Northern Rockies Lynx Management Direction 
NWP Nationwide Permit 
OHV off-highway vehicle 
OM optical mineralogy 
OMB Office of Management and Budget 
OMRD open motorized route density 
ORD open road density 
PAG potentially acid generating 
PGA peak ground acceleration 
PM particulate matter 
ppb parts per billion 
ppm parts per million 
PSD Prevention of Significant Deterioration 
PSD-NSR Prevention of Significant Deterioration – New Source Review 
PTTAG Paste Tailings Technical Advisory Group 
QA/QC quality assurance/quality control 
RCR RC Resources, Inc. 
Revett Revett Mining Company, Inc. 
RHCA Riparian Habitat Conservation Area 
RMO Riparian Management Objective 
RMP Road Management Plan 
RO reverse osmosis 
Rock LAU Lynx Analysis Unit #14702 
ROD record of decision 
SAG semiautogenous grinding 
SEIS Supplemental Environmental Impact Statement 
SEM scanning electron microscopy 
SHPO State Historic Preservation Office 
SMS Scenery Management System 
SIL significant impact level 
SIO Scenic Integrity Objective 
SPLP Synthetic Precipitation Leaching Procedure 
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Sterling Sterling Mining Company 
STIP Settlement Stipulation and Order 
SWPPP Stormwater Pollution Prevention Plan 
T&E threatened and endangered 
TAG technical advisory group 
TCLP toxicity characteristic leaching procedure 
TCP Traditional Cultural Property 
TIN total inorganic nitrogen 
TMDL total maximum daily load 
TMRD total motorized route density 
TP total phosphorus 
tph tons per hour 
USDA U.S. Department of Agriculture 
USFS USDA Forest Service 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
VMP Vegetation Management Plan 
VMS Visual Management System 
VOC volatile organic compounds 
VQO Visual Quality Objectives 
Washington model Washington Road Surface Erosion Model 
WATSED Water and Sediment Yield Model 
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Chapter 8. Glossary 

acid base potential. A laboratory method to determine the acid-generating potential of sulfide minerals. 
activated sludge. Collection of microorganisms and organic material in an aeration basin with the intent 
of producing a solid that will settle. 
adit. A nearly horizontal passage, driven from the surface, by which a mine may be entered, ventilated, 
and unwatered. 
air stripping. A mass of transfer process in which ammonia is removed from water by bringing the water 
in contact with ammonia-free air. This process reduces the partial pressure of ammonia, which causes the 
ammonia to leave the water phase and enter the gas phase. 
alluvium. Soil and rock that is deposited by flowing water. 
altered waste zones. Zones of changed mineralogy that occur around the ore deposit, containing 
chalcopyrite-calcite, pyrite-calcite, and galena-calcite mineralization. 
ambient. Surrounding, existing. 
analyte. A chemical to be analyzed in a water quality lab. 
appropriators. Persons or corporations that have a legal right to take and use surface or groundwater 
resources. 
aquifer. Rock or sediment that is saturated with water and sufficiently permeable to transmit economic 
quantities of water to wells. 
argillite. A rock that has formed as a result of the hardening of sediments by pressure and heat. Argillite 
is harder than mudstone and not as hard as shale. The rock is composed largely of particles of clay size 
and its made up of thin laminates. 
authogenic. Refers to a mineral or sedimentary rock generated where it is found or observed. 
background. (air and water quality) Ambient. (scenic) The viewed landscape from 8 km (5 mi.) to 
infinity from an observer. 
bear analysis area (BAA). A subunit of a BMU used to analyze open road densities. Also used to 
determine the adequate amount of replacement habitat. 
bear management unit (BMU). Land area containing sufficient quantity and quality of all seasonal 
habitat components to support a female grizzly. Used to analyze percent habitat effectiveness (HE). 
Best management practices (BMPs). A practice or set of practices that enables a planned activity to 
occur while still protecting the resource managed, normally implemented and applied during the activity 
rather than after the activity. 
Best management practices (BMPs) for watershed. A practice or a combination of practices that is 
determined by the state (or designated areawide planning agency) after problem assessment, examination 
of alternative practices, and appropriate public participation to be the most effective and practicable 
(including technological, economic, and institutional considerations) means of preventing or reducing the 
amount of pollution generated by nonpoint sources to a level compatible with water quality goals. 
bleed water. Process water with buildup of excess constituents removed from the ore processing circuit, 
treated, and discharged. 
biodiversity. A term that describes the variety of lifeforms, the ecological role they perform, and the 
genetic diversity they contain. 
biological minimum. In this context, the minimum amount of some component necessary for viability. 
borrow materials. Soil or rock dug from one location to provide fill at another location. 
breakpoint chlorination. Also known as superchlorination, is accomplished by the addition of chlorine 
in an amount that will oxidize ammonia-nitrogen to nitrogen gas. 
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broadcast seeding. A means of planting where seed is distributed on the ground surface mechanically or 
by hand. 
candidate. Those species under consideration for possible listing as “endangered” or “threatened,” in 
accordance with the 1973 Endangered Species Act. 
carbonate. A sedimentary rock composed chiefly of carbonate minerals (e.g. limestone and dolomite). 
carrying capacity. The maximum number of animals that can be sustained over the long-term on a 
specified land area. 
catchment. A geographic area that collects rain or snowfall. 
character type. Pertains to a large physiographic area of land, such as the Columbia Rockies, which has 
common visual characteristics of landforms, rock formations, water features, and vegetative patterns. 
chlorine contact chamber. A basin designed to allow chlorine and bacteria to come in contact, with the 
intent of killing or reducing the viability of the bacteria. 
clasts. A fragment of pre-existing minerals or rocks. 
coarse fragment. Rock that is larger than 2 millimeters (about 1/16 inch) in diameter. 
coarse woody debris (CWD). Coarse woody debris consists of dead woody material larger than 3 inches 
in diameter and derived from tree limbs, boles, and roots. 
colluvium. Fragments of rock carried and deposited by gravity. 
confluence. The point where two streams meet. 
conservation assessment and strategy. A biological analysis of species viability and a plan for 
managing a species that will allow it to survive over time. Includes biological information, current status, 
and management and monitoring strategies needed to conserve the species. 
contrast. The juxtaposition of dissimilar elements (as form, line, color and texture) in the landscape. The 
closer the juxtaposition of dissimilar elements and the stronger their differences, the more noticeable they 
become. 
construction zone. The area that includes the physical workings of a mine such as adits, roads, mills, 
tailings ponds, pipelines, and slurry lines. 
containerized seedling. A small, young tree held within a container. 
corridor (development). A linear strip of land identified for the present or future location of 
transportation or utility rights-of-way within its boundaries (36 CFR 219.3). 
corridor (wildlife). Avenues along which wide-ranging animals can travel, plants can propagate, genetic 
interchange can occur, populations can move in response to environmental changes and natural disasters, 
and threatened species can be replenished from other areas. 
cutoff. A clay-filled trench beneath a dam to “cut off” water seeping beneath the dam. 
cyclone. Centrifugal classifying device. 
dBA or decibels A scale. A logarithmic unit for measuring sound intensity, using the decibel A weighted 
scale, which approximates the sound levels heard by the human ear at moderate sound levels, with a 10 
decibel increase being a doubling in sound loudness. 
decant water. Water recycled from the tailings pond to the mill for reuse. 
deep rip. Breaking up compacted soil, or overburden, to a depth below normal tillage. 
degradation. A process by which the quality of water in the natural environment is lowered. 
dilution. A process in which the chemical concentration of constituents in a stream decreases as a result 
of mixing with cleaner water. 
dispersal. The movement, usually one way, and on any time scale, of plants or animals from their point 
of origin to another location where they subsequently produce offspring. 
dispersal corridor. A corridor through which young disperse from their area of birth. 
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dispersed recreation. Recreation that occurs outside of developed sites in the unroaded and roaded 
environment (e.g., hunting, backpacking, and berry picking). 
discontinuity. Any fracture in bedrock, such as faults and bedding fractures; a boundary between seismic 
layers of the earth. 
distance zones. Portions of the viewed landscape that are designated distances from the observer; see 
foreground, middleground, and background. 
downgradient. A direction characterized by lower fluid potential or hydraulic head. 
drainage sump. A hole or pit that collects mine waters. 
drill seeding. A mechanical method for planting seed in soil. 
dynamic flow failure. Landslide movement characterized by fluid-like flow of the landslide material. 
earthquake loading. The application of earthquake forces to a structure. 
effluent. Wastewater discharge. 
endangered. Any species, plant or animal, that is in danger of extinction throughout all or a significant 
portion of its range. Endangered species are identified by the Secretary of the Interior in accordance with 
the 1973 Endangered Species Act. 
Endangered Species Act. An act of Congress, enacted in 1973, to protect and recover threatened or 
endangered plant or animal species and their habitats. The Secretary of Interior, in accordance with the 
Act, identifies or lists the species as “threatened” or “endangered.” 
environmental stochasticity. Random variation in environmental attributes such as temperature, 
precipitation, and fire frequency. 
ephemeral stream. A stream that flows only as a direct response to rainfall or snowmelt events; having 
no baseflow. 
evaporation. The physical separation of a liquid from a dissolved or suspended solid. Energy is applied 
to the system to volatize the liquid leaving the solids behind. 
face. The part of an adit or mine that is actively being excavated; the end of the adit being excavated. 
factor-of-safety. Forces causing sliding divided by forces resisting sliding; for example, at a factor-of-
safety of 1.0, the forces causing sliding are the same as those resisting sliding. 
Failure Modes and Effects Analysis (FMEA). A systematic approach to identify, characterize, and 
screen risks that derive from the failure of an engineered system to operate or perform as intended. 
“Failure modes” means the ways, or modes, in which something might fail. 
fault. A fracture or fracture zone where there has been displacement of the sides relative to one another. 
fault gouge zone. A soft clayey or clay-like material filling or partly filling a fault zone. 
flotation. A mineral recovery process where individual mineral grains are selectively “floated” and 
skimmed off the top of an agitated water/chemical bath. 
forb. Any herbaceous plant, usually broadleaved, that is not a grass or grass-like plant. 
foreground. The viewed landscape from 0 to 0.8 km (0 to 0.5 mi.) from an observer. 
fragmentation. A condition in which a continuous area is reduced and divided into smaller sections. 
Habitat can be fragmented by natural events or development activities. 
genus. A group of related species used in the classification of organisms (plural = genera). 
glacial moraine. Mounds and ridges of broken rock and soil particles deposited by glacial action. 
Grizzly bear core habitat. An area of secure habitat within a BMU that contains no motorized travel 
routes or high-use nonmotorized trails during the nondenning season and is more than 0.31 mile (500 
meters) from a drivable road. Core areas do not include any gated roads but may contain roads that are 
impassable due to vegetation or constructed barriers. Core areas strive to contain the full range of 
seasonal habitats that are available in the BMU. 
groundwater extraction system. The configuration of wells and associated pumping rates required to 
contain or remediate groundwater contamination. 
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guideline (as used in the 2015 KFP). Operational practice and procedure that is applied to project and 
activity decision making to achieve goals, desired conditions, and objectives. 
habituate. Become accustomed to. 
hardness. A measure of the amount of calcium, magnesium, and iron dissolved in the water. 
hazardous trees. Hazardous trees are trees that could interfere with or fall into the transmission line or 
associated facilities. 
heavy metals. Metallic elements with high molecular weights, generally toxic in low concentrations to 
plants and animals. 
high-quality water. All state waters except groundwater classified as “III” or “IV” (groundwater with a 
specific conductance greater than 2,500 µS/cm) or surface waters incapable of supporting the designated 
uses of their classification or consistently having a zero flow for more than 270 days a year. 
home range. An area in which an individual animal spends most of its time doing normal activities. 
hydraulic conductivity. A measure of the ease with which water moves through soil or rock; 
permeability. 
hydric soil. A soil that is saturated, flooded, or ponded long enough during the growing season to develop 
anaerobic conditions that favor the growth and regeneration of hydrophytic (water-loving) vegetation. 
Hydric soils that occur in areas having positive indicators of hydrophytic vegetation and wetland 
hydrology are wetland soils. 
hydrophytic vegetation. The sum total of plant life growing in water or on a substrate that is at least 
periodically deficient in oxygen as a result of excessive water content. When hydrophytic vegetation 
comprises a community where indicators of hydric soils and wetland hydrology also occur, the area has 
wetland vegetation. 
hydroseeding. Broadcasting seed in a spray of water. Mulch and fertilizer may be added to the spray. 
interim reclamation. Reclamation conducted during operations to reduce erosion, sedimentation, 
noxious weed invasion, and visual impacts. The reclamation may or may not be redisturbed at mine 
closure, 
interior forest bird. Those species whose environmental requirements are best met in stands that are not 
affected by edge, or those portions of stands that are large enough that edge effects are no longer 
apparent. 
intermittent stream. A stream that does not flow continuously from its source to the mouth, at least for a 
portion of the year. 
introgress. The mixing of genes from two closely related species (hybridization). 
ion exchange. A process based on the use of specifically formulated resins. Selective ion exchange for 
the removal of ammonium is accomplished by passing liquid through a column of zeolite that has a high 
selectivity for the ammonium ion. After a critical relative concentration of recoverable ion to exchanged 
ion in the solution is exceeded, the exchange resin, zeolite, is said to be spent. Spent resin is usually 
recharged by exposing it to a very concentrated solution of the original exchange ion so that a reverse 
exchange takes place. This results in a regenerated resin and the removal of a concentrated solution of the 
ammonium ion. 
joint. Fracture in rock, generally more or less vertical or transverse. 
lacustrine. Fine sediment deposited in a lake. 
leachate. A solution obtained by leaching, as in the downward percolation of water through tailings 
materials, and containing soluble substances. 
limit equilibrium analysis. A standard stability analysis. 
liquefaction. When an earthquake occurs, energy released by rupturing in the earth's crust causes cyclic 
waves to travel through the rock and soil mass. Saturated soils can then experience enough pressure 
between the individual grains that the soil loses its cohesion (shear strength) and behaves as a liquid. 
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loading. Pertaining to the contribution of material or chemicals to a receiving stream. 
loess. Windblown soil deposits. 
long term. A period greater than the life of the mine (i.e., post-operational). 
macroinvertebrate. Small animals without backbones that are visible without a microscope, for example, 
insects, small crustaceans, and worms. 
macronutrient. Elements necessary in large amounts for plant growth, usually refers to nitrogen, 
phosphorus, potassium, and sulfur. 
mainstem. The primary channel in a stream or river. 
makeup water. Additional water required to supplement water lost during the milling process. 
management area (as used in the 2015 KFP). A land area identified within a planning area that has the 
same set of applicable plan components. A management area does not have to be spatially contiguous (36 
CFR 219.19). 
management indicator species. Each forest plan developed under the 1982 Planning Rule for the NFMA 
was required to identify certain vertebrate and/or macroinvertebrate species as Management Indicator 
Species, or MIS, as one of various components to address the NFMA requirements related to diversity of 
plant and animal communities (36 CFR 219.19(a)). The direction for MIS is related to forest plan 
development, forest project implementation, and forest plan monitoring. MIS for the 2015 KFP are elk, a 
specific macroinvertebrate assemblage, and a specific landbird assemblage. These MIS were chosen to 
compare alternatives in the 2015 KFP. Elk are a commonly hunted species and secure elk habitat is an 
issue of public concern. Given the restoration emphasis of the 2015 KFP, use of the macroinvertebrate 
assemblage to evaluate water quality trends across the entire planning area will validate the assumptions 
of plan implementation or help change management strategies in the event that water quality benefits are 
not realized. Landbird assemblage (insectivores) are expected to respond to progress made toward desired 
conditions for vegetation. None of the 2015 KFP MIS were chosen due to viability concerns. 
mean. The average number of a set of values. 
median. A numerical value in the midpoint of a range of values with half the value points above and half 
the points below. 
mesic. Intermediate or moderate moisture or temperature; or reference to organisms adapted to moderate 
climates. 
metric. A value calculated from existing data and used for summarization purposes. 
microclimate. A small area influenced by its own weather patterns. 
middleground. The viewed landscape from 0.8 to 4.8 km (0.5 to 3 mi.) from an observer. 
mine dry. Changing room for employees. 
mitigation. An action to avoid, minimize, reduce, eliminate, replace, or rectify the impact of a 
management practice. 
Montanore subdeposit. One of two parts of the Rock Creek-Montanore deposit, which according to 
Boleneus et al. (2005), is separated from the second part, the Rock deposit, by the Rock Lake Fault. 
moraine. A landform resulting from glacial deposition of material such as boulders, till, gravel, sand, and 
clay. 
mycorrhizae. An association that develops when certain fungi and plant roots form a mutually beneficial 
relationship. One of the beneficial results is that mycorrhizae help plants absorb nutrients for soils. 
neotropical migrant birds. Bird species that migrate to tropical areas such as Central or South America 
for the wintering months. Includes most of Montana’s song birds. 
nitrification/denitrification. A biological process for the conversion of ammonia compounds to nitrogen 
gas. The process is carried out in two steps. In the first step, nitrification, the ammonia compound is 
aerobically converted to nitrate by bacteria. In the second step, denitrification, nitrate is aerobically 
converted to nitrogen gas. 
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non-specular. Conductor treated in the factory to remove the sheen normally present on new conductors. 
noxious weeds. Any plant or plant product that can directly or indirectly injure or cause damage to crops 
(including nursery stock or plant products), livestock, poultry, or other interests of agriculture, irrigation, 
navigation, the natural resources of the United States, the public health, or the environment. The term 
typically describes plant species that have been determined to be undesirable or injurious in some 
capacity. Federal noxious weeds are regulated by the USDA-Animal and Plant Health Inspection Service 
under the Plant Protection Act of 2000, which superseded the Federal Noxious Weed Act of 1974. State 
statutes for noxious weeds vary widely, with some states lacking any laws defining or regulating noxious 
weeds. Depending on the individual state law, some plants listed by a state statute as “noxious” may be 
native plants that the state has determined to be undesirable. When the species are native, they are not 
considered invasive species by the federal government. However, in most cases, state noxious weed lists 
include only exotic (nonnative) species. 
old growth. Old growth stands are defined as those that meet the definitions in Green et al. 1992 (errata 
corrected December 2011). Those definitions include the discussion in that document titled “USE OF 
OLD GROWTH TYPE DESCRIPTIONS” (see pages 11 and 12). If that document is revised or replaced 
by the Northern Region, the updated version will be used. 
old growth associated species. Those species that depend on habitat components found in old growth, 
such as large snags or large dead and down woody material, but that can survive in other age or size class 
forest stands where those habitat components are present. 
old growth dependent species. Those species that can only survive in old growth habitats, or that need 
old growth for some critical portion of their life cycle. The KNF does not have any old growth dependent 
species (USFS 2013b). 
old growth ecosystems. Old growth ecosystems can be defined by elements of structure, function, and 
composition. Structure includes large live and dead old-growth trees, and fallen dead trees on land and in 
streams. Function refers to the mechanisms and rates of ecological processes, including high primary 
productivity (photosynthesis), high respiratory rates relative to younger stands, a shifting-mosaic steady 
state of living biomass, and large accumulations of dead organic matter. Composition refers to the species 
of plants and animals present in old growth ecosystems, including old growth dependent or associated 
species. 
overburden. Geologic material of any nature that overlies a deposit of ore or coal. 
palliative. A substance that relieves the effects of a problem. 
palustrine system wetland. Palustrine system wetlands are traditionally called marshes, swamps, bogs, 
or fens. They include all nontidal wetlands dominated by trees, shrubs, persistent emergents, emergent 
mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived salts 
is below 0.5%. 
patio. The level area immediately outside the adit portal, built of fill to provide a work area, and access to 
the mine area. 
peak flow. The greatest attained water flow in a specified period of time. 
pelagic. Free swimming or floating organisms that live free from direct dependence on the bottom or 
shore of a waterbody. 
perched water table. An isolated saturated zone above an impermeable layer in an otherwise unsaturated 
soil or rock. 
perennial stream. A stream that flows throughout the year, and from source to mouth. 
period of record. The period of time over which data have been collected. 
permeable. Allowing the passage of fluids. 
phreatic surface. The boundary between saturated and unsaturated soil zone in an aquifer. 
pillar. A column of rock retained for structural support in a mine. 
piping. Creation of tunnels or cavities from the movement of water in soil. 
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plankton (ic). Aquatic animal and plant organisms that drift or float, unable to influence their own 
course, and ranging in size from microorganisms to jellyfish. 
plasticity. A soil property indicating the degree to which a soil can be molded before breaking. 
poaching. Illegal hunting, including hunting without a license or proper permit or hunting out of season. 
population. A collection of individuals that share a common gene pool. 
population viability. Probability that a population will persist for a specified period of time across its 
range despite normal fluctuations in population and environmental conditions. 
portal. Surface entrance to a mine, particularly to a tunnel or adit. 
Potentiometric surface. A hypothetical surface representing the water table in an unconfined aquifer or 
the level to which groundwater would rise if not trapped in a confined aquifer. 
pressure filtration. A water treatment system that uses a filter in conjunction with a pump. 
probable maximum flood. The flood resulting from Probable Maximum Precipitation; the largest flood 
event theoretically possible. 
quartzite. A rock that has formed as a result of the hardening of sediments by pressure and heat. A 
granular metamorphic rock consisting essentially of sand-sized particles and quartz. 
rain-on-snow event. A meteorological occurrence in the months of December through February during 
which the heat contained in rainfall melts the existing snow cover producing large amounts of runoff and 
high streamflows in a short time frame. 
raise. Incremental increases in the height of a dam. 
raptors. Birds of prey. 
reach. An extended portion of river with uniform characteristics. 
reclamation. The concept of reclamation of land has been defined as including all desirable and practical 
methods for: (a) designing and conducting a surface disturbance in a manner that minimizes the effect of 
the disturbance and enhances the reclamation potential of the disturbed lands; (b) handling surficial 
material in a manner that ensures a root zone that is conducive to the support of plant growth where 
required for future use; and (c) contouring the surface to minimize hazardous conditions to ensure 
stability and to protect the surface against wind or water erosion (Soil Quality Criteria Working Group 
1987). 
recruitment potential old growth. Forest stands that do not meet the definition of old growth in Green et 
al. 1992 (errata corrected December 2011) but are being managed with the goal of meeting that definition 
in the future. 
redd. A fish spawning nest. 
regeneration. Regrowth of a tree crop, or other vegetation, whether by natural or artificial means. 
return ponds. Storage ponds for water to be recycled to the tailings pond. 
reverse osmosis. The normal osmosis process involves the flow of liquid across a semi-permeable 
membrane from a dilute concentration to a more concentrated solution until equilibrium is reached. 
Reverse osmosis is accomplished by applying high pressure to the concentrated side causing the process 
to reverse. This results in an even higher concentration of solute. The nitrogen compounds involved in the 
reverse osmosis process are mainly in the ammonium or nitrate form. 
rhizome. A vegetative species that spreads by shooting out underground stems (Rhyzomatous). 
riparian. Areas with distinct resource values and characteristics that are comprised of an aquatic 
ecosystem, and adjacent upland areas that have direct relationships with the aquatic system. This includes 
floodplains, wetlands, and lake shores. 
run-of-mill. Total material passing through a mill. 
salmonid. Member of the fish family Salmonidae; includes salmon and trout. 
scarify. To roughen the upper 1 to 2 inches of soil in preparation for seeding. 
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scenic integrity. The highest scenic integrity ratings are given to those landscapes where the valued 
landscape attributes appear complete and little or no visible deviations are evident. Scenic Integrity is 
used to describe both existing (Existing Scenic Integrity) and desired (Scenic Integrity Objective) 
conditions. 

Very High: Landscape is intact with only minor changes from the valued landscape character 
associated with significant scenic landscapes. This SIO is typically (but not exclusively) 
associated with specially designated areas such as wilderness or other designations that imply the 
landscape is natural appearing. 
High: Management activities are unnoticed and the landscape character appears unaltered. 
Moderate: Management activities are noticeable but are subordinate to the landscape character. 
The landscape appears slightly altered. 
Low: Management activities are evident and sometimes dominate the landscape character but are 
designed to blend with surroundings by repeating line, form, color, and texture of valued 
landscape character attributes. The landscape appears altered. 
Very Low: Management activities create a “heavily altered landscape.” Changes may strongly 
dominate the landscape. Note: This SIO is not a goal or objective. 

security habitat. An area with low levels of human disturbance. This general definition covers most uses 
of the term security habitat, except for elk, which has a specific definition. 
security habitat (elk). Generally timbered stands on NFS lands at least 250 acres in size more than 0.5 
mile from open motorized routes during the hunting season. Security is calculated for individual planning 
subunits. Roads not open to the public for motorized uses during the hunting season are not included in 
this calculation. The effects of nonmotorized use and/or administrative motorized use of closed or 
temporary roads during the hunting season are not included in this calculation and would instead be 
analyzed separately at the project level. 
sedge. A grass-like plant, often associated with moist or wet environments. 
sediment yield. The quantity of sediment delivered to a stream. 
seepage collection system. The system of drains, ponds, and pumps to collect and return tailings dam 
embankment seepage. 
segregation. The separation of water from sources of contamination in a mine. 
seismic. Of, or produced by, earthquakes. 
sensitive species. Those species, plant and animal identified by the Regional Forester for which 
population viability is a concern, as evidenced by: 1) significant current or predicted downwards trend in 
population numbers or density or 2) significant current or predicted downward trends in habitat capability 
that would reduce a species' existing distribution. 
seral stage. A developmental stage in the succession of plant communities. A seral community (or 
species) is replaced by another community (or species) as succession progresses. 
seven-inch slump. A test to measure the consistency of concrete where a standard 12-inch test column of 
concrete slumps to 7 inches. 
sewage treatment. In the Rock Creek Project SEIS, sewage treatment refers to the process of removing 
contaminants from domestic sewage from evaluation adit, mill, and office. 
short term. A period of time less than 35 years (i.e., operational period). 
side slope. The slope of an embankment or waste dump. 
significant. See Appendix A. 
siltite. A rock that has formed as a result of the hardening of sediments by pressure and heat. Siltite is 
harder than mudstone, and not as hard as shale. The rock is composed of particles generally larger than 
clay size and is made up of laminates thicker than argillite. 
slump test. A test to measure the consistency of concrete while still wet (see seven-inch slump above). 
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slurry. A mixture of fine-grained solid material and water used to allow pumping as a way to transport 
the solid material over long distances. 
slimes. A product of wet crushing consisting of wet particles that will pass a 200-mesh screen. 
spalling. Rock breaking off in layers parallel to the surface. 
stability. The ability of a population to remain at approximately the same population size over time 
through stable natality and mortality rates. 
starter dam. Earthen dams built of borrow material to initiate construction of the tailings facility. 
standard (as used in the 2015 KFP). Limitation or requirement that is applied to project and activity 
decision making to help achieve goals and objectives. 
standard deviation. A parameter that indicates the way in which a probability function or probability 
density function is centered around its mean and that is equal to the square root of the moment in which 
the deviation from the mean is squared. 
standpipe piezometer. A small well used to locate the water table. 
stochastic. Random, uncertain; involving a random variable. 
stope. Step-like underground excavation for removal of ore in successive layers. 
stratabound. A mineral deposit confined to a single layer, bed or stratum. 
stratum. A section of a formation that consists of primarily the same rock type. 
study area. Study areas may refer to those identified in ASARCO's baseline studies or to those used for 
the environmental analysis. The size of study areas depends on the resource under consideration. For 
example, the area examined in ASARCO's 1984-1985 wildlife baseline study. The intensive study area, 
25 square miles, primarily was comprised of the proposed permit area described in DEQ’s ROD and 
Appendix A of the 2006 BO. The extensive study area, 125 square miles, extended beyond the permit 
area including adjacent lands. Most survey efforts were concentrated within the intensive study area. 
subpopulation. A well-defined set of interacting individuals that comprise a portion of a larger, 
interbreeding population. 
subsidence. The sudden sinking or gradual downward settling of the earth’s surface with little or no 
horizontal motion. 
sustainability. The ability of a population to maintain a relatively stable population size over time. 
tackifier. An agent that binds seed, fertilizer, and mulch to a site, often used when seeding slopes. 
tailings slurry decant. The liquid portion of the tailings slurry that remains after gravity settling in a 
tailings impoundment. 
threatened. Any species likely to become an endangered species within the foreseeable future throughout 
all or a significant portion of its range, as identified by the Secretary of the Interior in accordance with the 
1973 Endangered Species Act. 
toe dam. A small dam located at the base of a larger embankment; usually to collect seepage or runoff. 
total suspended solids. Undissolved particles suspended in liquid. 
transect. A line, strip, or series of plots from which biological samples, such as vegetation, are taken. 
trophic state. Position on food chain relative to other animals. 
unconfined aquifer. An aquifer in which there are no confining beds between the water table and the 
surface. 
unconsolidated. Loose or soft. 
ungulate. A hoofed mammal, such as deer or elk. 
upgradient. A direction characterized by higher fluid potential or hydraulic head. 
variety class. A particular level of visual variety or diversity of landscape character. 
A (distinctive). Refers to areas where landforms, vegetative patterns, water features, and rock formations 
are of unusual or outstanding visual quality and are not common in the character type. 
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B (common). Refers to areas where landscape features contain some variety but tend to be common 
throughout the character type. 
C (minimal). Refers to areas where landscape features have very little variety and high uniformity in 
form, line, color, and texture. 
viability. Ability of a population to maintain sufficient size so that it persists over time in spite of normal 
fluctuations in numbers; usually expressed as a probability of maintaining a specific population for a 
specific period. 
viewer sensitivity. The degree of viewer interest in the landscape's scenic quality. 
Level 1 (high). At least 1/4 of users of primary travel routes, use areas, or water bodies, or at least 3/4 of 
users of secondary travel routes, use areas, or water bodies have major concern for scenic quality. 
Level 2 (moderate). Less than 1/4 of users of primary travel routes or use areas, or between 1/4 and 3/4 
of users of secondary travel routes or use areas have major concern for scenic quality. 
Level 3 (low). Less than 1/4 of users of secondary travel routes or use areas have major concern for 
scenic quality. 
viewshed. The portion of the surrounding landscape that is visible from a single observation point or set 
of points. 
visual quality objective. A desired level of scenic quality based on physical and sociological 
characteristics of an area. Refers to the degree of acceptable alterations of the characteristic landscape. 
wastewater treatment. In the Rock Creek Project SEIS, wastewater treatment refers to the process of 
removing contaminants from mine water, process water, including tailings seepage, runoff, and tailings 
reclaim water or any other wastewater. 
wetlands. Those areas that are inundated by surface water or groundwater with a frequency sufficient to 
support, and under normal circumstances do or would support, a prevalence of vegetation or aquatic life 
that requires saturated or seasonally saturated soil conditions for growth and reproduction. Wetlands 
generally include swamps, marshes, bogs, peatlands, and similar areas such as sloughs, potholes, wet 
meadows, river overflows, mudflats, and natural ponds. 
zone of influence. The area outside the physical workings of the mine and related facilities that is 
affected by noise, pollution, encroachment, or other disturbances caused by mining activities. 
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