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RCR’S MONTANA AIR QUALITY PERMIT #24114-03 
  



 



 
 

 
November 3, 2014 
 
 
Paul Lammers 
RC Resources Inc.  
7 Rock Creek Road 
P.O. Box 1488 
Noxon, MT 59853 
 
Dear Mr. Lammers:  
 
Montana Air Quality Permit #2414-03 is deemed final as of November 1, 2014, by the Department of 
Environmental Quality (Department).  This permit is for an underground silver/copper mine and 
processing facility.  All conditions of the Department's Decision remain the same.  Enclosed is a copy of 
your permit with the final date indicated. 
 
 
For the Department,    

   
Julie A. Merkel   Craig Henrikson P.E. 
Air Permitting Section Supervisor Environmental Engineer 
Air Resources Management Bureau Air Resources Management Bureau 
(406) 444-3626   (406) 444-6711 
 
 
JM:CH 
Enclosures 

 



 

 
 
 
 
 
 
 
 

Montana Department of Environmental Quality 
Permitting and Compliance Division 

 
 
 
 
 
 
 
 
 
 
 
 Montana Air Quality Permit #2414-03 

 
 

RC Resources Inc. 
7 Rock Creek Road 

P.O. Box 1488 
Noxon, MT 59853 

 
 
 
 
  
 

November 1, 2014 
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MONTANA AIR QUALITY PERMIT 
 
 

Issued To: RC Resources Inc.   MAQP: #2414-03 
   7 Rock Creek Road   Application Complete: June 18, 2014 
   P.O. Box 1488    Preliminary Determination Issued: July 18, 2014 
   Noxon, MT     Preliminary Determination Re-Issued: Sept.30, 2014 
   59853      Department’s Decision Issued: October 16, 2014 

Permit Final:  November 1, 2014 
          AFS #:  089-0010  
           
A Montana Air Quality Permit (MAQP), with conditions, is hereby granted to RC Resources Inc 
(RCR), pursuant to Sections 75-2-204 and 211 of the Montana Code Annotated (MCA), as 
amended, and Administrative Rules of Montana (ARM) 17.8.740, et seq., as amended, for the 
following: 
 
Section I: Permitted Facilities 

 
A. Plant Location  

 
RCR propose construct and operate an underground silver/copper mine and 
processing facility known as the Rock Creek Mine with activities in Township 27N, 
Range 32W, Sections 26, 27, 34, and 35: and Township 26N, Range 32W, Sections 3, 
10, 15, 22, 23, 27, 28, 29, 32, and 33, Sanders County, Montana. 

 
B. Current Permit Action  

 
The Department of Environmental Quality (Department) received an application 
from RCR on September 4, 2012; a revised application submittal on September 13, 
2013; and a revised application submittal on March 25, 2014, and a final 
correspondence on June 18, 2014.  The March 25, 2014, application submittal received 
along with the final correspondence represents the complete application reviewed by 
the Department. The proposed action is for the reissuance of expired permit MAQP 
#2414-02 for an underground copper/silver mine.  The project is scheduled to occur 
in two different phases.  The first phase would be an “evaluation phase” where the ore 
body would be characterized using an evaluation adit.  A second “production phase” 
would expand operations to include two production adits, a mill site, and a mill tailings 
process area. The evaluation adit will be adjacent to the southwestern border of the 
Cabinet Mountains Wilderness Area.  
 
A preliminary determination was posted on July 18, 2014, and was out for public 
comment through August 18, 2014.  Upon a request from RCR, and consultation 
within the Department, it was determined that the July 18, 2014, version could not rely 
on the completion of the supplemental environmental impact statement (SEIS) which 
is being prepared by the Kootenai National Forest Service.  Therefore, the 
Department has prepared its own environmental review to satisfy the Montana 
Environmental Policy Act (MEPA).  Because of the addition of the Department’s 
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MEPA document, the July 18, 2014, version of the permit will not be issued decision, 
and instead a revised preliminary determination is being issued for a 15 day public 
comment period.  Comments received from the public comment period ending 
August 18, 2014, have been included in this new preliminary determination as well as 
any changes the Department is proposing as a result of those comments.  
 
The facility’s potential to emit criteria pollutants will be below major source thresholds 
for the Prevention of Significant Deterioration – New Source Review (PSD-NSR) 
program.  The potential criteria pollutant and hazardous air pollutants will also be 
below major source thresholds and only a minor source Montana Air Quality Permit 
application is required. 
 

C.  Permitted Equipment 
 
Emitting units are grouped into the following categories: 
 

a. Underground Blasting 
 

b. Underground Ore Processing and Handling 
 

c. Aboveground Ore Processing and Handling Circuit  
 

d. Fine Ore Processing and Handling Process  
 

e. Emergency Power 
 

f. Storage Piles  
 

g. Insignificant Emission Sources 
1. Underground road fugitive emissions 
2. Small number of Building Heaters  
3. Diesel Fuel Storage Tanks  
4. Flotation Separation, Concentrate dewatering, and other “wet” 

handling operations  
 

Section II: Conditions and Limitations 
 

A. Emission Limitations 
 

1. RCR shall be limited to a maximum of 10,000 tons of ore production per day as 
measured by the ball mill feed during any 24-hour rolling period (ARM 17.8.749). 
 

2. RCR shall be limited to a maximum of 3.5 million tons of ore production 
(3,500,000) as measured by the ball mill feed during any rolling 12-month time 
period (ARM 17.8.749). 

 
3. RCR shall be limited to a maximum of 1,500 tons of emulsion explosive usage 

during any rolling 12-month time period (ARM 17.8.749) 
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4. RCR shall not cause or authorize to be discharged into the atmosphere any 

fugitive emissions from process equipment not covered under 40 CFR 60, 
Subpart LL that exhibit 20% opacity or greater averaged over 6 consecutive 
minutes (ARM 17.8.308). 
 

5. RCR shall limit process fugitive emissions for any affected facility as identified in 
40 CFR 60, Subpart LL, from the date of the performance test (as required by 
Section II.C. 1) forward, to a maximum opacity of 10%.   Stack emissions from 
any affected facility are limited to a maximum of 7% opacity unless using a wet 
scrubber (40 CFR Part 60, Subpart LL, ARM 17.8.308 and ARM 17.8.340). 

 
6. RCR shall not cause or authorize the use of any street, road, or parking lot 

without taking reasonable precautions to control emissions of airborne 
particulate matter (ARM 17.8.308). 

 
7. RCR shall treat all unpaved portions of the haul roads, access roads, parking lots, 

or general plant area with water and/or chemical dust suppressant as necessary 
to maintain compliance with the reasonable precautions limitation in Section 
II.A.6 (ARM 17.8.749). 
 

8. The below ground Scrubber #1 shall be operated and maintained per the 
manufacturer’s recommendations (ARM 17.8.749). 

 
9. Emissions from the above ground Scrubber #2 used to control emissions from 

the above ground ore processing and handling shall be limited to a maximum of 
0.05 grams per dry standard cubic meter (g/dscm) (ARM 17.8.340 and 40 CFR 
Part 60, Subpart LL). 
 

10. RCR shall install, calibrate, maintain, and operate equipment at the above ground 
Scrubber #2 to monitor the following parameters (ARM 17.8.340 and 40 CFR 
Part 60, Subpart LL): 
 
a. Change in pressure of the gas stream through the above ground Scrubber 

#2.  The monitoring device must be certified by the manufacturer to be 
accurate within ±250 pascals (±1 inch water) gauge pressure and must be 
calibrated on an annual basis in accordance with manufacturer’s instructions. 

 
b. Scrubbing liquid flow rate to the above ground Scrubber #2.  The 

monitoring device must be certified by the manufacturer to be accurate 
within ±5 percent of design scrubbing liquid flow rate and must be calibrated 
on at least an annual basis in accordance with manufacturer’s instructions. 

 
11. Emissions from Baghouse #1 used to control emissions from the Fine Ore 

Processing and Handling Process shall be limited to a maximum of 0.05 g/dscm 
(ARM 17.8.749 and 40 CFR Part 60, Subpart LL). 
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12. RCR shall comply with all applicable standards, limitations, and the reporting, 
record keeping, and notification requirements contained in 40 CFR Part 60, 
Subpart LL, for all affected facilities (ARM 17.8.340 and 40 CFR Part 60). 

 
13. RCR shall develop a Fugitive Dust Control Plan which identifies practices which 

will be used to control fugitive dust.  This plan shall include the tailings 
impoundment site to control wind erosion from the tailings impoundment site.  
Prior to the commencement of operation, RCR shall submit the Fugitive Dust 
Control Plan to the Department for review and approval.  For the tailings 
impoundment site, the plan must include at a minimum, cell configurations, a 
general sprinkler arrangement, and a narrative description of the tailings 
impoundment operation, including tonnage rates, initial area, and plans related to 
how the impoundment operation might change over the mine life (ARM 
17.8.749). 

 
14. Tailings wind erosion control shall be maintained during the interim period after 

the end of active tailings deposition and prior to final reclamation of the site 
(ARM 17.8.749 and ARM 17.8.752). 

 
15. RCR shall comply with all applicable standards and limitations, and the reporting, 

recordkeeping and notification requirements contained in 40 CFR 60 Subpart 
IIII for the emergency generator (ARM 17.8.340 and 40 CFR 60 Subpart IIII). 

 
16. RCR shall comply with all applicable standards and limitations, and the reporting, 

recordkeeping and notification requirements contained in 40 CFR 63 Subpart 
ZZZZ for the emergency generator (ARM 17.8.342 and 40 CFR 63 Subpart 
ZZZZ).     

 
17. RCR shall comply with all applicable standards and limitations, and the reporting, 

recordkeeping and notification requirements contained in 40 CFR 60, Subpart A 
(ARM 17.8.340 and 40 CFR 60, Subpart LL). 

 
B. Emission Control Practice and Requirements 

 
RCR shall utilize the following emission control requirements (ARM 17.8.752): 
 
1. Underground Blasting – Industry Best Operating Practices (BOPs) shall be used 

for minimizing blasting emissions, including hole size optimization, water spray 
after each blast, and minimizing time between charge loading and detonation.   
 

2. Underground Primary Crusher – An underground scrubber (Scrubber #1) shall 
be used to control crushing particulate emissions.  

 
3. Underground Screens/Feeders – Scrubber #1 shall be used to control 

screens/feeders particulate emissions.   
 

4. Underground Coarse Ore Conveyor Transfers – Scrubber #1 shall be used to 
control underground conveyor transfers.   
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5. Aboveground Ore Processing and Handling Circuit –An aboveground scrubber 
(Scrubber #2) shall be used to control the above ground Coarse Ore Circuit. 

 
6. Fine Ore Processing and Handling – A fabric filter baghouse (Baghouse #1) shall 

be used to control particulate emissions from the Fine Ore Processing and 
Handling Circuit  

 
7. Emergency Generator – The diesel-fired generator rated for up to 560 kW shall 

meet 40 CFR Part 60 Subpart IIII requirements. 
 

8. Evaluation Adit Waste Rock Pile – RCR shall revegetate the Waste Rock Pile the 
first growing season after its creation or if the conditions do not allow for 
revegetation, RCR shall address fugitives in the Fugitive Dust Control Plan 

 
9. Production Adit Ore Stockpile – This temporary ore stockpile produced during 

construction of the production adit shall be processed during the early periods of 
the mill operation or shall be addressed in the Fugitive Dust Control Plan. 

 
10. Tailings Impoundment – The tailings from the mill shall be slurried through a 

pipeline to a tailings impoundment site.  The impoundment area shall be managed 
according to the Fugitive Dust Control Plan. 

 
11. Metallic Concentrate Product  – The metallic concentrate product shall be 

slurried through a pipeline to the Highway 200 Paste Plant. 
 

12. U.S. Forest Service Road 150 –  U.S. Forest Service Road 150 shall be paved from 
the highway to the mill site prior to beginning the production phase of the mine..  
Sweeping and washing shall also be performed on Forest Service Road 150.  

 
13. Highway 200 Load-Out Facility – A load-out rail facility (or equivalent) shall be 

constructed and metallic concentrate product shall be loaded for transportation to 
a melting processing plant.   

 
C. Testing Requirements 
 

1. The affected facilities under 40 CFR 60, Subpart LL shall be tested and 
demonstrate compliance with the emission limitations contained in Section II.A.9 
and Section II.A.11 within 60 days after achieving the maximum production rate 
at which the affected facility will be operated, but not later than 180 days after 
initial startup of the system (ARM 17.8.105, ARM 17.8.340, 40 CFR 60.8 and 40 
CFR 60, Subpart LL). 
 

2. The underground Scrubber #1, shall be tested to demonstrate performance 
against the 98 percent capture used in the emission inventory.  This shall be tested 
within 60 days after achieving the maximum production rate at which the will be 
operated, but not later than 180 days after initial startup of the system 
(ARM17.8.105). 
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3. All compliance source tests shall conform to the requirements of the Montana 
Source Test Protocol and Procedures Manual (ARM 17.8.106). 

 
4. The Department of Environmental Quality (Department) may require further 

testing (ARM 17.8.105). 
 

D. Operational Reporting Requirements 
 

1. RCR shall supply the Department with annual production information for all 
emission points for the same year the emission inventory is being provided, as 
required by the Department in the annual emission inventory request.  The 
request will include, but is not limited to, all sources of emissions identified in the 
emission inventory contained in the permit analysis. 

 
Production information shall be gathered on a calendar-year basis and submitted 
to the Department by the date required in the emission inventory request.  
Information shall be in the units required by the Department.  This information 
may be used to calculate operating fees, based on actual emissions from the 
facility, and/or to verify compliance with permit limitations (ARM 17.8.505).  
RCR shall submit the following information annually to the Department by 
March 1 of each year; the information may be submitted along with the annual 
emission inventory (ARM 17.8.505): 

 
a. Amount of ore produced. 

 
b. Amount of diesel fuel used  

 
c. Amount of propane and natural gas used. 

 
d. Amount of explosives used  

 
e. Hours of operation of the emergency diesel-fired generator. 

 
f. An estimate of company vehicle miles traveled from Highway 200 to the 

mine and mill access points. 
 

g. Amount of disturbed acreage (including tailings impoundment area). 
 

2. RCR shall notify the Department of any construction or improvement project 
conducted, pursuant to ARM 17.8.745, that would include the addition of a new 
emissions unit, change in control equipment, stack height, stack diameter, stack 
flow, stack gas temperature, source location, or fuel specifications, or would result 
in an increase in source capacity above its permitted operation.  The notice must 
be submitted to the Department, in writing, 10 days prior to startup or use of the 
proposed de minimis change, or as soon as reasonably practicable in the event of 
an unanticipated circumstance causing the de minimis change, and must include 
the information requested in ARM 17.8.745(l)(d) (ARM 17.8.745). 
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3. All records compiled in accordance with this permit must be maintained by RCR 
as a permanent business record for at least 5 years following the date of the 
measurement, must be available at the plant site for inspection by the 
Department, and must be submitted to the Department upon request (ARM 
17.8.749). 

 
4. RCR shall document, by day, the ore production levels as measured by ball mill 

feed.  RCR shall sum the total ore production during the previous 24 hours to 
verify compliance with the limitations in Section II.A.1.  A written report of the 
compliance verification shall be submitted annually to the Department along with 
the annual emission inventory (ARM 17.8.749). 

 
5. RCR shall document, by month, the ore production levels as measured by the ball 

mill feed.  By the 25th day of each month, RCR shall total the total tons of ore 
processed for the previous month.  The monthly information will be used to 
verify compliance with the rolling 12-month limitation in Section II.A.2.  The 
information for each of the previous twelve months shall be submitted along with 
the annual emission inventory (ARM 17.8.749). 

 
6. RCR shall document, by month, the tons of emulsion explosive used at the 

facility.  By the 25th day of each month, RCR shall total the total tons of emulsion 
explosive used for the previous month.  The monthly information will be used to 
verify compliance with the rolling 12-month limitation in Section II.A.3.  The 
information for each of the previous twelve months shall be submitted along with 
the annual emission inventory (ARM 17.8.749). 
 

7. RCR shall record the measurements of both the pressure drop across 
aboveground Scrubber #2 and the scrubbing liquid flow rate during the initial 
performance test of Scrubber #2 and at least weekly thereafter.  RCR shall submit 
semiannual reports to the Department of occurrences when the measurements of 
the scrubber pressure loss (or gain) and liquid flow rate differ by more than ±30 
percent from those measurements recorded during the most recent performance 
test.  These reports must be submitted within 30 days following the end of the 
second and fourth calendar quarters (ARM 17.8.340 and 40 CFR Part 60, Subpart 
LL). 

 
8. RCR shall document, by month, the diesel fuel consumption of all mine 

equipment.  By the 25th day of each month, RCR shall calculate the total diesel 
fuel consumption for diesel-fired equipment for the previous month.  The 
information for each of the previous twelve months shall be submitted along with 
the annual emission inventory (ARM 17.8.749). 
 

9. RCR shall document, by month, the hours of operation of the emergency diesel-
fired generator.  By the 25th day of each month, RCR shall calculate the hours of 
operation of the diesel engine/generator for the previous month.  The 
information for each of the previous twelve months shall be submitted along with 
the annual emission inventory (ARM 17.8.749). 
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E. Notification 
 
1. RCR shall supply the Department the following notification (ARM 17.8.749 and 

40 CFR 60, Subpart A): 
  

a. Date when Aboveground Ore Processing and Handling Circuit commences 
construction, postmarked no later than 30 days after such date. 

 
b. Date when Aboveground Ore Processing and Handling Circuit begins 

operation, postmarked no later than 15 days after such date.  
 

c. Date when the Fine Ore Processing and Handling Process commences 
construction, postmarked no later than 30 days after such day. 
   

d. Date when the Fine Ore Processing and Handling Process begins operation, 
postmarked no later than 15 days after such date.   

 
SECTION III: General Conditions 
 

A. Inspection – RCR shall allow the Department’s representatives access to the source at 
all reasonable times for the purpose of making inspections or surveys, collecting 
samples, obtaining data, auditing any monitoring equipment (CEMS, CERMS) or 
observing any monitoring or testing, and otherwise conducting all necessary functions 
related to this permit. 

 
B. Waiver – The permit and the terms, conditions, and matters stated herein shall be 

deemed accepted if RCR fails to appeal as indicated below. 
 

C. Compliance with Statutes and Regulations – Nothing in this permit shall be construed 
as relieving RCR of the responsibility for complying with any applicable federal or 
Montana statute, rule, or standard, except as specifically provided in ARM 17.8.740, et 
seq. (ARM 17.8.756). 

 
D. Enforcement – Violations of limitations, conditions and requirements contained 

herein may constitute grounds for permit revocation, penalties, or other enforcement 
action as specified in Section 75-2-401, et seq., MCA. 

 
E. Appeals – Any person or persons jointly or severally adversely affected by the 

Department’s decision may request, within 15 days after the Department renders its 
decision, upon affidavit setting forth the grounds therefor, a hearing before the Board 
of Environmental Review (Board).  A hearing shall be held under the provisions of the 
Montana Administrative Procedures Act.  The filing of a request for a hearing does 
not stay the Department’s decision, unless the Board issues a stay upon receipt of a 
petition and a finding that a stay is appropriate under Section 75-2-211(11)(b), MCA.  
The issuance of a stay on a permit by the Board postpones the effective date of the 
Department’s decision until conclusion of the hearing and issuance of a final decision 
by the Board.  If a stay is not issued by the Board, the Department’s decision on the 
application is final 16 days after the Department’s decision is made. 
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F. Permit Inspection – As required by ARM 17.8.755, Inspection of Permit, a copy of the 
air quality permit shall be made available for inspection by the Department at the 
location of the source. 

 
G. Permit Fee – Pursuant to Section 75-2-220, MCA, failure to pay the annual operation 

fee by RCR may be grounds for revocation of this permit, as required by that section 
and rules adopted thereunder by the Board. 

 
H. Duration of Permit – Construction or installation must begin or contractual 

obligations entered into that would constitute substantial loss within 3 years of permit 
issuance and proceed with due diligence until the project is complete or the permit 
shall expire (ARM 17.8.762).  
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Montana Air Quality Permit (MAQP) Analysis 
Rock Creek Mine 
MAQP #2414-03 

 
 

I. Introduction/Process Description 
 

RC Resources Inc. (RCR) proposed to construct and operate a silver/copper mine referred to 
as the Rock Creek Mine.  The facility is located in Township 27N, Range 32W, Sections 26, 27, 
34, and 35: and Township 26N, Range 32W, Sections 3, 10, 15, 22, 23, 27, 28, 29, 32, and 33, 
Sanders County, Montana.  

 
A. Source Description  

 
RCR proposes to construct a 10,000 ton-ore-per-day (3.5 million tons per year) mine and 
mill complex to extract copper and silver ore from a mineral deposit underlying a portion 
of the Cabinet Mountains Wilderness, about 13 miles northeast of Noxon, in Sanders 
County, Montana.  RCR anticipates a 5-year period to fully complete both the evaluation 
and production phase of the mine.  This plan includes a one year period for constructing 
an evaluation adit and support facilities, a 3-year period for production adit construction, 
primary crushing installation and tailings impoundment construction, with limited 
production  and rail siding completion in year five.  Full production would begin after that 
and is estimated to last for 30 years.  The full production life would depend upon metal 
prices, engineering, and other factors that determine financial viability.  Post-mining 
reclamation is estimated to last a few years. 
 
Ore would be initially processed in an underground crusher.  The above-ground ore-
processing complex would further grind the ore to liberate metal-bearing sulfides.  Sulfides 
would then be removed by flotation and the metallic product concentrate transported by 
slurry pipeline to a paste plant/load facility located about five miles away and ultimately 
shipped to an off-site smelter. 
 
The mill complex, including surface conveyor, office building, shop, and warehouse, would 
be located north of USFS Road 150 as it heads west prior to connecting with Highway 200.  
Tailings would be transported as a slurry to the paste plant location at the tailings disposal 
area.  There it would be dewatered to make a paste approximately 20 percent by weight.  
Approximately 3.5 million tons per year of tailings would be deposited in the tailings 
impoundment area. 
 
The proposed evaluation adit would be driven prior to other work on the project in an 
attempt to better understand the configuration of the ore body.  During the mine 
production phase, this adit would serve as the primary air intake opening and under a 
secondary contingency plan could serve as a secondary exhaust.  Conventional mining 
methods would be employed for the 1-year adit construction period.  All electric power 
would be provided by electric transmission lines.  A backup emergency diesel-fired 
generator would be used during electrical power outages and for maintenance.   Access 
would largely be by existing roads. 
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Mine development would include driving two parallel adits directly north-northeast of the 
mill site.  One adit would be used as a conveyor adit for ore being conveyed from below 
ground and the other as access for personnel and equipment for mine access.  A level 
working area at the portal would be constructed by cutting into the hill to create a vertical 
face for adit construction.  Adit size is dictated by ventilation requirements and dimensions 
of mining equipment.  Each adit would be approximately twenty to twenty five feet in 
diameter. 
 
Equipment and processes used to prepare the emission inventory is as follows:   
 
a. Underground Blasting 
 
b. Underground Ore Processing and Handling 

1. Ore Bin 
2. Vibrating Grizzly Screen 
3. Primary Crusher 
4. Coarse Ore Bin 
5. Two Vibrating Feeders 
6. Three Belt Conveyors including one transferring ore above ground 
7. One below ground wet scrubber (Scrubber #1) 

 
c. Aboveground Ore Processing and Handling Circuit (Contained in Crushing Building) 

1. Discharge End of Belt Conveyor From Below Ground 
2. Primary Surge Bin 
3. Primary Screen 
4. Secondary Crusher 
5. Secondary Surge Bin 
6. Two Secondary Screens 
7. Two Tertiary Crushers 
8. Three Belt Conveyors Including One Transferring to Milling Building 
9. One Above Ground Wet Scrubber (Scrubber #2) 

 
d. Fine Ore Processing and Handling Process (Contained in Milling Building) 

1. Discharge End of Belt Conveyor from Crushing Building 
2. Tertiary Surge Bin 
3. Two Vibrating Feeders 
4. Belt Conveyor 
5. Wet Milling Processing Equipment 
6. One Baghouse (Baghouse #1) 

 
e. Emergency Generator (Less than or Equal to 560 kW) 
 
f. Storage Piles 

1. Evaluation Adit Waste Rock Pile 
2. Evaluation Adit Ore Stockpile 
3. Production Adit Waste Rock Pile 
4. Production Adit Ore Stockpile 
5. Tailings Impoundment 
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g. Road Dust 
1. Inclusive of all roads used based on all expected mine related travel 

 
h. Insignificant Emission Sources 

1. Underground road fugitive emissions 
2. Small number of Building Heaters (electric or clean burning fuels, (natural gas or 

propane) with less than 5 MMBtu/hr ratings) 
3. Diesel Fuel Storage Tanks (Initially 500 gallon during evaluation phase, 20,000 

gallon during production phase) 
4. Flotation Separation, Concentrate dewatering, and other “wet” handling 

operations which have negligible emissions due to moisture content and are 
located at the Paste Plant/Load-Out Facility 

 
B. Permit History  

 
ASARCO submitted the original air quality permit application (#2414-00) for the Rock 
Creek Project on December 15, 1987.  Following the submittal of additional information 
that application was deemed complete on June 8, 1988.  Subsequently, ASARCO requested 
a temporary suspension of the review process. On August 22, 1995, and December 4, 
1995, ASARCO submitted updated modeling analyses in support of the application.  The 
original Preliminary Determination on the application was issued March 5, 1996.  
ASARCO submitted revisions to the application on March 28, 1997, and May 28, 1997.  
This revised Preliminary Determination reflected the updated proposal and the revised 
application was given number 2414-01 for clarification.  Based on comments received from 
the public, the Department of Environmental Quality (Department) requested additional 
clarification regarding the deposition factor for nitrogen oxides (NOx) and the emissions 
from the temporary generators.  The additional information was submitted by ASARCO 
on July 24, 1998.  This revised Preliminary Determination reflects the updated proposal 
and the revised application was given number #2414-01 for clarification. 
 
The Record of Decision (ROD) for the Rock Creek Project contained the Department’s 
decision on the air quality permit and was signed by the Department on December 26, 
2001.  However, there were printing and mailing delays associated with the issuance of the 
ROD and the document itself wasn't mailed until January 8, 2002.  Because of these delays, 
the company and other interested persons were not provided a reasonable opportunity to 
request a hearing under 75-2-211, MCA on the decision to issue the air quality permit.  
Therefore, on January 24, 2002, the Department rescinded its decision on the air quality 
permit and re-issued its decision, resulting in the initiation of a new appeal period on the air 
quality permit.  This re-issued Department decision was not changed in any substantive 
manner.  A section was added to clarify the re-issuance of the Department decision and the 
dates were updated to reflect the date of issuance. 
 
Upon issuance of the Department’s decision on air quality Permit #2414-01, a request for 
a contested case hearing was filed before the Board of Environmental Review (Board).  In 
settlement of the contested case, the Department agreed to several revisions of the permit. 
The Department required the company to submit a quarterly summary report to verify 
compliance with the limitations contained in Section II.A of the permit.  The Department 
clarified the applicable limitations on the exhaust adits (evaluation adit and service adit) 
proposed at the mine in Section II.D of the permit.  The Department also clarified that the 
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wilderness adit may be used only as an air intake adit and that a compliance demonstration 
method will be developed and approved by the Department in Section II.F of the permit.  
Under Attachment I, the monitoring was updated to reflect that the company is required to 
operate ambient monitors for at least 5 years and a request for discontinuance of 
monitoring after that time would be reviewed in accordance with the Department’s 
October 9, 1998, “Monitoring Requirements” guidance or a more stringent guidance in 
effect at that time.  The Department also agreed to and stated in Attachment I that one of 
the three PM10 ambient monitoring sites will be located northeast of the evaluation adit 
(between the evaluation adit and the Cabinet Mountain Wilderness). 
 
Permit #2414-01, the original permit for the project, was issued as final on March 28, 2003. 
 
The Department received a letter from Sterling Mining Company on October 23, 2003, 
requesting a name change for the project to Revett.  The permit action made that change 
and updated the rule citations.  Permit #2414-02 replaced Permit #2414-01. 
 

C. Current Permit Action  
 

The current permit action would re-issue the expired permit based on a revised application 
for the silver/copper mine that was earlier permitted under MAQP #2414-02 which 
expired since construction never took place.  Potential emissions with the revised 
application are lower than potential emissions associated with MAQP #2412-02 and the 
associated 2001 DEQ Record of Decision (ROD).  R.C. Resources provided a new MAQP 
application to allow issuance of a Montana Air Quality Permit.  MAQP #2414-03 replaces 
MAQP #2414-02. 

 
D. Additional Information 
 

Additional information, such as applicable rules and regulations, Best Available Control 
Technology (BACT)/Reasonably Available Control Technology (RACT) determinations, 
air quality impacts, and environmental assessments, is included in the analysis associated 
with each change to the permit. 

 
E. Response to Public Comments 

 
Person/Group 
Commenting 

Permit 
Reference to 
PD Version 

Comment Department 
Response 

RC Resources Section VIII Section VIII of the MAQP Analysis 
erroneously states that the Record 
of Decision (ROD) was issued by 
the United States Forest Service 
(USFS) and Department of 
Environmental Quality (DEQ) in 
2003. The 2003 ROD was issued by 
the USFS only. The DEQ issued a 
ROD approving the Rock Creek 
Project in December 2001 that was 
not challenged in State court and is 
currently binding. The 2003 ROD 

The language has been 
modified to better 
reflect that the 2001 
ROD is still 
considered a valid 
environmental review 
by the Department 
and the details about 
the Forest Service 
efforts for an SEIS 
have been reworded. 
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cover letter dated June 27, 2003 
states that " ... because DEQ's 
decision was and is independent of 
the FWS's BO, their 2001 decision 
remains in effect.”. Permit 
conditions proposed in MAQP 
#2414-03 are consistent with those 
contained in MAQP #2414-02 and 
approved by DEQ in the 2001 
ROD. In addition, the emission 
inventory outlined in the MAQP 
#2414-03 Permit Analysis shows a 
reduction in estimated emissions of 
all pollutants from MAQP #2414-
02 (see Section IV of the Permit 
Analysis). Additional environmental 
impact analyses are not necessary to 
satisfy the requirements of the 
Montana Environmental Policy Act 
(MEPA) and Departmental Action 
should not be predicated upon 
issuance of the final SEIS. 

RC Resources Section I.C Section I.C: "Permitted Equipment" 
should not include a detailed, 
descriptive listing of all emitting 
units addressed in the permit 
application. The Department's 
typical practice is to generally 
describe the facility and its primary 
emitting units, refer to "associated 
equipment," and refer to a complete 
list of permitted equipment 
matching the emission units 
outlined in the permit application in 
the analysis section. Listing specific 
emission units in the requirements 
section of the permit could imply 
conditions that are not intended. 

The Department has 
determined that the 
units can be better 
summarized as 
“process operations” 
within the permit itself 
and relocated the 
individual listing of 
planned units to the 
permit analysis.   

RC Resources Section II.A.1 Section II.A.1: This condition 
requires monitoring at the primary 
crusher. For consistency with other 
operations measurement, RCR 
requests the production 
measurement point "as measured by 
ball mill feed". All material feeding 
the ball mill will have been 
processed by the primary crusher; 
therefore, monitoring at the mill will 
serve the same purpose while 
ensuring consistency among 
operational monitoring points. 
 
 

Change made as 
requested. 
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RC Resources Section II.A.2 Monitoring compliance with this 
condition should include language 
similar to that in Section II.A.1 as 
defining the measurement point 

Change was made to 
Section II.A.2 to 
include a measurement 
location and made to 
match the comment in 
Section II.A.1. 

RC Resources Section II.A.4 Section II.A.4: This condition 
should be removed because it 
relates primarily to emissions from 
mobile sources, and the permit is 
intended to ensure compliance with 
Montana and Federal air quality 
rules that exclusively regulate non-
mobile equipment sources. Almost 
all of the diesel used by the facility 
will be combusted in mobile 
equipment that will operate 
underground. The permit 
application presents the facility's 
expected annual diesel usage rate for 
the sole purpose of informing the 
NEPA and MEPA processes as 
noted on page 23. None of the 
compliance demonstrations made in 
the application relied on this value. 

Condition has been 
removed.  However, a 
reporting condition 
has been left intact in 
Section II.D.8, to 
confirm the 
information supplied 
is generally consistent 
with the 2001 EIS.   

RC Resources Section II.A.5 Section II.A.5: This condition's 
reference to ARM 17.8.340 as an 
underlying requirement seems 
inappropriate. That rule requires 
affected sources to comply with 
applicable federal New Source 
Performance Standards (NSPS). But 
this condition explicitly applies to 
process equipment that are not 
subject to the specified NSPS 

Reference to ARM 
17.8.340 has been 
removed. 

RC Resources Section II.A.6 Section II.A.6: This condition 
should be clarified. The first 
sentence applies to an opacity limit 
per NSPS Subpart LL that in turn 
applies to fugitive sources. The text 
refers to "the performance test" but 
does not specify or refer to a 
particular test. We believe the 
Department intended to refer to the 
40 CFR 60.8(a) requirement to 
perform prescribed initial 
performance tests within 60 days 
after achieving the unit's maximum 
production rate but not later than 
180 days after initial startup. This 
requirement applies as well to the 
opacity requirement for Subpart LL-
affected non-scrubber stack 

Underground scrubber 
does not appear to be 
covered under 40 CFR 
60 LL.  Made this a 
new condition.  And 
therefore did not add 
Section II.A.6 to 
II.C.1.   
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emissions. The second sentence of 
the condition addresses this 
requirement but does not refer to 
any compliance schedule. For the 
sake of consistency and clarity, the 
condition should be constructed 
similarly to other permit conditions 
derived from Subpart LL, such as 
Condition II.A.11 and II.A.13. 
These conditions simply reiterate 
the NSPS limit and rely on testing 
conditions in Section II.C to convey 
the associated schedule. Note, 
however, that Section II.C 
prescribes NSPS-required testing 
for PM emission limits from 
Baghouse #1 and Scrubber #2, but 
it does not address testing for 
Subpart LL opacity limits. To 
correct this oversight, Test 
Requirement II.C.1 should include a 
reference to Emission Limitation 
II.A.6 

RC Resources Section II.A.9 Section II.A.9: This condition is 
unclear and unnecessary. It requires 
water availability and use, as 
necessary, "to maintain compliance 
with the opacity limitations" 
(emphasis added). The condition 
fails to specify what opacity 
limitations require water to be 
satisfied. Further, the condition 
indicates that this is a BACT 
requirement, but it is not clear what 
BACT requirement or requirements 
specify water usage to limit opacity. 
Finally, other permit conditions 
inherently or specifically require the 
use of water to reduce particulate 
emissions; because water availability 
is implied by these conditions, a 
separate condition requiring general 
water availability is redundant and 
unnecessary. 

The Department has 
determined this 
condition is redundant 
to the Fugitive Dust 
Control Plan and has 
been deleted.   

RC Resources Section II.A.10 Section II.A.10: RCR requests that 
Scrubber #1 operation and 
maintenance be based on the 
manufacturer's recommendations 
rather than "industry best practices." 
"Best practices" is unclear and open 
to different interpretations; 
manufacturer's recommendations 
will be documented and provided 

The applicant used 
“best operational 
practices” in the 
application which 
would be similar in 
nature to “industry 
best practices”.  
However, the 
Department has 
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with the equipment, and they will be 
specific for the particular scrubber 
in use. 

clarified the  condition 
to require 
manufacturer’s 
recommendations, and 
additionally required 
those to be available 
and included in the 
Fugitive dust Control 
Plan 

RC Resources Section II.A.11 Section II.A.11: RCR proposes that, 
because this emission limit derives 
from an applicable NSPS (Subpart 
LL), the related state rule citation 
should be ARM 17.8.340 rather 
than 17.8.749.Note that the federal 
rule citation to 40 CFR Part 60, 
Subpart LL is appropriate. 
Conditions II.A.12and II.A.14 also 
appropriately cite 40 CFR Part 60, 
Subpart LL, but they cite state rule 
ARM17.8.340. 

17.8.749 has been 
replaced by 17.8.340 

RC Resources Section II.A.15 Section II.A.15 specifies that 
equipment "detailed descriptions" 
shall be submitted to the 
Department "prior to the 
commencement of construction". 
RCR requests that this condition be 
removed as it is not required to 
ensure compliance with ARM 
17.8.749 and other permit 
requirements specify operating 
parameters for these devices (see 
permit conditions II.A.10, 11, and 
12). If the Department determines 
this condition is still necessary, 
please specify both the specific 
information required by the 
Department and that "construction" 
refers to construction of those 
pieces of equipment listed. 
Construction activities associated 
with the evaluation adit may occur 
more than one year before the 
equipment specified in this section 
is purchased and specific 
information required by the 
Department may not be available. 
(1) When the department issues a 
Montana air quality permit, the 
permit must authorize the 
construction and operation of the 
facility or emitting unit subject to 
the conditions in the permit and to 

This condition has 
been determined to be 
satisfied by 
performance testing 
which is required for 
both scrubbers and 
the baghouse as 
identified in other 
permit conditions.   
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the requirements of this subchapter. 
The permit must contain any 
conditions necessary to assure 
compliance with the Federal Clean 
Air Act, with the Clean Air Act of 
Montana and rules adopted under 
those acts. 

RC Resources Section II.A.16 Section II.A.16: RCR requests that 
this condition be revised to require 
only that a fugitive dust control plan 
be prepared; to remove the 
requirement that the Department 
approve a general operation plan 
{which would include dust control 
measures in addition to other, 
unspecified elements); and to 
remove detailed elements of the 
dust control plan. The open-ended 
nature of this condition makes it 
potentially difficult to comply with 
and to objectively enforce. RCR has 
no way of knowing what criteria the 
Department might apply in 
accepting or rejecting the operating 
and dust control plans. Nor is it 
clear upon what foundation the 
Department would base its approval 
or disapproval. Further, it is unclear 
whether changes to the plans would 
require Department review and 
approval and, if required, what 
process would be followed to secure 
approval. The fact that this 
condition refers to ARM 17.8.752, 
which requires BACT, as an 
underlying condition could make 
revisions especially burdensome if 
detailed elements of the plans were 
to be considered integral to the 
BACT determination. A 20% 
opacity limit for handling and 
storage of material per ARM 
17.8.308{a) applies to the tailings 
management facility and implies that 
adequate control measures be used. 
RCR requests the flexibility to 
efficiently develop, revise, and 
implement dust control measures it 
deems necessary to meet the 
underlying opacity requirement 
without potential hindrance from an 
open ended and unnecessary 
bureaucratic process. 

According to 17.8.749 
CONDITIONS FOR 
ISSUANCE OR 
DENIAL OF 
PERMIT, the 
Department will 
require a condition be 
included when the 
Department 
determines it is 
necessary for 
compliance purposes. 
Based on the most 
recent issues with 
fugitive dust from 
mine sites, the 
Department has 
determined that a 
Fugitive Dust Control 
Plan is necessary to 
protect ambient air 
quality.  The condition 
has been modified but 
mostly left intact and 
changed to a 17.8.749 
condition. 
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RC Resources Section II.A.18 Section II.A.18 specifies conditions 
specific to a "conditional additional 
adit"; however, this feature is not 
defined in either the permit or 
application. It is assumed that this 
feature is the "wilderness air-intake 
adit" described in the DEQ 2001 
ROD which approved the Rock 
Creek Project. If this is the case, 
please change the verbiage in the 
draft permit to match the associated 
MEPA decision document. 

This condition has 
been removed and no 
other adits are 
approvable that are 
not explicitly 
mentioned in this 
permit. 

RC Resources Section II.B.6 Section II.B.6: RCR requests 
removal of the last sentence: "All of 
the milling operations shall occur 
within enclosed buildings." 
Although RCR plans to conduct dry 
and wet milling processes inside 
buildings, BACT for reducing 
particulate emission from the fine 
ore handling circuit {which forms a 
part of the ore milling system) was 
determined to be fabric filter 
baghouse control. Projected 
particulate emissions are 
independent of whether baghouse-
controlled operations occur inside 
or outside of a building. 

The condition has 
been clarified to 
indicate all milling 
operations will be 
vented to a fabric filter 
baghouse and the 
reference to being 
within a building has 
been removed. 

RC Resources Section II.B.7 Section II.B. 7: RCR proposed that 
BACT for the emergency generator 
diesel engine is compliance with 
NSPS Subpart IIII requirements, 
not 40 CFR Part 89 Tier 4 
requirements. Part 89 applies to 
non-road compression ignition 
engines, the definition of which 
specifically excludes engines subject 
to an NSPS. The mine's emergency 
generator diesel engine will be 
subject to NSPS Subpart IIII. The 
permit analysis section discussing 
BACT for the emergency generator 
engine {Section Ill) misrepresents 
RCR's BACT analysis and presents 
conflicting conclusions. It states 
that RCR proposed that BACT is 
compliance with 40 CFR Part 89 
Tier 4 requirements. RCR actually 
proposed that BACT is compliance 
with 40 CFR Part 60, Subpart IIII 
requirements and limiting annual 
operations to no more than 100 
hours {see Section 5.5, page 38 of 

The BACT analysis 
has been updated to 
reflect the reference to 
40 CFR 60 Subpart 
IIII and the associated 
condition has also 
been updated. 
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the March 2014 application, 
Revision 3).1 Section III of the 
permit analysis goes on to state that, 
"Compliance with applicable federal 
emission standards with proper 
operation and maintenance is 
accepted as BACT ... " 40 CFR Part 
89 is not an applicable federal 
emission standard; NSPS Subpart 
IIII is. 

RC Resources Sections II.B.8 
and 9 

Section II.B.8 and 9: Although RCR 
does plan to limit particulate 
emissions from these storage piles 
as described in the conditions, these 
control methods were not 
specifically determined to be BACT 
for these sources. Please remove 
these conditions. It should also be 
noted that the featured referred to 
in Section II.B.8 as the "Exploration 
Adit Waste Rock Pile" should be 
called "Evaluation Ad it Waste Rock 
Pile" as specified in the permit 
application 

The Exploration Adit 
Waste Rock Pile has 
been changed to 
Evaluation Adit Waste 
Rock Pile as requested 
and “evaluation” 
substituted for 
“exploration” 
throughout the 
document except for a 
section of the ambient 
air quality analysis 
where “exploration” 
and “evaluation” are 
used interchangeably. 
They have been 
included as 17.8.749 
conditions and 
relocated.       

RC Resources Section II.B.10 Section II.B.10: Conveyor transfers 
associated with milling operations 
will be controlled by a wet scrubber 
or a baghouse as required by 
Conditions II.B.2 through 6. Both 
these controls have been 
determined to qualify as BACT for 
these sources. Although RCR plans 
to locate conveyor transfers either 
underground or inside a building, 
this is not a BACT requirement. 
Further, referring to "the mill" 
within an enforceable condition may 
cause confusion because that term is 
not specifically defined. It is 
generally used within the application 
to refer to the collection of above-
ground beneficiation operations, 
although primary crushing, which 
will occur underground, could be 
considered a milling operation. 
Please remove this condition as it is 
not appropriately related to the 
ARM 17.8.752 BACT requirement, 

The Department had 
originally included this 
condition as that is 
what the application 
indicates.   The 
Department concurs, 
however, that the 
condition as written 
does not significantly 
reduce emissions and 
has been deleted.   
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it does not reduce emissions beyond 
reductions achieved by other permit 
conditions, and it is potentially 
confusing. 

RC Resources Section II.B.11 Section II.B.11: This condition and 
Condition II.A.16 both seek to 
apply BACT requirements to 
control fugitive dust emissions from 
the tailings pond. RCR suggests that 
having both conditions adds to the 
complexity of the permit and to 
RCR's regulatory burden and 
liability while adding no additional 
value relative to ensuring 
compliance with applicable air 
quality regulations or to protecting 
the environment. Should the 
Department decide to keep this 
condition, we request that the 
sentences between the first and last 
sentences (i.e., sentences two, three, 
and four) be omitted. Though they 
describe the tailings management 
facility and its configuration, they 
do not convey or contribute to a 
requirement or requirements. RCR 
is concerned that, if these 
descriptions remain in the permit, 
they could inappropriately be 
construed as requirements and 
result in confusion and potential 
enforcement problems. 

This condition has 
been modified to 
reflect the slurry of the 
tailings to the 
impoundment site and 
now references the 
Fugitive Dust Control 
Plan.       

RC Resources Section II.B.12 Section II.B.12: Please remove from 
this condition the following 
descriptive portion: " ... where it is 
further dewatered to approximately 
8-10% moisture." Again, RCR is 
concerned that this description 
could inappropriately be construed 
as a requirement and result in 
confusion and potential permit 
compliance issues 
 

Modified as requested.   

RC Resources Section II.B.13 Section II.B.13: According to the 
permit application and to the permit 
analysis, BACT for controlling 
fugitive dust emissions from the 
main access road, Forest Service 
Road No. 150, is paving with 
periodic washing and sweeping as 
needed. Please remove the first 
sentence of this condition. Though 
road No. 150 will be the 

Deleted the first 
sentence and removed 
the reasonable 
precautions reference 
and also indicated 
when paving must 
commence.  The 
condition remains 
under a BACT 
reference according to 
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predominant access route from the 
highway to the mine and mill sites, 
the requirement as written is not 
part of the BACT determination 
and, further, is not practically 
enforceable. Please also revise the 
last sentence of this condition to 
require controlling fugitive dust 
emissions from the road in 
accordance with a dust control plan 
that shall include periodic washing 
and sweeping. This was part of the 
BACT determination. The open-
ended "reasonable precautions" 
language also applies in accordance 
with ARM 17.8.308(2), but is 
separate and distinct from the 
BACT requirement of ARM 
17.8.752. 
 

the BACT analysis 
submitted.  

RC Resources Section II.B.13 Section II.B.13 requires that U.S. 
Forest Service Road 150 will be 
paved from the highway to the mill 
site. This work is not planned to 
occur prior to or during 
construction of the evaluation adit 
phase. Please add verbiage to 
indicate that paving of the above 
referenced road will occur during 
production phase construction. 

Table 5.4 in the 
application indicates 
this is a BACT 
condition.  See 
comment directly 
above.    

RC Resources Section II.B.14 Section II.B.14: Please remove this 
condition. It contains no 
requirement that is directly or 
indirectly related to air quality 
regulation and environmental 
protection 

The Department 
disagrees, as a rail load 
out facility implies a 
proper engineering 
design is inherent and 
as such would include 
a design that would 
minimize air quality 
concerns.  The 
condition has been 
modified to remove 
the reference to a 
project schedule.  
Additionally, page 8 of 
the application 
explicitly says air 
emissions will be 
negligible due to the 
materials high 
moisture content and 
the enclosures.  The 
application suggests a 
minimum water 
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content is necessary 
combined with the 
partial enclosure at the 
rail load out facility – 
This is not unrelated 
to air quality based on 
the information 
submitted by the 
applicant in the 
application.   

RC Resources Section II.C.1 II.C.1: To improve clarity and 
completeness, please add reference 
to demonstrating compliance with 
the NSPS Subpart LL opacity 
requirements of Condition II.A.6. 

See response to II.A.6 

RC Resources Section II.D.1 II.D.1: In item (a), please change 
"Amount of ore handled' to 
"Amount of ore produced." This 
improves coordination between this 
condition and Condition II.A.2 
which limits annual production, 
rather than handling, of ore. Please 
omit from item (b) the parenthetical 
phrase "underground equipment." 
While most of the diesel fuel used 
by the mine will be used in 
underground mining equipment, not 
all will, and RCR assumes fees will 
be assessed based on all diesel fuel 
combusted, regardless the 
combustion source. Note that RCR 
recognizes emissions related to 
diesel combustion in mobile mine 
equipment may be subject to annual 
emissions-related fees even though, 
because they are not stationary 
sources, they are not regulated by 
the permit. Please omit from item 
(d) the parenthetical phrase "RU 
Emulsion explosive." RU Emulsion 
is a specific brand of emulsion 
explosive. The permit appropriately 
does not limit RCR to one brand of 
emulsion explosive, but including it 
here could cause confusion and 
potentially be construed as a 
limiting requirement. Please revise 
item (f) to specify vehicle miles 
traveled "by company vehicles." 
This clarifies that RCR is not 
responsible for emissions from non-
company vehicles traveling the 
public access road. 

Modified as requested.    
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RC Resources Section II.D.4 Section II.D.4: Please clarify that 
the annual compliance report 
submitted with the annual emissions 
inventory shall report on 
compliance with Condition II.A.1 
during the year for which annual 
emissions are reported 

Changed the statement 
in II.D.1 to address all 
conditions.     

RC Resources Sections 
II.D.5,6, 8 and 
9 

Section II.D.5, 6, 8, and 9: Please 
clarify that the relevant information 
"for each of the previous months" 
to be submitted with each year's 
annual emissions inventory shall be 
limited to the twelve months 
preceding the month the inventory 
is submitted. 

Modified as requested 

RC Resources Section II.D.8 II.D.8: Please remove this 
requirement. As noted above in a 
comment relating to Condition 
II.A.4, annual diesel consumption at 
the mine is relevant only to 
emissions from mobile sources 
which are regulated separate from 
the State and Federal stationary 
source regulations that the MAQP 
is required to address. Several details 
reported in the analysis section lead 
RCR to believe the Department may 
have reviewed a superseded version 
of the air quality application as a 
basis for their preliminary 
determination. 2 If true, RCR does 
not consider this to invalidate the 
preliminary determination; no 
fundamental changes exist between 
the two documents relative to 
required compliance demonstrations 
and conclusions. Nevertheless, such 
an oversight may explain the 
discrepancies upon which some of 
the following comments are based. 

As the 2001 EIS and 
application addressed 
total diesel usage, the 
reporting condition is 
left intact but is no 
longer tied to a 
maximum diesel usage 
restriction.   

RC Resources I.A of the 
Analysis 

Section I.A of the Montana Air 
Quality Permit (MAQP) Analysis 
indicates that tailings " ... would be 
dewatered to make a paste 
approximately 20 percent by 
weight." This language does not 
accurately describe the anticipated 
tailings paste product which will be 
dewatered to make a paste 
approximately 20 - 35 percent 
moisture by weight. 
 
 

Condition has been 
modified to eliminate 
the moisture weight 
reference.     
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RC Resources III of the 
BACT Analysis 

 Section III, BACT 
Underground Ore Processing and 
Handling and Aboveground Ore 
Processing and Handling Note that 
"course" ore throughout this section 
should be "coarse" ore. Emergency 
Generator As discussed above 
relative to Condition II.B.7, the 
permit analysis section discussing 
BACT for the emergency generator 
engine misrepresents RCR's BACT 
analysis and presents conflicting 
conclusions. It states that RCR 
proposed that BACT is compliance 
with 40 CFR Part 89 Tier 4 
requirements. RCR actually 
proposed that BACT is compliance 
with 40 CFR Part 60, Subpart IIII 
requirements and limiting annual 
operations to no more than 100 
hours (see Section 5.5, page 38 of 
the March 2014 application, 
Revision 3). Section Ill of the permit 
analysis goes on to state that, 
"Compliance with applicable federal 
emission standards with proper 
operation and maintenance is 
accepted as BACT ... " 40 CFR Part 
89 is not an applicable federal 
emission standard; NSPS Subpart 
IIII is. Fugitive Emissions from 
Roads. Stockpiles, and Tailings 
Impoundment. The BACT 
determination for these sources 
should refer to a Fugitive Dust 
Control Plan rather than a Fugitive 
Control Plan. 

Change made to 
Fugitive Dust Control 
Plan and correction 
made to the word 
course.  Reference 
changed to 40 CFR 60 
Subpart IIII.   

RC Resources Section IV, 
Emission 
Inventory 

The results shown in this section 
should be revised to correspond 
with summary projected emission 
rates reported in the May 2014 
application. 

The updated tables 
have been inserted.    

RC Resources Section VI, 
Ambient Air 
Impacts 

Section VI, Ambient Air Impacts 
The "NAAQS/MAAQS Impact 
Modeling Results" summary table 
purports to be based on modeling 
results reported in the permit 
application, but they are different. 
Please update to correspond to 
modeling results reported in the 
May 2014 application. To clarify, 
the District of Columbia Circuit 
Court of Appeals, at EPA's request, 

Updated information 
has been added. 
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vacated and remanded only two 
explicit references to PM2.5 Sils in 
the air quality regulations. EPA 
subsequently revoked the affected 
rules. PM2.5 Sils remain elsewhere in 
the regulations, along with Sils for 
other criteria pollutants. Further, 
updated EPA guidance for PM2.5 
permit modeling issued May 20, 
2014, continues to recognize PM2.5 
Sils as important and conditionally 
available tools for demonstrating a 
proposed project's compliance with 
the PM2.5 NAAQS. At the end of 
this section, after discussing 
extensive quantitative modeling 
analyses and reporting results 
relative to applicable ambient 
standards, the Department appears 
to base its determination of 
demonstrated compliance on "the 
minor level of emissions and 
proposed BACT methods." Please 
explain why the determination is not 
based on the submitted and 
approved modeling analyses. 

RC Resources, 
October 14, 
2014 

Application 
Clarification 

In the course of reviewing the 
Supplemental Environmental 
Impact Statement development 
efforts, a discrepancy was 
discovered that placed a stockpile 
area designated “Production Adit 
Stockpile Area” over an area that 
will actually be protected as a 
Riparian Conservation Habitat Area. 
Bison has verified that the stockpile 
location adjustment does not affect 
the conclusion of the ambient air 
quality impacts demonstration 
model submitted with the permit 
application.  All peak impacts 
reported in Table 6-6, Cumulative 
MAAQS/NAAQS Impacts 
Modeling Results, occurred well 
away from the subject stockpile and 
remain unchanged.  Revised 
documents submitted include:  Page 
47.  Figure 6-2 was revised to show 
the outline of the corrected 
stockpile area source and the 
locations of the new receptors 
placed in the area where the 
stockpile had been modeled. 

The Department 
reviewed the emission 
inventory associated 
with the Production 
Adit Stockpile Area 
and due to the minor 
emissions from this 
source, distance the 
stockpile would be 
located from the 
previous modeled 
location, and 
determined no change 
would result in the 
ambient air quality 
impacts.  Additionally, 
since this stockpile is 
temporary, once mill 
facilities are in place, 
no emissions will 
occur from this 
source. 
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Page 51 Table 6-1 was revised to 
show easterly and northerly length 
parameters for the modified 
stockpile area source. 
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II. Applicable Rules and Regulations 
 

The following are partial explanations of some applicable rules and regulations that apply to the 
facility.  The complete rules are stated in the Administrative Rules of Montana (ARM) and are 
available, upon request, from the Department of Environmental Quality (Department).  Upon 
request, the Department will provide references for location of complete copies of all 
applicable rules and regulations or copies where appropriate. 

 
A. ARM 17.8, Subchapter 1 – General Provisions, including but not limited to: 
 

1. ARM 17.8.101 Definitions.  This rule includes a list of applicable definitions used in 
this chapter, unless indicated otherwise in a specific subchapter. 

 
2. ARM 17.8.105 Testing Requirements.  Any person or persons responsible for the 

emission of any air contaminant into the outdoor atmosphere shall, upon written 
request of the Department, provide the facilities and necessary equipment (including 
instruments and sensing devices) and shall conduct tests, emission or ambient, for 
such periods of time as may be necessary using methods approved by the Department. 

 
3. ARM 17.8.106 Source Testing Protocol.  The requirements of this rule apply to any 

emission source testing conducted by the Department, any source or other entity as 
required by any rule in this chapter, or any permit or order issued pursuant to this 
chapter, or the provisions of the Clean Air Act of Montana, 75-2-101, et seq., Montana 
Code Annotated (MCA). 

 
RCR shall comply with the requirements contained in the Montana Source Test 
Protocol and Procedures Manual, including, but not limited to, using the proper test 
methods and supplying the required reports.  A copy of the Montana Source Test 
Protocol and Procedures Manual is available from the Department upon request. 

 
4. ARM 17.8.110 Malfunctions.  (2) The Department must be notified promptly by 

telephone whenever a malfunction occurs that can be expected to create emissions in 
excess of any applicable emission limitation or to continue for a period greater than 4 
hours. 

 
5. ARM 17.8.111 Circumvention.  (1) No person shall cause or permit the installation or 

use of any device or any means that, without resulting in reduction of the total amount 
of air contaminant emitted, conceals or dilutes an emission of air contaminant that 
would otherwise violate an air pollution control regulation.  (2) No equipment that 
may produce emissions shall be operated or maintained in such a manner as to create a 
public nuisance. 

 
B. ARM 17.8, Subchapter 2 – Ambient Air Quality, including, but not limited to the 

following: 
 

1.  ARM 17.8.210 Ambient Air Quality Standards for Sulfur Dioxide 
2.  ARM 17.8.211 Ambient Air Quality Standards for Nitrogen Dioxide 
3.  ARM 17.8.212 Ambient Air Quality Standards for Carbon Monoxide 
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4.  ARM 17.8.213 Ambient Air Quality Standard for Ozone 
5.  ARM 17.8.214 Ambient Air Quality Standard for Hydrogen Sulfide 
6.  ARM 17.8.220 Ambient Air Quality Standard for Settled Particulate Matter 
7.  ARM 17.8.221 Ambient Air Quality Standard for Visibility 
8.  ARM 17.8.222 Ambient Air Quality Standard for Lead 
9.  ARM 17.8.223 Ambient Air Quality Standard for PM10 
10. ARM 17.8.230 Fluoride in Forage 

 
RCR must maintain compliance with the applicable ambient air quality standards. 

 
C. ARM 17.8, Subchapter 3 – Emission Standards, including, but not limited to: 
 

1. ARM 17.8.304 Visible Air Contaminants.  This rule requires that no person may cause 
or authorize emissions to be discharged into the outdoor atmosphere from any source 
installed after November 23, 1968, that exhibit an opacity of 20% or greater averaged 
over 6 consecutive minutes. 

 
2. ARM 17.8.308 Particulate Matter, Airborne.  (1) This rule requires an opacity 

limitation of less than 20% for all fugitive emission sources and that reasonable 
precautions be taken to control emissions of airborne particulate matter.  (2) Under 
this rule, RCR shall not cause or authorize the use of any street, road, or parking lot 
without taking reasonable precautions to control emissions of airborne particulate 
matter. 

 
3. ARM 17.8.309 Particulate Matter, Fuel Burning Equipment.  This rule requires that no 

person shall cause, allow, or permit to be discharged into the atmosphere particulate 
matter caused by the combustion of fuel in excess of the amount determined by this 
rule. 

 
4. ARM 17.8.310 Particulate Matter, Industrial Process.  This rule requires that no person 

shall cause, allow, or permit to be discharged into the atmosphere particulate matter in 
excess of the amount set forth in this rule. 

 
5. ARM 17.8.316 Incinerators.  This rule requires that no person may cause or authorize 

emissions to be discharged into the outdoor atmosphere from any incinerator, 
particulate matter in excess of 0.10 grains per standard cubic foot of dry flue gas, 
adjusted to 12% carbon dioxide and calculated as if no auxiliary fuel had been used.  
Further, no person shall cause or authorize to be discharged into the outdoor 
atmosphere from any incinerator emissions that exhibit an opacity of 10% or greater 
averaged over 6 consecutive minutes. 

 
6. ARM 17.8.322 Sulfur Oxide Emissions--Sulfur in Fuel.  This rule requires that no 

person shall burn liquid, solid, or gaseous fuel in excess of the amount set forth in this 
rule. 

 
7. ARM 17.8.324 Hydrocarbon Emissions--Petroleum Products.  (3) No person shall 

load or permit the loading of gasoline into any stationary tank with a capacity of 250 
gallons or more from any tank truck or trailer, except through a permanent submerged 
fill pipe, unless such tank is equipped with a vapor loss control device as described in 
(1) of this rule. 
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8. ARM 17.8.340 Standard of Performance for New Stationary Sources and Emission 

Guidelines for Existing Sources.  This rule incorporates, by reference, 40 CFR Part 60, 
Standards of Performance for New Stationary Sources (NSPS).  RCR is considered an 
NSPS affected facility under 40 CFR Part 60 and is subject to the requirements of the 
following subparts. 
 
a. 40 CFR 60, Subpart A – General Provisions apply to all equipment or facilities 

subject to an NSPS Subpart as listed below: 
 
b. 40 CFR 60, Subpart LL – Standard of Performance for Metallic Mineral 

Processing Plants 
 

c. 40 CFR 60, Subpart IIII - Standards of Performance for Stationary Compression 
Ignition Internal Combustion Engines (CI ICE).  Owners and operators of 
stationary CI ICE that commence construction after July 11, 2005, where the 
stationary CI ICE are manufactured after April 1, 2006, and are not fire pump 
engines, and owners and operators of stationary CI ICE that modify or 
reconstruct their stationary CI ICE after July 11, 2005, are subject to this subpart. 

 
9. ARM 17.8.342 Emission Standards for Hazardous Air Pollutants for Source 

Categories.  The source, as defined and applied in 40 CFR Part 63, shall comply with 
the requirements of 40 CFR Part 63, as listed below: 
 
a. 40 CFR 63, Subpart A – General Provisions apply to all equipment or facilities 

subject to an NESHAP Subpart as listed below: 
 
b. 40 CFR 63, Subpart ZZZZ - National Emissions Standards for Hazardous Air 

Pollutants (HAPs) for Stationary Reciprocating Internal Combustion Engines 
(RICE).  An owner or operator of a stationary RICE at a major or area source of 
HAP emissions is subject to provisions of this subpart, except if the stationary 
RICE is being tested at a stationary RICE test cell/stand.  As an area source, the 
diesel RICE will be subject to this rule. 

 
D. ARM 17.8, Subchapter 5 – Air Quality Permit Application, Operation, and Open Burning 

Fees, including, but not limited to: 
 

1. ARM 17.8.504 Air Quality Permit Application Fees.  This rule requires that an 
applicant submit an air quality permit application fee concurrent with the submittal of 
an air quality permit application.  A permit application is incomplete until the proper 
application fee is paid to the Department.  RCR submitted the appropriate permit 
application fee for the current permit action. 

 
2. ARM 17.8.505 Air Quality Operation Fees.  An annual air quality operation fee must, 

as a condition of continued operation, be submitted to the Department by each source 
of air contaminants holding an air quality permit (excluding an open burning permit) 
issued by the Department.  The air quality operation fee is based on the actual or 
estimated actual amount of air pollutants emitted during the previous calendar year. 
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An air quality operation fee is separate and distinct from an air quality permit 
application fee.  The annual assessment and collection of the air quality operation fee, 
described above, shall take place on a calendar-year basis.  The Department may insert 
into any final permit issued after the effective date of these rules, such conditions as 
may be necessary to require the payment of an air quality operation fee on a calendar-
year basis, including provisions that prorate the required fee amount. 

 
E. ARM 17.8, Subchapter 7 – Permit, Construction, and Operation of Air Contaminant 

Sources, including, but not limited to: 
 

1. ARM 17.8.740 Definitions.  This rule is a list of applicable definitions used in this 
chapter, unless indicated otherwise in a specific subchapter. 

 
2. ARM 17.8.743 Montana Air Quality Permits--When Required.  This rule requires a 

person to obtain an air quality permit or permit modification to construct, modify, or 
use any air contaminant sources that have the potential to emit (PTE) greater than 15 
tons per year of any pollutant for asphalt concrete plants, mineral crushers and mineral 
screens.  RCR has a PTE greater than 15 tons per year of CO; therefore, an air quality 
permit is required. 

 
3. ARM 17.8.744 Montana Air Quality Permits--General Exclusions.  This rule identifies 

the activities that are not subject to the Montana Air Quality Permit program. 
 

4. ARM 17.8.745 Montana Air Quality Permits--Exclusion for De Minimis Changes.  
This rule identifies the de minimis changes at permitted facilities that do not require a 
permit under the Montana Air Quality Permit Program.   

 
5. ARM 17.8.748 New or Modified Emitting Units--Permit Application Requirements.  

(1) This rule requires that a permit application be submitted prior to installation, 
modification, or use of a source.  RCR submitted the required permit application for 
the current permit action.  (7) This rule requires that the applicant notify the public by 
means of legal publication in a newspaper of general circulation in the area affected by 
the application for a permit.  RCR submitted an affidavit of publication of public 
notice for the August 31, 2012, issue of the Western News, a newspaper of general 
circulation in the Town of Libby in Lincoln County, as proof of compliance with the 
public notice requirements.   

 
6. ARM 17.8.749 Conditions for Issuance or Denial of Permit.  This rule requires that 

the permits issued by the Department must authorize the construction and operation 
of the facility or emitting unit subject to the conditions in the permit and the 
requirements of this subchapter.  This rule also requires that the permit must contain 
any conditions necessary to assure compliance with the Federal Clean Air Act (FCAA), 
the Clean Air Act of Montana, and rules adopted under those acts. 

 
7. ARM 17.8.752 Emission Control Requirements.  This rule requires a source to install 

the maximum air pollution control capability that is technically practicable and 
economically feasible, except that BACT shall be utilized.  The required BACT 
analysis is included in Section III of this permit analysis. 
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8. ARM 17.8.755 Inspection of Permit.  This rule requires that air quality permits shall be 
made available for inspection by the Department at the location of the source. 

 
9. ARM 17.8.756 Compliance with Other Requirements.  This rule states that nothing in 

the permit shall be construed as relieving RCR of the responsibility for complying with 
any applicable federal or Montana statute, rule, or standard, except as specifically 
provided in ARM 17.8.740, et seq. 

 
10. ARM 17.8.759 Review of Permit Applications.  This rule describes the Department’s 

responsibilities for processing permit applications and making permit decisions on 
those permit applications that do not require the preparation of an environmental 
impact statement. 

 
11. ARM 17.8.760 Additional Review of Permit Applications.  This rule describes the 

Department’s responsibilities for processing permit applications and making permit 
decisions on those applications that require an environmental impact statement.  

 
12. ARM 17.8.762 Duration of Permit.  An air quality permit shall be valid until revoked 

or modified, as provided in this subchapter, except that a permit issued prior to 
construction of a new or modified source may contain a condition providing that the 
permit will expire unless construction is commenced within the time specified in the 
permit, which in no event may be less than 1 year after the permit is issued. 

 
13. ARM 17.8.763 Revocation of Permit.  An air quality permit may be revoked upon 

written request of the permittee, or for violations of any requirement of the Clean Air 
Act of Montana, rules adopted under the Clean Air Act of Montana, the FCAA, rules 
adopted under the FCAA, or any applicable requirement contained in the Montana 
State Implementation Plan (SIP). 

  
14. ARM 17.8.764 Administrative Amendment to Permit.  An air quality permit may be 

amended for changes in any applicable rules and standards adopted by the Board of 
Environmental Review (Board) or changed conditions of operation at a source or 
stack that do not result in an increase of emissions as a result of those changed 
conditions.  The owner or operator of a facility may not increase the facility’s 
emissions beyond permit limits unless the increase meets the criteria in ARM 17.8.745 
for a de minimis change not requiring a permit, or unless the owner or operator 
applies for and receives another permit in accordance with ARM 17.8.748, ARM 
17.8.749, ARM 17.8.752, ARM 17.8.755, and ARM 17.8.756, and with all applicable 
requirements in ARM Title 17, Chapter 8, Subchapters 8, 9, and 10. 

 
15. ARM 17.8.765 Transfer of Permit.  This rule states that an air quality permit may be 

transferred from one person to another if written notice of intent to transfer, including 
the names of the transferor and the transferee, is sent to the Department. 

 
F. ARM 17.8, Subchapter 8 – Prevention of Significant Deterioration of Air Quality, 

including, but not limited to: 
 

1. ARM 17.8.801 Definitions.  This rule is a list of applicable definitions used in this 
subchapter. 
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2. ARM 17.8.818 Review of Major Stationary Sources and Major Modifications--Source 

Applicability and Exemptions.  The requirements contained in ARM 17.8.819 through 
ARM 17.8.827 shall apply to any major stationary source and any major modification, 
with respect to each pollutant subject to regulation under the FCAA that it would 
emit, except as this subchapter would otherwise allow. 

 
This facility is not a major stationary source because this facility is not a listed source and 
the facility's PTE is below 250 tons per year of any pollutant (excluding fugitive emissions).   
 

G. ARM 17.8, Subchapter 10 – Preconstruction Permit Requirements for Major Stationary 
Sources of Modifications Located Within Attainment or Unclassified Areas, including, but 
not limited to: 

 
ARM 17.8.1004 When Air Quality Preconstruction Permit Required.  This current permit 
action does not constitute a major modification.  Therefore, the requirements of this 
subchapter do not apply. 

 
H. ARM 17.8, Subchapter 12 – Operating Permit Program Applicability, including, but not 

limited to: 
 

1. ARM 17.8.1201 Definitions.  (23) Major Source under Section 7412 of the FCAA is 
defined as any source having: 

 
a. PTE > 100 tons/year of any pollutant; 
 
b. PTE > 10 tons/year of any one hazardous air pollutant (HAP), PTE > 25 

tons/year of a combination of all HAPs, or lesser quantity as the Department 
may establish by rule; or 

 
c. PTE > 70 tons/year of particulate matter with an aerodynamic diameter of 10 

microns or less (PM10) in a serious PM10 nonattainment area. 
 

2. ARM 17.8.1204 Air Quality Operating Permit Program.  (1) Title V of the FCAA 
amendments of 1990 requires that all sources, as defined in ARM 17.8.1204(1), obtain 
a Title V Operating Permit.  In reviewing and issuing MAQP #2414-03 for RCR, the 
following conclusions were made: 

 
a. The facility’s PTE is less than 100 tons/year for any pollutant. 
 
b. The facility’s PTE is less than 10 tons/year for any one HAP and less than 25 

tons/year for all HAPs. 
 

c. This source is not located in a serious PM10 nonattainment area. 
 

d. This facility is subject to current NSPS as indicated in Section II.C.8. 
 

e. This facility is subject to current NESHAP standards as indicated in Section 
II.C.9. 
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f. This source is not a Title IV affected source, or a solid waste combustion unit. 

 
g. This source is not an EPA designated Title V source. 

 
Based on these facts, the Department determined that RCR will be a minor source of 
emissions as defined under Title V.  However, if minor sources subject to NSPS are 
required to obtain a Title V Operating Permit, RCR will be required to obtain a Title V 
Operating Permit.   

 
III. BACT Determination 
 

A BACT determination is required for each new or modified source.  RCR shall install on the 
new or modified source the maximum air pollution control capability which is technically 
practicable and economically feasible, except that BACT shall be utilized. 

 
A BACT analysis was submitted by RCR in permit application #2414-03, addressing some 
available methods of controlling emissions from the proposed emitting units.  The Department 
reviewed these methods, as well as previous BACT determinations.  The following information 
has been summarized from the RCR proposed BACT submittal and has been reviewed by the 
Department in order to make the following BACT determination. 

 
 Blasting 
  

Underground mining will be performed using emulsion explosives to liberate and fracture the 
ore.  Blasting will generate both fugitive gaseous and particulate emissions which will largely be 
confined to underground.  However, ventilation required largely for worker safety will also carry 
some emissions to the surface.  The use of common Best Operating Practices (BOPs) is the 
industry standard method for minimizing the formation of blasting emissions and RCR 
proposes to use the following BOPs to establish BACT. 
 

• Optimize drill hole sizes.  Optimizing drill hole size will result in effective blasting and 
thus reduce the number of blasts needed to achieve the desired effect.  Water added to 
the ore at this time will continue to reduce particulate emissions throughout 
downstream handling and processing operations. 
   

• Spray the area with water after each blast.  This is standard operating procedure done 
primarily to reduce airborne dust below thresholds established for worker safety. 

 
• Minimize retention time between loading blasting holes with emulsion and detonation.  

RCR plans to load blast holes with emulsion and detonate them within 24 hours or 
less. 

   
The use of BOPs as described above is accepted as BACT for the blasting operations 
underground. 
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Underground Ore Processing and Handling and Aboveground Ore Processing and Handling 
 
Since both the underground and above ground handling of coarse ore are similar, for purposes 
of the BACT analysis they are included in a single category.  The combined systems include a 
total of four crushing operations, four screening operations, four storage bins, and multiple 
conveyors and feeders.   

  
The following alternatives were reviewed for the coarse ore handling operations: 

 
• No Add-on Control.  This is the base case for proposed new sources.   
 
• BOPs.  BOPs include a variety of techniques which largely utilize reducing the drop 

height for material transfers.   
 
• Enclosure.  Enclosure technology uses either a full enclosure or partial enclosure to 

shelter material from wind entrainment.   
 
• Wet Dust Suppression.  Water spray with or without surfactant to material reduces 

particulate emissions by increasing the moisture content. 
 
• Electrostatic Precipitator (ESP).  An ESP uses electrical forces to move entrained 

particles onto a collection surface.  Periodic cleaning is needed to dislocate the trapped 
particulates and provide collection beneath the plates.   

 
• Wet Particulate Scrubber.  Wet scrubbers either use a venturi or spray chamber to 

collect particulate into water droplets. 
 
• Fabric Filter Baghouse.  Baghouses collect particulate on tightly woven fabric materials.  

As the fabric materials are loaded with particulate, the pressure drop increases and 
periodic cleaning is necessary to maintain collection efficiency and prevent excessive 
pressure drop.   

 
Both ESPs and fabric filter baghouse technology suffer performance issues with wet particulate 
air streams and are eliminated as feasible control alternatives for the underground and above 
ground ore handling processes.  Enclosures, BOPs and wet dust suppression are feasible but 
have relatively low control efficiencies.   
 
The best remaining control technology for coarse ore handling is wet particulate scrubbers and 
RCR has proposed both a scrubber for the underground process handling activities and a wet 
scrubber for the above ground coarse ore handling activities.  A wet scrubber for the control of 
coarse ore handling activities is accepted as BACT.     
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Fine Ore Processing and Handling 
 
Each of the below control technologies were also reviewed for the fine ore processing and 
handling.   
 

• BOPs 
• Enclosure 
• Wet Dust Suppression 
• Electrostatic Precipitator (ESP) 
• Wet Particulate Scrubber 
• Fabric Filter Baghouse 

 
The fine ore processing and handling is similar to the coarse ore handling but fine ore moisture 
content has been reduced to low enough levels that baghouse technology becomes feasible to 
deal with fine ore materials.  ESP technology is still eliminated due to concerns around highly 
variable product characteristics and concern for long-term performance issues.  Therefore, RCR 
is recommending fabric filter baghouse technology as the recommended control for the fine ore 
processing and handling operations located within the milling building.  Baghouse technology 
has a minimum removal efficiency typically of 98 percent.  Baghouse technology for the control 
of the fine ore handling activities is accepted as BACT.   
 
Emergency Generator (Less than or Equal to 560 kW) 

  
• RCR proposes that BACT for reducing all criteria pollutant emissions from the 

proposed emergency generator is compliance with 40 CFR 60 Subpart IIII 
requirements.   

 
Compliance with applicable federal emission standards with proper operation and maintenance 
is accepted as BACT as the emission limits associated with the emergency generator represent 
low emission rates.   

 
Emissions from Roads, Stockpiles and Tailings Impoundment 
 
Primary sources of fugitive dust from the project will be light vehicle traffic and wind erosion 
of ore and waste stockpiles as well as from the tailings impoundment.  RCR has proposed to 
implement a Fugitive Dust Control Plan for these sources which incorporate BOPs typically 
recognized as BACT for fugitives from similar sources.  
  
Disturbed/Exposed Soil – Revegetation of disturbed areas will occur in the first appropriate 
season after disturbance or appropriately addressed in the Fugitive Dust Control Plan.  
 
Roads  

• U.S. Forest Service Road 150 will be paved to the mill facilities and be washed and 
swept to minimize dust emissions.   

 
• All unpaved roads will be water or a dust palliative will be used as needed to reduce 

fugitive dust.  
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• Vehicle speeds will be restricted on haul roads to reduce the amount of fugitive 

dust. 
 

• Heavily used unpaved roads will be chemically stabilized with nontoxic soil cement 
or dust palliatives mixed into the upper 1 to 2 inches of road surfaces as necessary.   

 
• Metallic Product Concentrate and tailings will be piped in a slurry form from the 

mill to the paste plant/product load-out area and tailings impoundment.   
 

• Personnel will be transported via multi-passenger vans from Highway 200 to the 
mill and mine sites.   

 
Conveyors – A covered conveyor system will be used to minimize emissions.   

 
Tailings Impoundment – A sprinkler system will minimize fugitive dust emissions from wind 
erosion of the tailings impoundment.    

 
The development of a Fugitive Dust Control Plan with the elements incorporated above is 
accepted as BACT.   

  
The control options and methods selected have controls and control costs comparable to other 
recently permitted similar sources and are capable of achieving the appropriate emission 
standards.  

 
IV. Emission Inventory 
 

The point source emission inventory for the proposed RCR operations are indicated below. A 
full emission inventory with calculations is on file with the Department.     
 
 

Table 1. Point Source Emission Inventory (Tons Per Year) 
 
Emissions 
Source 

PM PM10 PM2.5 NOX CO VOC SO2 

Underground 
Scrubber #1 

0.22 0.079 8.7E-3 –– –– –– –– 

Aboveground 
Scrubber #2 

0.26 0.10 0.012 –– –– –– –– 

Fine Ore 
Baghouse 

0.091 0.030 2.8E-3 –– –– –– –– 

Emergency 
Generator 

0.018 0.018 0.018 0.304 0.38 0.043 –– 

Total 0.6 0.23 0.04 0.304 0.38 0.043 0 
 
The fugitive source totals are listed below.  Although the blasting emissions will exit the portal 
they are shown as fugitive.   
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Table 2. Fugitive Source Emission Inventory (Tons Per Year) 

 
Emissions 
Source 

PM PM10 PM2.5 NOX CO VOC SO2 

Blasting 0.33 0.17 0.010 0.38 20.3 –– –– 
Storage 
Pile Wind 
Erosion 

2.4 1.2 0.18 –– –– –– –– 

Road Dust 4.8 0.96 0.24 –– –– –– –– 
Total 7.53 2.33 0.43 0.38 20.3 0 0 

 
 

V. Existing Air Quality 
 

RCR production, processing facilities, and tailings area would be located in an area designated 
as “Unclassifiable/Attainment” for all air quality criteria pollutants (40 CFR 81.327). The Libby, 
Montana (MT), PM2.5 and PM10 nonattainment areas (NAA) are located approximately 16.2 and 
24.8 miles northeast, respectively, from the proposed Rock Creek Mine tailings pond.  The 
mine tailings pond would be about 30.3 miles north from PM10 Thompson Falls NAA, MT, and 
45.7 miles east from Sandpoint, Idaho, which has a PM10 maintenance area, once designated as 
nonattainment.   
 

VI. Ambient Air Impact Analysis 
 
The underground Rock Creek Mine would be classified as a minor source under the Title V and 
PSD regulations. The modeling was conducted for two scenarios according to the mining phase: 
exploratory or production. The underground emissions from the adits (exploratory and production) 
were identical but located in different areas.  Within this ambient air impact analysis section, 
“exploratory” and “evaluation” adits are used interchangeably.  The modeled emissions of regulated 
pollutants from the project during peak operations (year 5) are listed in Table 3; these emissions 
include CO, NOX, PM10, and particulate matter with a mean aerodynamic diameter equal to or less 
than 2.5 micrometers (PM2.5).   
 

Table 3. Modeled RCR Potential Emissions 
 

Source CO 
(tpy)1 

PM10 
(tpy) 

PM2.5 
(tpy) 

NOx 
(tpy) 

Underground 20.250 0.250 0.019 0.375 

Scrubber #2  
(above ground)  0.100 0.012  

Fine Ore Baghouse  0.030 0.003  

Storage Pile   0.230 0.035  

Tailings 
Impoundment  1.000 0.140  
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Source CO 
(tpy)1 

PM10 
(tpy) 

PM2.5 
(tpy) 

NOx 
(tpy) 

Road Dust  0.963 0.234  

Total 20.250 2.573 0.443 0.375 

1 tpy = tons per year. 
 
The same emission rates were used for both the short and long-term modeled averaging periods, if 
applicable. The underground emissions included blasting and a scrubber (Scrubber #1) and the road 
emissions were allocated to 90 volume sources. The application also included the operation of an 
emergency generator for 100 hours per year. For modeling purposes, the annual tons per year would 
be multiplied by 0.0114 (100/8760) resulting in very small hourly emissions so this source was not 
included in the modeling analysis. Furthermore, this source is also considered an intermittent source 
in regards to the 1-hour NO2 NAAQS and may be omitted from the associated modeling 
demonstration (http://www.epa.gov/region7/air/nsr/nsrmemos/appwno2_2.pdf).  
 
As shown in Table 3, the potential rates of the criteria air pollutant emissions, as submitted in the 
RCR application, were minor and well below de minimis levels that would normally require 
dispersion modeling; these rates are as follows: CO (100 tons per year, tpy), PM10 (15 tpy), PM2.5 (10 
tpy), and NOx (40 tpy). However, RCR chose to demonstrate that the proposed increase in air 
emissions would not cause or contribute to any violation of the state or national ambient air quality 
standard (MAAQS and NAAQS, respectively) or impact  the Cabinet Mountains Wilderness Area, a 
federally-designated Class I area. Class I areas were created by the Clean Air Act of 1977 and are 
provided the highest level of air quality protection by U.S. Environmental Protection Agency 
(USEPA); these areas include wilderness areas and national parks 
(http://www.epa.gov/visibility/class1.html).  
 
Dispersion Modeling and Associated Programs: The MAAQS/NAAQS compliance demonstrations 
were conducted using latest versions (at the time of application submittal) of AERMOD and 
auxiliary support programs; specifically, the following models were applied: 

• AERMOD version 13350: primary air dispersion model 
• AERMET version 13350: processes the hourly surface and upper air meteorological  

(met) data for input into AERMOD. 
• AERMAP version 11103: processes the terrain data and determines the elevations  

of the receptors for AERMOD input; receptors are locations where AERMOD 
calculates the pollutant concentrations. 

• BPIPPRM version 04274: characterizes building downwash effects for AERMOD 
• AERSURFACE version 13016: extracts land use data to calculate the surface  

   characteristics surrounding the surface met site(s) for AERMET. 
• AERMINUTE version 11325: develops hourly wind data for AERMET input; under 

low hourly wind speeds or highly variable wind directions, AERMOD cannot process 
the hourly met data which results in zero air pollutant concentration(s) for that hour; 
uses more recent met data called one-minute ASOS (Automated Surface Observing 
System) located at National Weather Stations (NWS) which due to continuous data 
collection generally lacks the undesirable wind characteristics. 

2414-03                                                                                          Final:  11/01/2014 
                                                                                                                 
 

30 

http://www.epa.gov/region7/air/nsr/nsrmemos/appwno2_2.pdf
http://www.epa.gov/visibility/class1.html


 
The AERMOD air dispersion modeling was conducted using the USEPA default options except for 
two instances: the mine adits were modeled using the beta option of horizontal emission points and 
the 1-hour NO2 non-default modeling methodology was used. The USEPA default options include 
the following: 

• Stack-tip downwash 
• Accounts for elevated terrain effects  
• Use calms processing routine 
• Use missing data processing routine 
• No exponential decay 

 
The Ozone Limiting Method (OLM) was applied in determining the short-term (1-hour) NO2 
modeled impacts. A combustion source normally emits a small amount of nitrous oxides (NOx) as 
NO2 with the remaining as nitric oxide (NO); NO can convert in the atmosphere to NO2 depending 
on the amount of ozone (O3) in the atmosphere.  
 
1-Hour NO2 OLM Modeling Methodology: Two important inputs are necessary to use this non-
default option: the in-stack NO2/NOx ratio and the NO2/NOx ratio in the atmosphere. In both 
cases, the USEPA default options were used, 0.5 and 0.9, respectively 
(http://www.epa.gov/region7/air/nsr/nsrmemos/appwno2_2.pdf). Background ozone 
concentrations are also required using this option, either hourly or a single value. RCR used hourly 
ambient ozone concentrations collected near Lake McDonald in Glacier National Park for the years 
2007 – 2011 that corresponded to the most of the met data 
(http://java.epa.gov/castnet/epa_jsp/prepackageddata.jsp). Corresponding data were not available 
for the met year 1985 so RCR used 1990 data, the first available year of data. Some substitution of 
the missing ozone data was required, a normal occurrence. 
 
Urban/Rural Status: This classification accounts for the dispersive nature of the “convective-like” 
boundary layer that forms during nighttime conditions from urban heat island effects. All of 
Montana is classified as rural so the rural dispersion coefficients were selected. 
 
Land Use: The surrounding surface characteristic around the surface met sites are required input 
into AERMET. The most important parameter is the surface roughness length which determines 
the magnitude of the mechanical turbulence and stability of the boundary layer (where air quality 
dispersion occurs). A land cover file is required for input into AERSURFACE; the National Land 
Cover Data 1992 (NLCD92) file was obtained from the U.S. Geological Survey Land Cover 
Institute website in NAD83 for AERMAP input (http://landcover.usgs.gov/us_map.php). At this 
time, AERSURFACE only supports NLCD92. 
 
Meteorology (Met): Two met datasets were used: 

(1) Surface: On-site 1985 Noxon, MT, surface met which the Department provided; 
this file has been used in previous modeling demonstrations in the area.   

Any missing surface data was substituted with 1985 Kalispell Glacier International Airport (KGPI), 
MT, National Weather Service (NWS) data (http://www.webmet.com/State_pages/met_mt.htm). 
Upper Air: 1985 Spokane International Airport, WA, NWS upper air data 
(http://www.webmet.com/State_pages/met_wa.htm). 
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(2) Surface: On-site 2007 – 2011 Troy, MT, purchased from the Western Regional 
Climate Center (http://www.raws.dri.edu/index.html). 

Any missing surface data was substituted with 2007 – 2011 KGPI data purchased from the National 
Climatic Data Center (http://www.ncdc.noaa.gov/data-access/land-based-station-data). 
  ASOS 2007 – 2011 KGPI one-minute data (ftp://ftp.ncdc.noaa.gov/pub/data/asos-onemin). 
 Upper Air: 2007 – 2011 Spokane International Airport, WA, NWS upper air data    
 (http://www.esrl.noaa.gov/raobs/). 
 
For the 1-hour NO2, and 24-hour and annual PM2.5, the five years of met data, 2007 – 2011, were 
combined (concatenated) into one met file 
(http://www.epa.gov/ttn/scram/models/aermod/aermod_userguide_addendum_v11059_draft.pdf
). Table 4 lists for various met station information. 
 

Table 4. Met Station Coordinates and Relevant Statistics 
 

Station Type Met 
Year Latitude Longitude Elevation  

(m)1 

Anemometer 
Height 

(m) 

Noxon, MT Surface, 
On-Site 1985 47.979N -115.74W 710.41 10.00 

Kalispell Glacier 
Park international 
Airport, MT  

Surface, 
NWS2 1985 48.310N -114.267W 906.00 6.10 

Spokane 
International 
Airport, WA 

Upper 
Air, 

NWS 
1985 47.370N -117.310W NA3 NA 

Troy, MT 
Surface, 
RAWS4 
On-Site 

   2007 - 
2011 48.481N -115.905W 612.00 6.10 

Kalispell Glacier 
Park international 
Airport, MT 

Surface, 
NWS 

  2007 - 
2011 48.310N -114.267W 906.00 7.92 

Spokane 
International 
Airport, WA 

Upper 
Air, 

NWS 

  2007 - 
2011 47.680N -117.630W NA NA 

1 m = meters. 
2 NWS = National Weather Service. 
3 NA = Not Applicable. 
4 RAWS = Remote Automated Weather Station; operated by the U.S. Forest Service. 
 
Source, Structure, and Receptor Elevation/Location Determinations: The RCR provided the 
Consultant an AutoCAD drawing of the facility boundary including the sources and structures; RCR 
provided the structure heights information. This drawing was imported into an AERMOD software 
interface with graphic abilities (GUI) which allows the user to graphically depict the facility and 
components. The drawing was created in North American Datum 1983 (NAD83), Zone 11, the 
projected coordinate system of this modeling demonstration. 
 
Using the graphic software interface, receptors were placed at 50 meters (m) spacing intervals on the 
mine permit boundary for a total of 793 receptors. At this time, the RCR does not plan to erect a 
physical barrier to restrict public access inside the mine boundary so a Cartesian receptor grid system 
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of 100 m spacings was developed inside the mine permit boundary. Some of these receptors were 
removed where the storage pile and tailing pond will be located. The USFS Road 150 runs through 
the mine permit area which will remain open to the public; additional receptors at 50 m spacings 
were included to represent this road. Another 100 m spacing grid system was established from the 
mine permit boundary out to 1 kilometer (km) in distance. From 1 km to 3 km, receptors with 250 
m receptor spacings were developed. The total number of receptors was 10,576, including the mine 
boundary receptors. 
 
National Elevation Dataset (NED) files were obtained from the U.S. Geological Survey website in 
NAD83 for AERMAP input (http://viewer.nationalmap.gov/viewer/). The NED files had a 1/3 
arc-second (about 10 meter) horizontal resolution in Geographic Tagged Image File Format. With 
the application of AERMAP, the elevations of the sources, structures, and receptors (and hill 
heights) were determined. The corresponding elevations in the mill area were adjusted according to 
area grading and leveling information contained in a general plant layout drawing and AutoCAD file 
developed for the project by the RCR.   
 
RCR Sources and Modeling Parameters: Two adits (nearly horizontal openings into the underground 
mine) were modeled: exploratory/evaluation and production. The underground blasting and 
Scrubber #1 emissions will be emitted through these adits and therefore, modeled accordingly. 
Three different model sources were modeled: point, area, and volume. Area and volume source 
emissions do not have any associated velocities and are released at ambient temperature. The RCR 
technical staff developed the following source modeling characteristics, except for the stockpile and 
tailings pond. The stockpile dimensions were based on the general facility layout drawing and 
engineering judgment. The tailings pond dimensions were also based on professional engineering 
judgment; Table 5 lists the modeled RCR sources. 
 
 

Table 5. Modeled RCR Source Characteristics 
 

Point Source Stack Height 
(m)1 

Stack 
Temperature 

(°K)2 

Stack Velocity 
(m/s)3 

Stack Diameter 
(m) 

Exploratory Adit 3.00 289 23.5 6.19 

Production Adit 3.80 289 15.3 7.68 

Scrubber #2 11.60 289 18.8 1.22 

Fine Ore Baghouse 11.60 289 16.9 0.66 

Area Source Release Height 
(m) 

Easterly Length 
(m) 

Northerly Length 
(m) 

Vertical 
Dimension 

(m) 

Storage Pile 2.29 72.00 350.00 1.06 

Tailings Pond 2.29 144.00 144.00 1.06 
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Point Source Stack Height 
(m)1 

Stack 
Temperature 

(°K)2 

Stack Velocity 
(m/s)3 

Stack Diameter 
(m) 

Volume Source Release Height 
(m) 

Horizontal 
Dimension 

(m) 

Vertical 
Dimension 

(m) 
 

Road Dust (90) 2.07 5.58 1.93  
1 m = meters. 
2 °K = degrees Kelvin; to convert °K to Fahrenheit, use the following formula: (T(°F) = T(K) × 9/5 - 459.67). 
3 m/s = meters per second. 
 
The road, USFS Road 150, was represented by 90 volume sources in the permit mine boundary area, 
spaced at 100 m.  
 
Building Downwash: The USEPA-developed Building Profile Input Program – Plume Rise Model 
Enhancement (BPIP-PRIME version 04274) was used to determine any building downwash effects 
and to ensure no stack in the facility had a modeled height that exceeded good engineering practice 
(GEP). GEP means that the modeled stack height was not used as an air dispersion technique to 
reduce air pollutant concentrations at ground-level level (ARM 17.8 Subchapter 4: Stack Heights and 
Dispersion Techniques). A total of eight (8) buildings were included in the analysis and the results 
indicated no facility stack height exceeded GEP.   
 
Significant Impact Analysis: The first modeling phase was the significant impact analysis which 
determines whether a cumulative impact modeling is necessary; a cumulative impact analysis 
includes other off-site emission sources. To reiterate, two scenarios were modeled defined by the 
mining phase (exploratory or production) with all other RCR sources included in each scenario. The 
highest (H1H) modeled concentrations were selected for comparison to the relevant Class II 
significant impact levels (SILs).  
 
The USEPA codified PSD Class I and Class II PM2.5 SILs in October 2010 
(http://www.gpo.gov/fdsys/pkg/FR-2010-10-20/pdf/2010-25132.pdf). However, in January 2013, 
the U.S. United States Court of Appeals for the District of Columbia Circuit vacated and remanded 
these levels at the request of USEPA (http://epa.gov/nsr/documents/20130304qa.pdf). Currently, 
the USEPA does not preclude the use of the PM2.5 SILs but advises exercising caution when 
applying the values.  
 
Table 6 lists the results of this modeling phase including the met periods that produced the highest 
concentrations; no background concentrations are included in this type of modeling. Also noted in 
this table is the source group, exploratory (EXP) or production (PRO), with the other RCR sources 
included with each group, that caused the highest pollutant concentrations; in some cases, both 
source groups (EXP + PRO) produced equivalent concentrations.  
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Table 6. Significant Impact Modeling Results, RCR Sources Only 

 

Pollutant Averaging 
Period 

Modeled Concentration  
(µg/m3)1 

Class II SIL2 
(µg/m3) 

Met  
Period 

Significant? 
(Y/N) 

CO 
1-Hour 6,805 

(PRO)4 2,000 2007 Y 

8-Hour 2,045 
(PRO) 500 1985 Y 

PM10 
24-Hour 36 

(EXP + PRO)4 5 2007 Y 

Annual 7.3 
(PRO) 1 2010 Y 

PM2.5 
24-Hour 4.3 

(EXP + PRO) 1.2 2007 – 2011 Y 

Annual 0.9 
(EXP + PRO) 0.3 2007 - 2011 Y 

NOx 
1-Hour 1215 

(PRO) 7.526 1985 Y 

Annual 1.8 

(PRO) 1 1985 Y 

1 µg/m3 = micrograms per cubic meter. 
2 Class II SIL = Class II significant impact level. 
3 PRO = production adit.  
4 EXP + PRO = both exploratory (EXP) and production adits produced equivalent concentrations.  
5 Ozone Limiting Method was applied. 
6 In 2010, the USEPA proposed an interim 1-hour NO2 SIL of 4 parts per billion (ppb); converting this value to  
  micrograms per cubic meters results in a 7.52 value  
  (http://www.epa.gov/region7/air/nsr/nsrmemos/appwno2.pdf). 
 
As shown, all of the pollutants and averaging periods were higher than their respective SIL; 
therefore, a cumulative impact analysis including off-site emission sources was required in all cases. 
Furthermore, in most cases, the production adit with the other RCR sources included produced the 
highest concentrations. 
 
Cumulative Impact Analysis: 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; two mines, Montanore and Troy, fell within this distance 
criterion. The Montanore Mine (MAQP #3788-00) is about 12 miles northeast of the mine, over the 
CMWA mountains whereas the Troy Mine (MAQP #1690-02) is about 24 miles northwest of the 
mine. Tables 7 and 8 list the modeled off-site emissions and emissions characteristics; these 
parameters were provided by the Department based on previous modeling demonstrations in the 
area.  
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Table 7. Modeled Off-Site Emission Sources 

 

Model ID CO 
(tpy)1 

PM10 
(tpy) 

PM2.5 
(tpy) 

NOx 
(tpy) 

Montanore Mine 

LIBPORT1 (Portal #1) 32.33 7.78 1.80 19.04 

LIBPORT2 (Portal #2) 32.33 7.78 1.80 19.04 

TAREA1  
(Tailings Pond #1)  0.11 0.11 0.00 

TAREA2 
(Tailings Pond #2)  0.11 0.11 0.00 

LIBEQUIP (Surface Equipment: Loader, 
Road Grader)  0.21 0.21 0.02 

MSUREQP (Surface, Mill Mobile 
Sources)  16.46 3.83 10.97 

Troy Mine 

GADITN (Transfer of material to 
crusher) 15.12 1.29 1.29 217.54 

GXFER2SA (Crusher #2)  1.10 1.10  

5BAGHSE (Baghouses)  87.16 87.16  

TAIL1  
(Tailings Pond #1)  2.47 2.47  

TAIL2 
(Tailings Pond #2)  2.47 2.47  

Grand Total 79.78 126.92 102.35 266.61 

1 tpy = tons per year. 
 

Table 8. Modeled Off-Site Emission Characteristics 
 

Point Source Location Stack Height 
(m)1 

Stack 
Temperature 

(°K)2 

Stack Velocity 
(m/s)3 

Stack 
Diameter 

(m) 

LIBPORT1 Montanore 
Mine 

15.3 294 2.69 8.84 

LIBPORT2 Montanore 
Mine 

3.0 294 0.01 145.00 

GADITN Troy Mine 1.0 283 15.70 6.19 
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Point Source Location Stack Height 
(m)1 

Stack 
Temperature 

(°K)2 

Stack Velocity 
(m/s)3 

Stack 
Diameter 

(m) 

GXFER2SA Troy Mine 34.1 294 12.10 0.61 

5BAGHSE Troy Mine 27.4 286 7.10 0.50 

Area Source Location 
Release 
Height 

(m) 

Easterly Length 
(m) 

Northerly 
Length 

(m) 

Vertical 
Dimension 

(m) 

TAREA1 Montanore 
Mine 

3.0 770.9 770.9 3.0 

TAREA2 Montanore 
Mine 

3.0 770.9 770.9 3.0 

LIBEQUIP Montanore 
Mine 

3.0 15.0 15.0 3.0 

Volume Source Location 
Release 
Height 

(m) 

Horizontal 
Dimension 

(m) 

Vertical 
Dimension 

(m) 
 

MSUREQP Montanore 
Mine 

1.5 34.90 1.40  

TAIL1 Troy Mine 5.0 133.14 4.65  

TAIL2 Troy Mine 5.0 133.14 4.65  
1 m = meters. 
2 °K = degrees Kelvin. 
3 m/s = meters per second. 
 
Background Concentrations: Background concentrations are added to the modeled concentrations 
in a full cumulative impact modeling demonstration. These concentrations account for sources not 
explicitly included in the modeling. The USEPA AirData website provided the CO and NO2 
background concentrations for the relevant averaging periods 
(http://www.epa.gov/airquality/airdata/ad_rep_mon.html). The CO background concentrations 
were collected for the year 2012 at the Sieben’s Flat, MT (Site ID 30-049-0004), the closest CO 
monitoring site. The closest NO2 monitoring site relative to the mine was the Kootenai Water 
District Building north of Hayden, Idaho (Site ID 16-055-0003), about 50 miles west of the mine. 
The 98th percentile of the daily maximum 1-hour NO2 concentration for the years 2008 – 2010 was 
19 ppb (about 35.7 µg/m3). PM10 data were collected near the Montanore Mine, about 7.5 miles 
east of the mine. The collection period was between July 1, 1988 and June 30, 1989. The PM2.5 

background concentrations were obtained from the Cabinet Mountains Wilderness Area IMPROVE 
(Interagency Monitoring of Protected Visual Environments) monitoring site: 
http://views.cira.colostate.edu/edmf/Explorer/Default.aspx?btid=FEDBanner1&ssp=~/css/fed1.
css. The 2003 data was selected which was the most current year of data at that site; this value has 
been used in previous modeling demonstrations. The annual concentration was 3.5 µg/m3 and the 
high-second-high 24-hour PM2.5 of 10.4 µg/m3 was selected for the corresponding background 
concentration. The Department did review 2004 – 2012 CMWA PM2.5 monitoring data; the highest 
high second high was 19.2 µg/m3 in 2006, but the annual averages over this period were all below 
the 2003 concentration. 
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Cumulative NAAQS and MAAQS Impacts: Two scenarios were modeled as defined by the mining 
phase, exploratory or production, with all the other RCR and off-site sources included in each 
scenario. The results of the NAAQS and MAAQS compliance demonstrations with the off-site 
emission sources and background concentrations are listed in Table 9. Also noted in this table is the 
source group, exploratory (EXP) or production (PRO) adit, with all of the other sources included 
with each adit, that caused the highest pollutant concentrations; in some cases, both source groups 
(EXP + PRO) produced equivalent concentrations. For the 24-hour PM2.5 modeled concentration, 
the average of the high-first-high of 24-hour concentrations was selected. It should be noted the 
USEPA released guidance in 2014 that states that the modeled 98th percentile (high-eighth-high) 
should be selected with 98th percentile background concentration for comparison to the 24-hour 
PM2.5 NAAQS so result in Table 7 for the 24-hour PM2.5 is overly conservative 
(http://www.epa.gov/scram001/guidance/guide/Guidance_for_PM25_Permit_Modeling.pdf). 
 

Table 9. NAAQS and MAAQS Results. 
 

Averaging 
Period 

Modeled 
Concentration 

(µg/m3)1 

Background 
Concentration 

(µg/m3) 

Predicted 
Ambient 

Concentration 
(µg/m3) 

NAAQS2 
(µg/m3) 

Percent 
of 

NAAQS 
(%) 

MAAQS3 
(µg/m3) 

Percent 
of 

MAAQS 
(%) 

Met 
Period 

CO 

1-hour 
(H2H)4 

6466 
(PRO)5 690 7156 40,000 18 26,450 27 2007 

8-hour 
(H2H) 

1981 
(PRO) 575 2556 10,000 26 10,000 25 1985 

PM10 

24-hour 
(H6H)6 

27.2 

(PRO) 35 62.2 150 41 150 41 2007 - 
2011 

Annual 
(H1H)7 

7.4 

(PRO) 14 21.4 NA8 NA 50 43 2010 

PM2.5 

24-hour 
(H1H) 

4.4 

(EXP + PRO)9 10.4 14.8 35 42 NA NA 2007 - 
2011 

Annual 
(H8H)10 

1.01 

(PRO) 3.5 4.5 12 38 NA NA 2007 - 
2011 

NO2 

1-hour 
(H8H)10 

10711, 12 

(PRO) 35.7 142 188 76 564 25 1985 

Annual 
(H1H) 

1.8 

(PRO) 6 7.4 100 7 94 8 1985 

1 µg/m3 = micrograms per cubic meter. 
2 NAAQS = National Ambient Air Quality Standard.  
3 MAAQS = Montana Ambient Air Quality Standard.  
4 H2H = high-second-high. 
5 PRO = production adit. 
6 H6H = high-sixth-high or N-1 number of met years processed. 
7 H1H = high-first-high; highest annual average across the 5 years of met data. 
8 NA = Not Applicable. In this case, the annual PM10 NAAQS was revoked in 2006 (http://www.epa.gov/fedrgstr/EPA-AIR/2006/October/Day-
17/a8477.htm). 
9 EXP = exploratory adit. 
10 H8H = high-eighth-high, 98th percentile. 
11 Concentration is the one-year average of the 98th percentile of the daily maximum 1-hour averages. 
12 The OLM method was applied. 
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The RCR CO, PM10, PM2.5, and NOx emissions with the nearby off-site corresponding emissions 
will not cause or contribute to a NAAQS or MAAQS violation pertaining to these ambient air 
pollutants. In most cases, the production adit emissions with the other sources produced the higher 
ambient concentrations than the exploratory adit emissions with the other sources. The modeled 
concentrations for CO and NO2 appear relatively high compared to the background concentrations 
but this is due to the low release height of the emissions coming out of the adits. The highest 
percentage of any associated NAAQS limit was the 1-hour NO2 at 76%.  The next closest to any 
NAAQS limit was the annual PM10 NAAQS, but the results from the PM2.5 emissions were very 
similar.  
 
PSD Class I Increment Impact Analysis: Modeling was conducted to evaluate the Prevention of 
Significant Deterioration (PSD) Class I increments. This analysis is similar to the 
NAAQQS/MAAQS modeling analysis except for two major differences: no background 
concentrations are added and actual rather than potential emissions are used. If a source has not 
been operating or operating under normal condition, the potential emissions must be used. Similar 
to the NAAQS/MAAQS analysis, a significant impact analysis is performed first before a full impact 
analysis is conducted that includes off-site sources.   
 
CMWA Receptors: A shapefile of the CMWA obtained from the following website was imported 
into the AERMOD graphic software interface: http://www2.nature.nps.gov/air/Maps/receptors/. 
Any receptor from the NAAQS/MAAQS analysis outside the wilderness area boundary was 
manually removed. Additional receptors (613) were added in Cartesian grid format so the most of 
the wilderness area was covered; the wilderness area far to the north was not included since the 
impacts would occur closer to the RCR emission sources. Complete coverage was not necessary to 
the large size of the wilderness area, over 94,000 acres (almost 147 square miles). A total of 1,272 
receptors represented the CMWA.   
 
PSD Class I Significant Impact Analysis:  PSD Class I increments exist only for the following 
project-related pollutants and averaging periods: PM10 (24-hour and annual), and NO2 (annual); there 
are no increment for CO and PM2.5 (24-hour and annual). The USEPA codified PSD Class I PM2.5 
SILs in October 2010 (http://www.gpo.gov/fdsys/pkg/FR-2010-10-20/pdf/2010-25132.pdf). 
However, in January 2013, the U.S. United States Court of Appeals for the District of Columbia 
Circuit vacated and remanded these levels at the request of USEPA 
(http://epa.gov/nsr/documents/20130304qa.pdf). Currently, the USEPA does not preclude the use 
of the PM2.5 SILs but advise exercising caution when applying the values; therefore, for 
completeness purposes the PM2.5 values were included in this analysis. The highest modeled 
concentrations were selected for comparison to the PSD Class I significant impact levels; the 
modeling results are listed in Table 10 with the met period that caused the highest concentrations. 
Also noted in this table is the source group, exploratory (EXP) or production (PRO), with the other 
RCR source included that caused the highest pollutant concentrations.  
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Table 10. PSD Class I Significant Modeling Results. 

Pollutant Averaging 
Period 

Modeled 
Concentration  

(µg/m3)1 

Class I SIL2 
(µg/m3) 

Significant? 
(Y/N) Met Period 

PM10 

24-Hour 
(H1H)3 

0.27 
(EXP)3 0.3 N 1985 

Annual 
(H1H) 

0.02 
(EXP) 0.2 N 2010 

PM2.5 

24-Hour 
(H1H) 

0.04 
(EXP) 0.07 N 2011 

Annual 
(H1H) 

0.002 
(EXP) 0.06 N 2010 

NOx 
Annual3 

(H1H) 
0.03 
(EXP) 0.1 N 2010 

1 µg/m3 = micrograms per cubic meter. 
2 Class I SIL = Class I significant impact level. 
3 EXP = exploratory adit. 
 
No receptors were significantly impacted using the six years of met; therefore, the modeling analysis 
demonstrates continued ambient air protection in the CMWA and no cumulative impact analysis 
was required. 

 
The Department determined, based on the minor level of emissions, proposed BACT methods, and 
modeling analysis submitted that the impacts from this permitting action will be minor. The 
Department believes it will not cause or contribute to a violation of any ambient air quality standard. 
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VII. Taking or Damaging Implication Analysis 
 

As required by 2-10-105, MCA, the Department conducted the following private property 
taking and damaging assessment. 
 

YES NO  

X  1. Does the action pertain to land or water management or environmental regulation 
affecting private real property or water rights? 

 X 2.  Does the action result in either a permanent or indefinite physical occupation of 
private property? 

 X 3.  Does the action deny a fundamental attribute of ownership? (ex.:  right to exclude 
others, disposal of property) 

 X 4.  Does the action deprive the owner of all economically viable uses of the property? 

 X 5.  Does the action require a property owner to dedicate a portion of property or to 
grant an easement? [If no, go to (6)]. 

  5a. Is there a reasonable, specific connection between the government requirement and 
legitimate state interests? 

  5b. Is the government requirement roughly proportional to the impact of the proposed 
use of the property? 

 X 6.  Does the action have a severe impact on the value of the property?  (consider 
economic impact, investment-backed expectations, character of government action) 

 X 7.  Does the action damage the property by causing some physical disturbance with 
respect to the property in excess of that sustained by the public generally? 

 X 7a. Is the impact of government action direct, peculiar, and significant?   

 X 7b. Has government action resulted in the property becoming practically inaccessible, 
waterlogged or flooded? 

 X 
7c. Has government action lowered property values by more than 30% and 
necessitated the physical taking of adjacent property or property across a public way 
from the property in question? 

 X 

Takings or damaging implications?  (Taking or damaging implications exist if YES is 
checked in response to question 1 and also to any one or more of the following 
questions:  2, 3, 4, 6, 7a, 7b, 7c; or if NO is checked in response to questions 5a or 5b; 
the shaded areas) 

 
Based on this analysis, the Department determined there are no taking or damaging implications 
associated with this permit action. 

 
VIII. Environmental Assessment 
 

An environmental assessment, required by the Montana Environmental Policy Act, was 
completed for this project.  A copy is attached.   
 
Analysis Prepared By: Craig Henrikson 
Date:  September 3, 2014
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DEPARTMENT OF ENVIRONMENTAL QUALITY 
Permitting and Compliance Division 
Air Resources Management Bureau 

P.O. Box 200901, Helena, Montana 59620 
(406) 444-3490 

 
 

FINAL ENVIRONMENTAL ASSESSMENT (EA) 
 

Issued To: RC Resources Inc. 
 
Montana Air Quality Permit Number:  2414-03 
 
Preliminary Determination Issued: July 18, 2014 
Preliminary Determination Reissued: September 30, 2014 
Department Decision Issued: October 16, 2014 
Permit Final:  November 1, 2014 
 
1. Legal Description of Site: RC Resources Inc. (RCR) proposes to construct and operate an 

underground silver/copper mine and processing facility known as the Rock Creek Mine with 
activities in Township 27N, Range 32W, Sections 26, 27, 34, and 35: and Township 26N, Range 
32W, Sections 3, 10, 15, 22, 23, 27, 28, 29, 32, and 33, Sanders County, Montana. 

 
2. Description of Project:  The proposed action is for re-issuance of a permit to construct an 

underground copper/silver mine which is scheduled to occur in two different phases.  The first 
phase would be an evaluation phase where the ore body would be characterized using an 
evaluation adit.  A second production phase would expand operations to include two 
production adits and would include a mill site, and a mill tailings process area. The evaluation 
adit will be adjacent to the southwestern border of the Cabinet Mountains Wilderness Area. 

 
3. Objectives of Project: Re-issuance of a permit for development of an underground copper/silver 

mine. 
 
4. Alternatives Considered: In addition to the proposed action, the Department also considered the 

“no-action” alternative.  The “no-action” alternative would deny issuance of the air quality 
preconstruction permit to the proposed facility.  However, the Department does not consider 
the “no-action” alternative to be appropriate because RCR demonstrated compliance with all 
applicable rules and regulations as required for permit issuance.  Therefore, the “no-action” 
alternative was eliminated from further consideration. 

 
5. A Listing of Mitigation, Stipulations, and Other Controls: A list of enforceable conditions, including a 

BACT analysis, would be included in MAQP #2414-03. 
 
6. Regulatory Effects on Private Property: The Department considered alternatives to the conditions 

imposed in this permit as part of the permit development.  The Department determined that 
the permit conditions are reasonably necessary to ensure compliance with applicable 
requirements and demonstrate compliance with those requirements and do not unduly restrict 
private property rights. 
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7.  The following table summarizes the potential physical and biological effects of the proposed project on the human 
environment.  The “no action alternative” was discussed previously.  

   
  Major Moderate Minor None Unknown Comments 

Included 

A Terrestrial and Aquatic Life and 
Habitats 

  X   Yes 

B Water Quality, Quantity, and 
Distribution 

  X   Yes 

C Geology and Soil Quality, Stability and 
Moisture 

  X   Yes 

D Vegetation Cover, Quantity, and Quality   X   Yes 

E Aesthetics   X   Yes 

F Air Quality   X   Yes 

G Unique Endangered, Fragile, or Limited 
Environmental Resources 

  X   Yes 

H Demands on Environmental Resource 
of Water, Air and Energy 

  X   Yes 

I Historical and Archaeological Sites   X    Yes 

J Cumulative and Secondary Impacts   X   Yes 
 
SUMMARY OF COMMENTS ON POTENTIAL PHYSICAL AND BIOLOGICAL EFFECTS:  
The following comments have been prepared by the Department. 
  

A. Terrestrial and Aquatic Life and Habitats 
 

The proposed operation of the underground mine would have minor impacts upon the 
terrestrial and aquatic life and habitats in areas where the mine and mine operations 
would be located.  Although air pollutant deposition would occur in the areas where the 
equipment would be sited, the size and nature of the operation, dispersion characteristics 
of pollutants, and conditions placed in MAQP #2414-03 would result in minor impacts 
at the site.  Therefore, the operation of the equipment would create minor impacts on 
terrestrial and aquatic life that is present in the area of proposed operation.   

  
B. Water Quality, Quantity, and Distribution 

 
 Although there would be air emissions associated with the mine operation in the area 

where the equipment would operate, there would only be minor impacts on water 
quality, quantity, and distribution because of the nature, size, operational requirements, 
and conditions placed in MAQP #2414-03 for the mine and associated equipment.  The 
revised application has included emission factors would result in lower potential 
emissions than previously submitted.  Further, as described in Section 7.F. of this EA, 
the Department determined that any impacts from deposition of pollutants would be 
minor.  In addition, any accidental spills or leaks from equipment would be required to 
be handled according to the appropriate environmental regulations in an effort to 
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minimize any potential adverse impact on the immediate and surrounding area.  Overall, 
the operation of the equipment would have minor impacts to water quality, quantity, and 
distribution in the area of operations.   

 
C. Geology and Soil Quality, Stability, and Moisture 

 
As a result of the operation of the underground mine, there would be minor impacts to 
the geology and soil quality, stability, and moisture near the equipment's operational area 
because of the increased vehicle traffic and deposition of pollutants from the facility.  As 
explained in Section 7.F. of this EA, the facility's size, operational requirements, and 
conditions placed in MAQP #2414-03 would minimize the impacts from deposition.   

 
D. Vegetation Cover, Quantity, and Quality 

 
The operation of the underground mine and associated equipment would result in minor 
impacts to the vegetative cover, quantity, and quality, because the siting would require 
some ground disturbance. As explained in Section 7.F. of this EA, the Department 
determined that due to the nature of the operation, conditions placed in MAQP #2414-
03, and dispersion characteristics of the emissions, any impacts from deposition would 
be minor.  In addition, because the water usage would be limited to use in particulate 
control (as described in Section 7.B. of this EA) corresponding vegetative impacts from 
water and soil disturbance would be minimal. 

 
E. Aesthetics  

 
Equipment associated with the mine would be visible and would create some noise in 
the areas where it would operate.  MAQP #2414-03 would include conditions to control 
emissions (including visible emissions) from the equipment and the surrounding work 
area. The proposed project site would utilize many of the existing roads, would utilize 
vans for employee transport, use pipelines to slurry tailings and metallic product and 
therefore, aesthetic impact would be minor. 

 
F. Air Quality 

 
Air quality impacts from the operation of the underground mine and milling operations 
would be minor because emissions from the facility would be relatively small when 
controls such as scrubbers and a baghouse are applied to the equipment.  Dispersion and 
deposition of pollutants would occur from the operation of the facility; however, the 
Department determined that any air quality impacts from the pollutants would be minor 
due to dispersion characteristics (from factors such as wind speed and wind direction) 
and conditions placed in MAQP #2414-03.   

 
MAQP #2414-03 would include conditions limiting opacity from the facility and would 
require that reasonable precautions be taken to control emissions from haul roads, access 
roads, parking lots, storage piles and the general work area.  In addition, the permit 
would also limit total emissions from the underground mine and any additional 
equipment operated at the same site to 250 tons per year or less.  Further, because the 
underground mine has less than 100 tons per year of potential emissions for any 
pollutant generated, the Department determined that the underground mine is a minor 
source of emissions as defined under Title V. 
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G. Unique Endangered, Fragile, or Limited Environmental Resources 

 
In an effort to identify species of special concern that may be present in the proposed 
areas of operation, the Department contacted the Montana Natural Heritage Program 
(MNHP) for a new review of species of special concern.  The 2001 EIS was also 
reviewed relative to endangered and fragile species.  The MNHP indicates 18 animal 
species of concern.  These include the Great Blue Heron, Harlequin Duck, Bald Eagle, 
Peregrine Falcon, Brown Creeper, Pacific Wren, Westslope Cutthroat Trout, Bull Trout, 
Lake Trout, Townsend’s Big-eared Bat, Grizzly Bear, Fisher, Wolverine, Northern 
Alligator Lizard, Western Skink, Robust Lancetooth, Sheathed Slug, and Millipede. 
Issuance of this permit would increase actual emissions to the atmosphere near any 
location proposed for the operation of the underground mine.  However, as explained in 
Section 7.F. of this EA, because of the nature of the underground mine, and conditions 
placed in MAQP #2414-03, any impacts to unique endangered, fragile, or limited 
environmental resources from the deposition of pollutants would be minor. 

 
H. Demands on Environmental Resource of Water, Air, and Energy 

 
Water would be used on particulate emissions at equipment transfer points, haul roads, 
access roads, parking lots, or the general plant property, as necessary, to control dust 
resulting from use of the underground mine.  The diesel-fired equipment would 
consume energy from diesel fuel, a non-renewable resource.  Therefore, any impacts on 
the demands of the environmental resources of water, air, and energy would be minor. 

 
I. Historical and Archaeological Sites  

 
According to correspondence with the Montana State Historic Preservation Office 
(SHPO), there have been several previously recorded sites in the sections planned for the 
mine and paste facility which may have cultural resource value. Most of the sites are 
related to historic mine and timber development.  Many of the sites are ineligible for the 
National Registry according to SHPO, several are listed as “undetermined” and four sites 
were listed as “consensus determination (CD).  Three of the CD sites are listed as 
“historic railroads” and the fourth CD site is listed as “historic energy development”.  
However, given the proposed underground mine will primarily use existing roadways, 
minor or no impact to historical or archaeological sites would likely occur.  For new land 
disturbance which occurs, it will be minimal in acreage, and therefore it is unlikely that 
the project would affect any historic or archaeological site and resulting impacts would 
be minor.  

 
J. Cumulative and Secondary Impacts 

 
The operation of the underground mine would cause minor effects to the physical and 
biological environment because although the mine life is limited, some post-mine closure 
activities and impacts would be on-going.  However, any on-going operations would 
have to operate these post-closure activities in compliance with these mine closure plans.  
The permits would address the environmental impacts associated with the operations at 
the proposed site.   

 
‘ 

2414-03                                                                                          Final:  11/01/2014 
                                                                                                                 
 

4 



The underground mine operations would be limited by MAQP #2414-03 to total 
emissions of 250 tons/year or less from non-fugitive underground mine operations and 
any other additional equipment used at any given site. 
 

8. The following table summarizes the potential economic and social effects of the proposed project on the human 
environment.  The “no action” alternative was discussed previously. 

 
  Major Moderate Minor None Unknown Comments 

Included 

A Social Structures and Mores    X  Yes 

B Cultural Uniqueness and Diversity    X  Yes 

C Local and State Tax Base and Tax 
Revenue 

  X   Yes 

D Agricultural or Industrial Production   X   Yes 

E Human Health   X   Yes 

F Access to and Quality of Recreational 
and Wilderness Activities 

  X   Yes 

G Quantity and Distribution of 
Employment 

  X   Yes 

H Distribution of Population   X   Yes 

I Demands for Government Services   X   Yes 

J Industrial and Commercial Activity   X   Yes 

K Locally Adopted Environmental Plans 
and Goals 

    X Yes 

L Cumulative and Secondary Impacts   X   Yes 
 
SUMMARY OF COMMENTS ON POTENTIAL ECONOMIC AND SOCIAL EFFECTS:  The 
following comments have been prepared by the Department. 
  

A. Social Structures and Mores 
 

The operation of the underground mine would not likely alter or disrupt any local 
lifestyles or communities (social structures and mores) in the area of operation because 
the mine would have a limited life.   

 
B. Cultural Uniqueness and Diversity 

 
The operation of the underground mine would have no impact on the cultural 
uniqueness and diversity because the operation because the mine would have a limited 
life 

 
C. Local and State Tax Base and Tax Revenue 

 
The proposed operation of the underground mine would have minor impacts on local 
and state tax base and tax revenue as the operation would bring moderately paying jobs 
to the area.  
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D. Agricultural or Industrial Production 

 
No impact on agricultural production would occur as the proposed site for the 
underground mine would be located in an area which is primarily forested.  The mine 
itself could be considered industrial production and it is likely that services supporting 
the mine would provide contract services which could be included in the industrial 
production category.  Therefore, a minor impact on industrial production and related 
could occur.   
 

E. Human Health 
 

MAQP #2414-03 would incorporate conditions to ensure that the underground mine 
would be operated in compliance with all applicable rules and standards.  These rules 
and standards are designed to be protective of human health.  As described in Section 
7.F. of this EA, the Department determined that any impacts from deposition of 
pollutants would be minor due to dispersion characteristics and conditions placed in 
MAQP #2414-03.  The air emissions from this facility would be minimized by opacity 
limitations on the facility and the surrounding area of operation.   

 
F. Access to and Quality of Recreational and Wilderness Activities 

 
The proposed underground mine would limit to some degree access to the area 
immediately part of the permitted mine area.  While the proposed mine would operate in 
the vicinity of the Cabinet Mountain Wilderness, minor access restrictions could occur 
directly at the mine site for recreational and wilderness activities.   

 
G. Quantity and Distribution of Employment 

 
Given the expected capacity of the operation, it is expected that the activities from the 
operation of the underground mine would positively affect the quantity and distribution of 
employment in any given area.  A moderate number of new jobs are expected to be 
created to support all of the types of employment necessary to support a mine operation.  

 
H. Distribution of Population 

 
Given the expected capacity of the operation, it is likely that the activities from the 
underground mine would cause a shift from the normal population distribution of any 
given area or at a minimum result in employees being pulled in from communities 
further out.  Some secondary activities would likely move to the proposed area as a result 
of the proposed underground mine.  

 
I. Demands of Government Services 

 
Government services could be required for acquiring the appropriate permits and 
ensuring compliance with the permits that would be issued; however, the government 
services required would be minor. 
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J. Industrial and Commercial Activity 
 

The operation of the underground mine would represent only a minor increase in the 
industrial activity in any given area.  Some additional industrial or commercial activities 
would be likely from the operation of the underground mine and secondary activities 
would be likely from the limited operation facility.  Therefore, some minor industrial and 
commercial activity resulting from the current permit action would be expected. 
 

K. Locally Adopted Environmental Plans and Goals 
 

The Department is unaware of any locally adopted environmental plans or goals at any 
given site that the underground mine could be operated at under MAQP #2414-03.  The 
conditions identified in MAQP #2414-03 would apply to operation of the underground 
mine at the proposed mine site as well as the location of the paste facility. 

 
L. Cumulative and Secondary Impacts 

 
Overall, the cumulative and secondary social and economic impacts from this project 
would be expected to be minor. Some new businesses would be expected to be drawn to 
the area as a result of the mine.  In addition, any social and economic impacts that could 
be created would be minor because the mine would have a fixed mine life. 

 
Recommendation:  No Environmental Impact Statement (EIS) is required. 
 
If an EIS is not required, explain why the EA is an appropriate level of analysis:  Because this underground 

mine is moderately sized by mining standards, and must use reasonable precautions to control 
emissions, any impacts created would be minor impacts.  A previous EIS and ROD was issued 
in 2001 by Montana DEQ. This permit is for reissuance of an expired permit which results in 
lower emissions than the previously issued permit.   

 
Other groups or agencies contacted or which may have overlapping jurisdiction:  Montana Historical 

Society – State Historic Preservation Office, Natural Resource Information System – Montana Natural 
Heritage Program 

 
Individuals or groups contributing to this EA: Department of Environmental Quality – Air Resources 

Management Bureau. 
 
EA Prepared by: Craig Henrikson 
Date:  September 15, 2014 
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APPENDIX D — 
 

MPDES PERMIT MT0030287 AND FACT SHEET AND  MPDES PERMIT 
MT0031763 FACT SHEET, AND STATEMENT OF BASIS 

  





Minor Industrial 
Permit No.: MT0030287 

MONTANA DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

AUTHORIZATION TO DISCHARGE UNDER THE 
MONTANA POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with Montana Water Quality Act, Title 75, Chapter 5, Montana Code Annotated 
(MCA) and the Federal Water Pollution Control Act (the "Clean Water Act"), 33 U.S.C. § 1251 
et seq., 

RC Resources, Inc. 

is authorized to discharge from its Rock Creek Mine 

located at Township 27N, Range 32W, Sections 26, 27, 34, and 35; and 
Township 26N, Range 32W, Sections 3, 10, 15, 22, 23, 27, 28, 29, 32, and 33 
Latitude: 48° 01' 39" N, Longitude: 115° 42' 15" W 

to receiving waters named, Unnamed Tributary to Miller Gulch, Rock Creek, and Unnamed 
Tributary to West Fork Rock Creek 

in accordance with discharge point(s), effluent limitations, monitoring requirements and other 
conditions set forth herein. Authorization for discharge is limited to those outfalls specifically listed 
in the permit. 

This permit shall become effective: February 1, 2016. 

This permit and the authorization to discharge shall expire at midnight, January 31, 2021. 

Issuance Date: Dece>,.ber- 2DLS 

FOR THE MONTANA DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

~>'h--~~-r~ 
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I. EFFLUENT LIMITATIONS, MONITORING REQUIREMENTS & OTHER CONDITIONS 

A. Description of Discharge Points and Mixing Zone 

The authorization to discharge provided under this permit is limited to those outfalls 
specifically designated below as discharge locations. Discharges at any location not 
authorized under an MPDES permit is a violation of the Montana Water Quality Act and 
could subject the person(s) responsible for such discharge to penalties under the Act. 
Knowingly discharging from an unauthorized location or failing to report an unauthorized 
discharge within a reasonable time from first learning of an unauthorized discharge could 
subject such person to criminal penalties as provided under Section 75-5-632 of the Montana 
Water Quality Act. 

Outfall 

003 

004 

006 

Description 

Location: At the end of the pipe, discharging into Unnamed 
Tributary to Miller Gulch, located at 47° 58' 56" N latitude, 
115° 44' 02" W longitude 

Mixing Zone: None 

Treatment Works: Velocity reduction, filtration, settling; reuse 
in process water circuit 

Location: At the end of the pipe, discharging into Rock 
Creek, located at 48° 01' 29" N latitude, 115° 42' 15"W 
longitude 

Mixing Zone: The maximum extent of the chronic mixing 
zone in the named receiving waters is as follows: less than two 
stream widths downstream for the following parameters: 
cadmium, copper, and zinc 

Treatment Works: Velocity reduction, filtration, settling; reuse 
in process water circuit 

Location: At the end of the pipe, discharging into Unnamed 
Tributary to West Fork Rock Creek, located at 48° 03' 45" 
N latitude, 115° 41' 55" W longitude 

Mixing Zone: None 

Treatment Works: Velocity reduction, filtration, settling; reuse 
in process water circuit 
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B. Effluent Limitations 

Outfall 003 
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Location: At the end of the pipe, discharging into Unnamed 
Tributary to West Fork Rock Creek, located 48° 03' 48" N 
latitude, 115° 41' 59" \V longitude 

Mixing Zone: None 

. Treatment Works: Velocity reduction, filtration, settling 

Beginning on the effective date of this permit and lasting through the term of the permit, the 
quality of effluent discharged by the facility shall, as a minimum, meet the limitations as set 
forth below: 

Numeric Discharge Limitations, Outfall 003(1> 

Parameter 

s (TSS) 

Footnotes: 
NA =Not applicable 

Units 

mg/L 
mg/L 

Average Monthly 
Limitation 

NA 
NA 

I. See Definitions section at end of ermit for ex lanation of terms. 

Outfall 004 

Daily Maximum 
Limitation 

30 
10 

Beginning on the effective date of this permit and lasting through the term of the permit, the 
quality of effluent discharged by the facility shall, as a minimum, meet the limitations as set 
forth below: 

I "T . "'" . T o . . ns, Outfall 004(1> 
~ 

Parameter Units 
Average Monthly Daily Maximum 

Limitation Limitation 
Total Suspended Solids (TSS) mg/L NA 30 

Ammonia, Total (as N) mg/L 0.5 0.5 

Inorganic Nitrogen, Total (as N) mg/L 1.0 1.5 

Oil and Grease mg/L NA 10 

Cadmium, Total Recoverable f.Lg/L 0.097 0.52 

Copper, Total Recoverable f.Lg/L 2.85 3.79 

Zinc, Total Recoverable f.Lg/L 20 20 

pH s.u. Within the range of 6.5 - 8.5 at all times 
Footnotes: 
NA Not applicable 
I. Sec Definitions section at end of permit for explanation of terms. 
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Outfall 006 
Beginning on the effective date of this pe1mit and lasting through the term of the permit, the 
quality of effluent discharged by the facility shall, as a minimum, meet the limitations as set 
forth below: 

eric Discharge Limitations, Outfall 006 (tJ 

Parameter Units 
Average Monthly Daily Maximum 

Limitation Limitation 
Total Suspended Solids (TSS) mg/L 20(2) 30 

Oil and Grease mg/L NA 10 

Cadmium, Total Recoverable jlg/L 0.09i2l 0.5i2l 

Copper, Total Recoverable jlg/L 2.85(2) 3.79(2) 

ead, Total Recoverable jlg/L 0.54(2) 13.98(2) 

ercury, Total Recoverable jlg/L 0.05(2) 0.05(2) 

inc, Total Recoverable jlg/L 37(2) 3J<2l 

s.u. Within the range of 6.0-9.0 at all times(:l) 
Footnotes: 
NA 
I. 
2. 

Not applicable 
See Definitions section at end of permit for explanation of terms. 
Effluent limits apply only while ore is stockpiled at the Evaluation Ad it Site. 

Outfall 007 
Beginning on the effective date of this permit and lasting through the term of the permit, the 
quality of effluent discharged by the facility shall, as a minimum, meet the limitations as set 
forth below: 

Numeric Discharge Limitations, Outfall 007(IJ 

Parameter Units 
Average Monthly Daily Maximum 

Limitation Limitation 
TSS mg/L NA 30 

Oil and Grease mg/L NA 10 
Footnotes: 
NA 
I. 

Not applicable 
See Definitions section at end of permit for explanation of terms. 

Additional Effluent Limitations - Outfalls 003, 006, and 007 
There shall be no discharge allowed from Outfalls 003, 006, and 007 unless the measured 
precipitation exceeds 2.8 inches, or equivalent amount of snowmelt runoff, in a 24-hour 
period as recorded at the tailing storage facility. 

The facility shall be designed, constructed, and maintained to contain the maximum volume 
of wastewater from the active surface area that would result from a 100-year event during 
any 24-hour period, or the equivalent snowmelt, from all areas contributing runoff to the 
storm water detention pond. 
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The permittee shall submit to the Department for review and approval, 180 days prior to 
construction, complete plans, specifications and schedule, for the paste storage and 
evaluation adit facility storm water control, detention, and treatment system. 

The discharge of process wastewater or any water resulting from mine dewatering activities 
is prohibited. 

Additional Effluent Limitations - Outfall 004 
There shall be no discharge allowed from Outfall 004 unless the measured precipitation 
exceeds 2.8 inches, or equivalent amount of snowmelt runoff, in a 24-hour period as recorded 
at the mill site facility. 

The facility shall have to be designed, constructed, and maintained to contain the maximum 
volume of storm water that would be generated during a 1 0-year, 24-hour precipitation event. 

The permittee shall submit to the Department for review and approval, 180 days prior to 
construction, complete plans, specifications and schedule, for the mill facility storm water 
control, detention, and treatment system 

The discharge of process wastewater or any water resulting from mine dewatering activities 
is prohibited. 

C. Monitoring Requirements 

1. Outfalls 003, 004, 006, and 007 

The permittee shall collect a grab sample within, at minimum, the first thirty minutes of 
discharge from any permitted outfall for any discharges which results from precipitation
related event. As an alternative to a single grab sample, the permittee may take a flow
weighted composite of either the entire discharge or for the first three hours of the discharge. 
For a flow-weighted composite, only one analysis of the composited aliquots is required. 
Flow weighted composite samples are not allowed for pH, total phenols, or oil and grease. 

As a minimum, upon the effective date of this permit, the following constituents shall be 
monitored at each individual outfall at the frequency and with the type of measurement 
indicated; samples or measurements shall be representative of the volume and nature of the 
monitored discharge. If no discharge occurs during the entire monitoring period, it shall be 
stated in the Discharge Monitoring Report form that no discharge or overflow occurred. 

All effluent and ambient monitoring must be conducted in accordance with test procedures 
approved under 40 CFR Part 136, unless another method is specified in 40 CFR Chapter I 
Subchapters Nor 0. Analytical methods must achieve the required reporting value (RRV) 
specified in Department Circular DEQ-7 unless otherwise specified in this permit. The 
permittee may use any approved analytical method capable of achieving the RRV specified 
in the permit. 
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~oring Requirements, Outfalls 003, 004, 006, and 007 
M .. 

Monitoring Sample 
__ tmmum 

Reporting Reporting Reporting 
Parameter Units Sampling 

Location Type<1> 
Frequency 

Requirements<I)(l)(J) Frequency Level 

Precipitation Rain Gage inches Continuous !/Discharge Daily Total Monthly 0.01 

Flow Rate Flow Meter<4l gpm Continuous l/Discharge 
Maximum Daily and 

Monthly ± 10%of 
Average Monthly actual flow 

Chemical Oxygen 
Each Outfall mg/L Grab l/Discharge 

Maximum Daily and 
Monthly 1 Demand (COD) Average Monthly 

Total Suspended 
Each Outfall mg/L Composite I /Discharge 

Maximum Daily and 
Monthly 4 Solids (TSS) Average Monthly 

Total Dissolved 
Each Outfall mg/L Composite 1/Discharge 

Maximum Daily and 
Monthly 4 Solids (TDS) Average Monthly 

pH Each Outfall s.u. Instantaneous !/Discharge 
Daily Maximum and 

Monthly 0.1 Daily Minimum 

Oil & Grease<6l Each Outfall mg/L Grab l/Discharge 
Maximum Daily and 

Monthly 5 Average Monthly 

Nitrate + Nitrite 
Each Outfall mg/L Composite l/Discharge 

Maximum Daily and 
Monthly 0.02 (as N) Average Monthly 

Total Ammonia 
Each Outfall mg/L Composite !/Discharge 

Maximum Daily and 
Monthly 0.07 (as N) Average Monthly 

Total Kjeldahl 
Each Outfall mg/L Composite l/Discharge 

Maximum Daily and 
Monthly 0.15 Nitrogen (as N) Average Monthly 

Total Inorganic 
Each Outfall 

mg/L 
Calculated l/Discharge 

Maximum Daily and 
Monthly 0.01 Nitrogen (as N)(7J lbs/dayP> Average Monthly 

Total Nitrogen 
Each Outfall 

mg/L 
Calculated 1 /Discharge 

Maximum Daily and 
Monthly 0.01 (asNPJ lbs/dayP> Average Monthly 

Total Phosphorus 
Each Outfall 

mg/L Composite 
l/Discharge 

Maximum Daily and 
Monthly 0.001 (asP) I lbs/dayP> Calculated Average Monthly 

Antimony, Total 
Each Outfall f.tg/L Grab l/Discharge 

Maximum Daily and 
Monthly 0.5 

Recoverable Average Monthly 
Arsenic, Total 

Each Outfall flg/L Grab l/Discharge 
Maximum Daily and 

Monthly 1 
Recoverable Average Monthly 

Beryllium, Total 
Each Outfall f.tg/L Grab l/Discharge 

Maximum Daily and 
Monthly 0.8 

Recoverable Average Monthly 
Cadmium, Total 

Each Outfall flg/L Grab !/Discharge 
Maximum Daily and 

Monthly 0.03 
Recoverable Average Monthly 

Copper, Total 
Each Outfall flg/L Grab l/Discharge 

Maximum Daily and 
Monthly 2 

Recoverable Average Monthly 
Iron, Total 

Each Outfall flg/L Grab l/Discharge 
Maximum Daily and 

Monthly 20 
Recoverable Average Monthly 
Lead, Total 

Each Outfall f.tg/L Grab l/Discharge 
Maximum Daily and 

Monthly 0.3 
Recoverable Average Monthly 

Mercury, Total 
Each Outfall flg/L Grab 1/Discharge 

Maximum Daily and 
Monthly 0.005 

Recoverable Average Monthly 
Nickel, Total 

Each Outfall flg/L Grab 1/Discharge 
Maximum Daily and 

Monthly 2 
Recoverable Average Monthly 

Selenium, Total 
Each Outfall 11g/L Grab !/Discharge 

Maximum Daily and 
Monthly 1 

Recoverable Average Monthly 
Silver, Total 

Each Outfall flg/L Grab l/Discharge 
Maximum Daily and 

Monthly 0.2 
Recoverable Average Monthly 
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~toring Requirements, Outfalls 003, 004, 006, and 007 

Monitoring Sample 
Minimum 

Reporting Reporting Reporting Parameter Units Sampling Type<!) Requirements<t)(Z)(3) Location 
Frequency 

Frequency Level 

Zinc, Total 
Each Outfall J.tg/L Grab !/Discharge 

Maximum Daily and 
Monthly 

Recoverable Average Monthly 
Footnotes: 
1. See definitions in Part V of the pennit. 
2. Maximum Daily: Report highest measured daily value for the reporting period on Discharge Monitoring Report (DMR) fonn. 
3. If no discharge occurs during the reporting period then "No Discharge" shall be recorded on the DMR fonn. 
4. Effluent flow rate must be reported for each individual outfall 
5. Load calculation: lbs/day =the average of all calculated individual daily average loads (lbs/day) recorded during the reporting period. 
6. EPA method 1664 (hexane extraction method) or other 40 CFR 136 approved method. 
7. Total Inorganic Nitrogen is the sum of the Nitrate+ Nitrite and Total Ammonia parameters. 
8. Total Nitrogen is the sum of the Nitrate+ Nitrite and Total Kjeldahl Nitrogen parameters. 

2. Other Monitoring 

Precipitation Monitoring 
The permittee is required to monitor and report precipitation in the Rock Creek drainage 
basin, using a precipitation gauge that meets the standards provided in National Weather 
Service's Instructional Bulletin 10-1302 (October 4, 2005), Instrument Requirements and 
Standards for the NWS Surface Observing Programs (Land), which are provided in the table 
below. Precipitation monitoring is required to provide evidence that a precipitation event 
resulted in a discharge and that alternate limitations and monitoring requirements apply. 
Precipitation gauge installation and precipitation monitoring must start no later than the 
quarter prior to the completion and operation of tailings, mill or adit site facilities. 

Precipitation Gauge Performance Standards 

Parameter Accuracy Range Resolution 

Liquid Precipitation ±0.02 inches or 4 percent of hourly 
0-10 inches/Hour 0.01 inch 

Accumulated Amount amount (whichever is greater) 

Snow Depth 
0 to 5 inches: ±0.5 inches, >5 to 99 

0 to 99 inches (auto) 1 inch 
inches: ±1.0 inch 

Freezing Precipitation 
Detection occurs whenever 0.01 inch 

0 to 40 inches 0.01 inch 
accumulates 

Frozen Precipitation ±0.04 inches or 1 percent of total 
0 to 40 inches 0.01 inch 

(Water Equivalent) accumulation 

Stream Discharge Monitoring 
The permittee is required to monitor and report stream flow in Rock Creek upstream of 
where Outfall 004 enters the receiving water (Rock Creek). The permittee should establish a 
permanent stream staff gage and discharge monitoring location, and collect measurements 
throughout the water year to develop an annual hydrograph and determine the seven-day 
average, 1 0-year low flow (7Q 1 0) for further permitting purposes. Site selection, discharge 
measurements, and hydrograph development should be done in accordance with standard 
procedure, as established by the United States Geological Survey. Discharge monitoring data 
and associated hydrograph should be reported to the Department in an annual rep01i due 

8 
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January 28th of each year. Compliance with annual reporting is discussed in Part II.E of this 
permit. Each annual report will address data from the previous water year (October 1 to 
~<>ntemh"r 3(\\ anrl ;n"Af"'Arat"" da~a +"··om P"""";AU" ,,n+~~ y~a··s/nn~unl ""'~~..+n Inn uvt' u. vv v;, J.u 1..1 vv l'v v t J.l .11 lVVlV .:') vvat\ . ...J. \.I 1 a 111 a1 .1\..it'Vll;:) \.a~ 

applicable). Gage installation and flow monitoring should start in the quarter before 
completion and operation of mill site facilities. 

D. Special Conditions 

1. Best Management Practices 

The NPDES regulations at 40 CFR 122.44(k) (incorporated by reference in ARM 
17.30.1344(2)(b)) state that Best Management Practices (BMPs) may be included as permit 
conditions when authorized under section 304( e) of the CW A for the control of toxic 
pollutants and hazardous substances from ancillary industrial activities; authorized under 
section 402(p) of the CW A for the control of storm water discharges; numeric effluent 
limitations are infeasible; or when BMPs are necessary to achieve effluent limitations or 
carry out the purposes and intent of the CW A. A number of sites and activities found at metal 
mining facilities require the implementation ofBMPs to prevent the contamination of storm 
water. Additionally, restabilization must occur with any disturbed areas. BMPs should be 
referenced and incorporated into the facility's Storm Water Pollution Protection Plan 
(SWPPP) as necessary and BMPs from other programs or permitting authorities may be 
substituted, provided the source and justification for the BMP is included in the SWPPP. 

2. Ambient Monitoring Requirements 

The petmittee is required to monitor the ambient conditions in Rock Creek upstream of 
Outfall 004. Monitoring shall commence with the final construction of the Mill Facility, and 
occur semi-annually to capture high- and low-flow events in Rock Creek. One sample shall 
occur in the 2nd qumier and the other in the 4th quarter of each calendar year. Ambient 
monitoring requirements are presented in the table below. 

Ambient Monitoring Requirements - Rock Creek 

Minimum 
Reporting 

Parameter Units Monitoring Sample Type<2
> RRV 

Frequency (I) 
Requirements 

Temperature Of 2/year Instantaneous Single Sample --
pH s.u. 2/year Instantaneous Single Sample 0.1 

Ammonia, Total (as N) mg/L 2/year Grab Single Sample 0.07 

Total Kjeldahl Nitrogen (as N) mg/L 2/year Grab Single Sample 0.5 

Inorganic Nitrogen, Total (as 
mg/L 2/year Calculated Single Sample 0.01 Ni3

> 

Nitrate+ Nitrate (as N) mg/L 2/year Grab Single Sample 0.02 

Nitrogen, Total (as Ni4
> mg/L 2/year Calculated Single Sample 0.001 

Phosphorus, Total (asP) mg/L 2/year Grab Single Sample 0.001 

Arsenic, Total Recoverable<5l !Jg/L 2/year Grab Single Sample 1 
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Ambient Monitoring Requirements- Rock Creek 

lVIinimum Reporting Parameter Units Monitoring Sample Type<2
> RRV 

Frequency (I) 
Requirements 

Cadmium, Total 
Jlg/L 2/year Grab Single Sample 0.8 Recoverable<5

> 

Copper, Total Recoverable<5
> Jlg/L 2/year Grab Single Sample 2 

Lead, Total Recoverable<5l Jlg/L 2/year Grab Single Sample 0.3 

Mercury, Total Recoverable<5
> Jlg/L 2/year Grab Single Sample 0.005 

Selenium, Total Recoverable<5
> Jlg/L 2/year Grab Single Sample I 

Zinc, Total Recoverable<5
> Jlg/L 2/year Grab Single Sample 8 

Hardness mg/L 2/year Grab Single Sample I 
Footnotes: 
I. 
2. 
3. 
4. 
5. 

Sampling shall occur in the 2"d monitoring quarter (April- June) and the 4111 monitoring quarter (October- December). 
See Definition section at end of permit for explanation of terms. 
Sum of Ammonia and Nitrate+ Nitrite 
Sum ofKjedahl Nitrogen and Nitrate+ Nitrite 
Metals shall be analyzed as total recoverable, use EPA Method (Section) 4.1.4 fEPA 600/4-79-020, March 1983] or equivalent. 

3. Storm Water Management 

The permittee must develop and maintain a Storm Water Pollution Protection Plan (SWPPP) 
that describes the facility, BMPs, control measures, and monitoring procedures that will 
ensure compliance with the terms and conditions of their MPDES permit. The BMPs 
implemented at the facility may be structural or non-structural in nature. The SWPPP must 
be submitted to the Department no later than 60 days after the effective date of the permit. 
SWPPPs are intended to be maintained such that they are updated and adjusted to reflect current 
conditions, activities, and any storm water issues identified at the facility. Periodic evaluation of 
the SWPPP and the ongoing improvements to the facility, as documented in the SWPPP, will 
serve to improve the quality of storm water runoff. 

The SWPPP must contain a narrative evaluation of the appropriateness of stonn water 
management practices that divert, infiltrate, reuse, or othetwise manage storm water runoff 
such as to reduce the discharge of pollutants. Appropriate measures are highly site-specific, 
but may include, among others, vegetative swales, collection and reuse of storm water, inlet 
controls, snow management, infiltration devices, and wet retention measures. The SWPPP 
must document, at minimum, the following: 

Storm Water Pollution Prevention Team and SWPPP Administrator 
The permittee must identifY the staff members that comprise the facility's storm water 
pollution prevention team as well as their individual responsibilities. This team must 
include, and the SWPPP specify, a "SWPPP Administrator." The SWPPP Administrator 
is the lead responsible person for ensuring the development, implementation, and 
maintenance of the SWPPP. The SWPPP Administrator also serves as the primary 
contact person regarding the SWPPP. The facility's storm water pollution prevention 
team is responsible for assisting the facility manager in developing and revising the 
facility's SWPPP as well as maintaining control measures and taking corrective actions 
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where required. Each member of the storm water pollution prevention team must have 
ready access to this permit and SWPPP. 

Site Description 
The SWPPP must provide a description of the nature of the industrial activities at the 
facility. The SWPPP must document the mining and associated activities with the 
potential to impact the storm water discharges covered by this permit. 

Site Map 
The SWPPP must include a legible map(s) of sufficient scale which clearly shows 
current conditions including the following: 

m Map scale; 
m North arrow; 
m The site boundaries for the facility or activity; 
m Locations of all receiving waters in the immediate vicinity of the facility; 
m The location and extent of structures and impervious surfaces; 
m Directions of storm water flow (use arrows); 
m Locations of all existing structural storm water control measures; 
m Locations of all storm water conveyances including ditches, pipes, and swales; 
m Locations of all storm water outfall and monitoring points; 
m Locations of storm water inlets and outfalls, with a unique identification code for 

each outfall; 
m Locations of potential pollutant sources; 
m Locations where spills or leaks have occurred; 
m Locations and descriptions of all non-storm water discharges; 
m Locations and sources of run-on to the facility from adjacent property that contains 

pollutants; and 
m Locations of the following activities where such activities are exposed to 

precipitation: 
o Fueling stations; 
o Vehicle and equipment maintenance and/or cleaning areas; 
o Loading/unloading areas; 
o Locations used for the treatment, storage, or disposal of wastes; 
o Liquid storage tanks; 
o Processing and storage areas; 
o Immediate access roads and rail lines used or traveled by carriers of raw 

materials, manufactured products, waste material, or by-products used or created 
by the facility; 

o Major permanent facility structures; transfer areas for substances in bulk; and 
o Machinery. 

In addition to the above items, the SWPPP must document the locations of the following 
(as appropriate): 

m Mining or milling site boundaries; 
m Access and haul roads; 
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m Outline of the drainage areas of each storm water outfall within the facility with 
indications of the types of discharges from the drainage areas; 

m Location(s) of all petmitted discharges covered under an individual MPDES permit; 
a Outdoor equipment storage, fueling, and maintenance areas; 
a Materials handling areas; 
m Outdoor manufacturing, outdoor storage, and material disposal areas; 
m Outdoor chemicals and explosives storage areas; 
a Overburden, materials, soils, or waste storage areas; 
a Location of mine drainage (where water leaves the mine) or other process water; 
m Tailings piles and ponds (including proposed ones); 
a Heap leach pads; off-site points of discharge for mine drainage and process water; 
a Surface waters; 
a Boundary of tributary areas that are subject to effluent limitations guidelines; and 
a Location(s) of reclaimed areas. 

Summary of any Potential Pollutant Sources 
The permittee must document in the SWPPP areas at the facility where industrial 
materials or activities are exposed to storm water and from which allowable non-storm 
water discharges are released. Industrial materials or activities include, but are not limited 
to: material handling equipment or activities; industrial machinery; raw materials; 
industrial production and processes; and intermediate products, byproducts, final 
products, and waste products. Material handling activities include, but are not limited to: 
the storage, loading and unloading, transportation, disposal, or conveyance of any raw 
material, intermediate product, final product or waste product. For each area identified, 
the description must include: 

a A list of the industrial activities exposed to storm water (e.g., material storage; 
equipment fueling, maintenance, and cleaning); 

a A list of the pollutant(s) or pollutant constituents (e.g. crankcase oil, zinc, sulfuric 
acid, and/or cleaning solvents) associated with each identified activity. The pollutant 
list must include materials that have been handled, treated, stored, or disposed, and 
that have been exposed to storm water in the 3 years prior to the date of the SWPPP; 
and 

a Documentation of where potential spills and leaks may occur that might contribute 
pollutants to storm water discharges, and the corresponding outfall(s) potentially 
affected by such spills and leaks. The permittee must document spills and leaks of oil 
or toxic or hazardous pollutants that actually occurred at exposed areas or that drained 
to a storm water conveyance, in the 3 years prior to the date of the SWPPP. 

Each facility component or system must be examined for its waste minimization 
oppmiunities and its potential for discharge to state waters due to equipment failure, 
improper operation, and natural phenomena. This examination must include, at a 
minimum, all nmmal operations and ancillary activities including (as appropriate) 
material storage areas, plant site runoff, in-plant transfer, process and material handling 
areas, loading or unloading operations, spillage or leaks, sludge and waste disposal, or 
drainage from raw material storage. 
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Description of Control Measures and BMPs 
The permittee must document in the SWPPP the location and types of control measures 
installed and implemented at the facility and describe how the control measure selection 
and design considerations were addressed. This documentation must describe how the 
control measures address both the pollutant sources identified and any storm water run-on 
that commingles with any discharges covered under this permit. Documentation of 
control measures must include design and maintenance criteria for permanent and 
temporary structural control measures (i.e. plans, detail drawings, cross-sections, 
specifications, narrative description, etc.) and an appropriate maintenance schedule. The 
selection, design, installation, and implementation of these control measures must be in 
accordance with good engineering practices and/or manufacturer's specifications, and the 
SWPPP should reference all source(s) used in BMP design, installation, implementation, 
and maintenance specifications (i.e. EPA, Montana Department of Transportation, or 
other BMP manuals). Note that the permittee may deviate from such manufacturer's 
specifications as long as the permittee provide justification any deviation and includes 
documentation of the rationale in the part of the SWPPP that describes control measures. 
In addition, any other requirements for other programs or permitting activities which 
would meet the SWPPP requirements may be incorporated. If the permittee finds that 
any control measures are not achieving their intended effect of minimizing pollutant 
discharges, then the permittee must modify these control measures as expeditiously as 
practicable. 

Control measures that must be documented in the SWPPP and implemented by the 
permittee must, at a minimum, include: 

111 Good Housekeeping Procedures. Keep clean all exposed areas that are potential 
sources of pollutants, using such measures as sweeping at regular intervals, keeping 
materials orderly and labeled, and storing materials in appropriate containers. 

111 Maintenance. Regularly inspect, test, maintain, and repair all industrial equipment 
and systems to avoid situations that may result in leaks, spills, and other releases of 
pollutants in storm water discharged to receiving waters. All control measures that 
are used to achieve the effluent limits required by this permit in must be maintained 
in effective operating condition. Non-structural control measures must also be 
diligently maintained (e.g., spill response supplies available, personnel appropriately 
trained). If control measures need to be replaced or repaired, then the permittee must 
make the necessary repairs or modifications before the next storm event if possible, or 
as soon as practicable following that storm event. 

111 Spill Prevention and Response Procedures. Minimize the potential for leaks, spills 
and other releases that may be exposed to storm water and develop plans for effective 
response to such spills if or when they occur. At a minimum, the SWPPP must 
document and the permittee must implement the following: 
o Procedures for plainly labeling containers (e.g., "Used Oil," "Spent Solvents," 

"Fertilizers and Pesticides," etc.) that may be susceptible to spillage or leakage to 
encourage proper handling and facilitate rapid response if spills or leaks occur; 

o Preventative measures such as barriers between material storage and traffic areas, 
secondary containment provisions, and procedures for material storage and 
handling; 
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o Procedures for expeditiously stopping, containing, and cleaning up leaks, spills, 
and other releases. Employees who may cause, detect, or respond to a spill or 
leak must be trained in these procedures and have necessary spill response 
equipment available; and 

o Procedures for notification of appropriate facility personnel, emergency response 
agencies, and regulatory agencies. 

m Erosion and Sediment Controls. The permittee must stabilize exposed areas and 
contain runoff using structural and/or non-structural control measures to minimize 
onsite erosion and sedimentation, and the resulting discharge of pollutants. Among 
other actions, flow velocity dissipation devices must be placed at discharge locations 
and within outfall channels where necessary to reduce erosion and/or settle out 
pollutants. In selecting, designing, installing, and implementing appropriate control 
measures, the permittee is encouraged to consult with available guidance resources 
relating to BMPs for erosion and sedimentation, including industrial sector-specific 
information. 

m Management of Runoff. The permittee must divert, infiltrate, reuse, contain, or 
otherwise reduce storm water runoff, to minimize pollutants in any discharges. In 
selecting, designing, installing, and implementing appropriate control measures, the 
permittee is encouraged to consult with available guidance resources relating to storm 
water BMPs for runoff management, including industrial sector-specific information. 

Additionally, the permittee must address and document the following in their SWPPP: 

1!1 

1!1 

1!1 

1!1 

1!1 

1!1 

1!1 

The number and quantity of pollutants and the toxicity of effluent generated, 
discharged, or potentially discharged at the facility must be minimized by the 
permittee to the extent feasible by managing each influent waste stream in the most 
appropriate manner; 
Storm water control measures must be designed, operated, and maintained to 
maximize the chemical and/or physical processes that reduce or eliminate the 
discharge of any pollutants to state surface waters; 
Sediment ponds must be clearly staked to indicate sediment accumulation; 
The permittee must ensure proper operation and maintenance of any control and/or 
discharge structures; 
To the maximum extent possible, 100-foot setbacks or 35-foot vegetated buffer strips 
between roads and/or other impervious surfaces and any downgradient surface waters 
or other conduits to surface waters will be established and/or maintained; 
Where experience indicates a reasonable potential for equipment failure (e.g., a tank 
overflow or leakage), natural condition (e.g., precipitation), or other circumstances 
that may result in significant amounts of pollutants reaching state waters, the SWPPP 
should include a prediction of the direction, rate of flow and total quantity of 
pollutants that could be discharged from the facility as a result of each condition or 
circumstance; 
The permittee must take into account and control for sediment in snow plowed or 
otherwise removed from the mine, ancillary facilities, and roads; and 
Discharges to frozen or snow-covered ground must be minimized or eliminated. 
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Any Schedules and/or Standard Operating Procedures 
The SWPPP must document any control measure inspections, routine maintenance, 
and/or procedures that impact the potential generation and/or discharge of pollutants by 
the facility. The permittee must conduct a facility inspection once every 30 days and 
within 24 hours of a significant precipitation event of 0.5 inches or greater. At a 
minimum, the documentation of each routine facility inspection must include the 
following: 

m The inspection date and time; 
m The name(s) and signature(s) of the inspector(s); 
m Weather information; 
m A description of any discharges occurring at the time of the inspection; 
m Any previously unidentified discharges of pollutants from the site; 
m Any observations of obvious indicators of storm water pollution; 
m Any control measures needing maintenance or repairs; 
m Any failed control measures that need replacement; 
m Any incidents of noncompliance observed; and 
m Any additional control measures needed to comply with the permit requirements. 

An inspection for a significant storm event may also be used and credited towards one of 
the monthly inspections. 

Corrective Actions 
If any of the following conditions occur then the permittee must review and revise the 
selection, design, installation, implementation, and maintenance of the facility's control 
measures to ensure that the condition is eliminated and will not be repeated in the future: 

m An unauthorized release or discharge (e.g., spill, leak, or discharge of non-storm 
water not authorized by this or another MPDES permit) occurs at the facility; 

m The permittee become aware, or the Department determines, that the control 
measures are not stringent enough for the discharge to meet applicable water quality 
standards; 

m An inspection or evaluation of the facility by a Depmiment representative determines 
that modifications to the control measures are necessary to meet the non-numeric 
effluent limits in this permit; or 

m An inspection finds that the control measures are not being properly operated and 
maintained. 

Corrective Action Deadlines 
If an inspection or other observation identifies storm water pollution or control measures 
needing repair or replacement then the permittee must document these conditions within 
24 hours of making such discovery. Subsequently, within 14 days of such discovery, the 
permittee must document any corrective actions taken or needed, any further 
investigation the deficiency, or the basis for determining that no further action is needed. 
If the permittee determines that any changes are necessary following the review, then any 
modifications to the control measures must be made before the next storm event if 
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possible, or as soon as practicable following that storm event. The permittee must 
document the following: 

111 A summary of any conective actions taken; 
111 Notice of whether any SWPPP modifications are required; 
111 The date any conective action was initiated; and 
111 The date that the conective action was completed. 

These time intervals are not grace periods but are schedules considered reasonable for 
documenting any findings and for making necessary repairs and improvements. They are 
included in this permit to ensure that the conditions prompting the need for these repairs 
and improvements are not allowed to persist indefinitely. 

Effect of Corrective Action 
If the event triggering the conective action review is a permit violation then conecting it 
does not remove the original violation. Additionally, failing to take corrective action in 
accordance with this section is an additional permit violation. The Department will 
consider the appropriateness and promptness of corrective action in determining potential 
enforcement responses to permit violations. 

Employee Training 
The SWPPP Administrator must ensure all employees receive in-house training, 
including all members of the pollution prevention team, who work in areas where 
industrial materials or activities are exposed to storm water, or who are responsible for 
implementing activities necessary to meet the conditions of this permit (e.g., inspectors, 
maintenance personnel). Training must cover both the specific control measures used to 
achieve the effluent limits in this permit, and the monitoring, inspection, planning, 
reporting, and documentation requirements in other parts of this permit. Training must 
be conducted at least annually at a minimum and the date of the training and employees 
in attendance must be documented. 

SWPPP Modifications and Updates 
The SWPPP must be maintained and kept up-to-date to reflect current site conditions. If 
construction or a change in the design, operation, or maintenance at the facility either 
changes the nature of pollutants discharged in storm water from the facility or increases 
the quantity of pollutants discharged, then the permittee must review the selection, 
design, installation, implementation, and maintenance of the facility's control measures 
to determine if any modifications to the SWPPP are necessary. 

The permittee is required to operate, build, and maintain the facility and storm water 
practices as identified in their SWPPP. The permittee is free to adjust or change the 
control measures used at any time. This flexibility allows the permittee to adjust 
practices as necessary to ensure continued compliance with the permit. The SWPPP must 
be kept up-to-date to document any changes in BMPs, control measures or conective 
actions. Any changes to the SWPPP must be submitted to the Department within 30 days 
for review. Any SWPPP modification or update must be signed in accordance with the 
signatory requirements of Part IV.G. of the permit. 
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E. Compliance Schedule 

The actions listed in the table below must be completed on or before the respective scheduled 
completion dates. The completion of all actions or deliverables must be reported to the 
Department at the address listed in Part II.D. of the permit and in accordance with the 
signatory requirements ofPat1 IV.G. ofthe permit. 

Compliance Schedule 

Action Frequency 
Action Scheduled Completion 

Report Due Date<2l Date<1l 

Submit a report documenting the Rock By December 31st every year Due on or before January 28th of each 
Creek stream flow data and the hydrograph I !Year following the completion and year following the completion and 

analysis operation of the Mill Site Facility operation of the Mill Site Facility 
Footnotes: 
I. The actions must be completed on or before the scheduled completion dates. 
2. This notification must be postmarked or electronically submitted to the Department on or before the scheduled due date. 
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II. MONITORING, RECORDING AND REPORTING REQUIREMENTS 

A. Representative Sampling 
Samples taken in compliance with the monitoring requirements established under Part I of 
the permit shall be collected from the effluent stream prior to discharge into the receiving 
waters. Samples and measurements shall be representative of the volume and nature of the 
monitored discharge. 

B. Monitoring Procedures 
Monitoring must be conducted according to test procedures approved under Part 136, Title 
40 of the Code of Federal Regulations, unless other test procedures have been specified in 
this permit. 

C. Penalties for Tampering 
The Montana Water Quality Act provides that any person who falsifies, tampers with, or 
knowingly renders inaccurate, any monitoring device or method required to be maintained 
under this permit shall, upon conviction, be punished by a fine of not more than $10,000, or 
by imprisonment for not more than six months, or by both. 

D. Reporting of Monitoring Results 
Monitoring results must be reported within a Discharge Monitoring Report (DMR). 
Monitoring results must be submitted electronically (NetDMR web-based application) no 
later than the 28th day of the month following the end of the monitoring period. If no 
discharge occurs during the entire reporting period, "No Discharge" must be reported within 
the respective DMR. All other reports must be signed and certified in accordance with Part 
IV.G 'Signatory Requirements' of this permit and submitted to DEQ at the following 
address: 

Montana Department of Environmental Quality 
Water Protection Bureau 
PO Box 200901 
Helena, Montana 59620-0901 
Phone: ( 406) 444-3080 

E. Compliance Schedules 
Reports of compliance or noncompliance with, or any progress reports on, interim and final 
requirements contained in any compliance schedule of the permit must be submitted to the 
Department in either electronic or paper format and be postmarked no later than 14 days 
following each schedule date unless otherwise specified in the permit. 

F. Additional Monitoring by the Permittee 
If the permittee monitors any pollutant more frequently than required by this permit, using 
approved analytical methods as specified in this permit, the results of this monitoring shall be 
included in the calculation and reporting of the data submitted in the Discharge Monitoring 
Report. Such increased frequency shall also be indicated. 



G. Records Contents 
Records of monitoring information shall include: 

1. The date, exact place, and time of sampling or measurements; 
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2. The initials or name(s) of the individual(s) who performed the sampling or 
measurements; 

3. The date(s) analyses were performed; 

4. The time analyses were initiated; 

5. The initials or name(s) ofindividual(s) who performed the analyses; 

6. References and written procedures, when available, for the analytical techniques or 
methods used; and 

7. The results of such analyses, including the bench sheets, instrument readouts, computer 
disks or tapes, etc., used to determine these results. 

H. Retention of Records 
The permittee shall retain records of all monitoring information, including all calibration and 
maintenance records and all original strip chmi recordings for continuous monitoring 
instrumentation, copies of all reports required by this permit, and records of all data used to 
complete the application for this permit, for a period of at least three years from the date of 
the sample, measurement, report or application. This period may be extended by request of 
the Department at any time. Data collected on site, copies of Discharge Monitoring Reports, 
and a copy of this MPDES permit must be maintained on site during the duration of activity 
at the permitted location. 

I. Twenty-four Hour Notice ofNoncompliance Reporting 

1. The permittee shall report any serious incidents of noncompliance as soon as possible, 
but no later than twenty-four (24) hours from the time the permittee first became aware 
of the circumstances. The report shall be made to the Water Protection Bureau at ( 406) 
444-3080 or the Office of Disaster and Emergency Services at (406) 324-4777. The 
following examples are considered serious incidents: 

a. Any noncompliance which may seriously endanger health or the environment; 

b. Any unanticipated bypass which exceeds any effluent limitation in the permit 
(See Part III.G of this permit, "Bypass of Treatment Facilities"); or 

c. Any upset which exceeds any effluent limitation in the permit (see Part III.H of 
this permit, "Upset Conditions"). 
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2. A written submission shall also be provided within five days of the time that the 
permittee becomes aware of the circumstances. The written submission shall contain: 

a. A description of the noncompliance and its cause; 

b. The period of noncompliance, including exact dates and times; 

c. The estimated time noncompliance is expected to continue if it has not been 
corrected; and 

d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance. 

3. The Department may waive the written report on a case-by-case basis if the oral report 
has been received within 24 hours by the Water Protection Bureau, by phone, ( 406) 444-
3080. 

4. Reports shall be submitted to the addresses in Part II.D of this permit, "Reporting of 
Monitoring Results". 

J. Other Noncompliance Reporting 
Instances of noncompliance not required to be reported within 24 hours shall be reported at 
the time that monitoring reports for Part II.D of this permit are submitted. The reports shall 
contain the information listed in Part II.I.2 of this permit. 

K. Inspection and Entry 
The permittee shall allow the head ofthe Department or the Director, or an authorized 
representative thereof, upon the presentation of credentials and other documents as may be 
required by law, to: 

1. Enter upon the permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this permit; and 

4. Sample or monitor at reasonable times, for the purpose of assuring permit compliance, 
any substances or parameters at any location. 



HI. COMPLIANCE RESPONSIBILITIES 

A. Duty to Comply 
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The permittee must comply with all conditions of this permit. Any permit 
noncompliance constitutes a violation of the Act and is grounds for enforcement 
action; for pe1mit termination, revocation and reissuance, or modification; or for 
denial of a permit renewal application. The permittee shall give the Department or 
the Regional Administrator advance notice of any planned changes at the permitted 
facility or of an activity which may result in permit noncompliance. 

B. Penalties for Violations of Permit Conditions 
The Montana Water Quality Act provides that any person who violates a permit 
condition of the Act is subject to civil or criminal penalties not to exceed $10,000 per 
day of such violation. Any person who willfully or negligently violates permit 
conditions of the Act is subject to a fine of not more than $50,000 per day of 
violation, or by imprisonment for not more than 2 years, or both, for subsequent 
convictions. MCA 75-5-611(a) also provides for administrative penalties not to 
exceed $10,000 for each day of violation and up to a maximum not to exceed 
$100,000 for any related series of violations. Except as provided in permit conditions 
on Part III.G of this permit, "Bypass ofTreatment Facilities" and Part III.H of this 
pe1mit, "Upset Conditions", nothing in this permit shall be construed to relieve the 
permittee of the civil or criminal penalties for noncompliance. 

C. Need to Halt or Reduce Activity not a Defense 
It shall not be a defense for a permittee in an enforcement action that it would have 
been necessary to halt or reduce the permitted activity in order to maintain 
compliance with the conditions of this permit. 

D. Duty to Mitigate 
The permittee shall take all reasonable steps to minimize or prevent any discharge in 
violation of this permit which has a reasonable likelihood of adversely affecting 
human health or the environment. 

E. Proper Operation and Maintenance 
The permittee shall at all times properly operate and maintain all facilities and 
systems of treatment and control (and related appurtenances) that are installed or used 
by the permittee to achieve compliance with the conditions of this pe1mit. Proper 
operation and maintenance also includes adequate laboratory controls and appropriate 
quality assurance procedures. This provision requires the operation of back-up or 
auxiliary facilities or similar systems that are installed by a permittee only when the 
operation is necessary to achieve compliance with the conditions of the permit. 

F. Removed Substances 
Collected screenings, grit, solids, sludges, or other pollutants removed in the course 
of treatment shall be disposed of in such a manner so as to prevent any pollutant from 
entering any waters of the state or creating a health hazard. 



G. Bypass ofTreatment Facilities 
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1. Bypass not exceeding limitations. The permittee may allow any bypass to occur 
which does not cause effluent limitations to be exceeded, but only if it also is for 
essential maintenance to assure efficient operation. These bypasses are not 
subject to the provisions ofParts III.G.2 and III.G.3 of this permit. 

2. Notice: 

a. Anticipated bypass. If the permittee knows in advance of the need for a 
bypass, it shall submit prior notice, if possible at least 10 days before the 
date of the bypass. 

b. Unanticipated bypass. The permittee shall submit notice of an 
unanticipated bypass as required under Part II.I of this permit, "Twenty
four Hour Reporting". 

3. Prohibition of bypass: 

a. Bypass is prohibited and the Department may take enforcement action 
against a permittee for a bypass, unless: 

1) The bypass was unavoidable to prevent loss oflife, personal injury, or 
severe property damage; 

2) There were no feasible alternatives to the bypass, such as the use of 
auxiliary treatment facilities, retention of untreated wastes, or 
maintenance during normal periods of equipment downtime. This 
condition is not satisfied if adequate back-up equipment should have 
been installed in the exercise of reasonable engineering judgement to 
prevent a bypass which occurred during normal periods of equipment 
downtime or preventive maintenance; and 

3) The permittee submitted notices as required under Part IILG.2 of this 
permit. 

b. The Department may approve an anticipated bypass, after considering its 
adverse effects, if the Department determines that it will meet the three 
conditions listed above in Pmi III.G.3.a of this permit. 

H. Upset Conditions 

1. Effect of an upset. An upset constitutes an affirmative defense to an action 
brought for noncompliance with technology based permit effluent limitations if 
the requirements of Part IILH.2 of this permit are met. No determination made 
during administrative review of claims that noncompliance was caused by upset, 
and before an action for noncompliance, is final administrative action subject to 
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judicial review (i.e. Pe1mittees will have the opportunity for a judicial 
determination on any claim of upset only in an enforcement action brought for 
noncompliance with technology-based permit effluent limitations). 

2. Conditions necessary for a demonstration of upset. A pe1mittee who wishes to 
establish the affirmative defense of upset shall demonstrate, through properly 
signed, contemporaneous operating logs, or other relevant evidence that: 

a. An upset occurred and that the permittee can identify the cause(s) of the 
upset; 

b. The permitted facility was at the time being properly operated; 

c. The permittee submitted notice of the upset as required under Part II.I of 
this permit, "Twenty-four Hour Notice ofNoncompliance Reporting"; and 

d. The permittee complied with any remedial measures required under Part 
III.D of this permit, "Duty to Mitigate". 

3. Burden of proof. In any enforcement proceeding, the permittee seeking to 
establish the occurrence of an upset has the burden of proof. 

I. Toxic Pollutants 
The permittee shall comply with effluent standards or prohibitions established under 
Section 307(a) of the Clean Water Act for toxic pollutants within the time provided in 
the regulations that establish those standards or prohibitions, even if the permit has 
not yet been modified to incorporate the requirement. 

J. Changes in Discharge of Toxic Substances 
Notification shall be provided to the Department as soon as the permittee knows of, 
or has reason to believe: 

1. That any activity has occurred or will occur which would result in the discharge, 
on a routine or frequent basis, of any toxic pollutant which is not limited in the 
permit, if that discharge will exceed the highest of the following "notification 
levels": 

a. One hundred micrograms per liter ( 100 J-tg/L ); 

b. Two hundred micrograms per liter (200 J-tg/L) for acrolein and acrylonitrile; 
five hundred micrograms per liter (500 J-tg/L) for 2,4-dinitrophenol and for 
2-methyl-4, 6-dinitrophenol; and one milligram per liter (1 J-tg/L) for 
antimony; 

c. Five (5) times the maximum concentration value reported for that pollutant 
in the permit application in accordance with 40 CFR 122.21(g)(7); or 
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d. The level established by the Depmiment in accordance with 40 CFR 
122.44(f). 

2. That any activity has occurred or will occur which would result in any discharge, 
on a non-routine or infrequent basis, of a toxic pollutant which is not limited in 
the permit, if that discharge will exceed the highest of the following "notification 
levels": 

a. Five hundred micrograms per liter (500 llg/L); 

b. One milligram per liter (1 mg/L) for antimony; 

c. Ten (1 0) times the maximum concentration value reported for that pollutant 
in the permit application in accordance with 40 CFR 122.21(g)(7); or 

d. The level established by the Department in accordance with 40 CFR 
122.44(f). 



IV. GENERAL REQUIREMENTS 

.A~. Planned Changes 

PART IV 
Page 25 of32 
Permit No.: MT0030287 

The permittee shall give notice to the Department as soon as possible of any planned 
physical alterations or additions to the permitted facility. Notice is required only 
when the alteration or addition could significantly change the nature or increase the 
quantity of pollutant discharged. This notification applies to pollutants which are not 
subject to effluent limitations in the permit. 

B. Anticipated Noncompliance 
The permittee shall give advance notice to the Department of any planned changes in 
the permitted facility or activity which may result in noncompliance with permit 
requirements. 

C. Permit Actions 
This permit may be modified, revoked and reissued, or terminated for cause. The 
filing of a request by the permittee for a permit modification, revocation and 
reissuance, or termination, or a notification of planned changes or anticipated 
noncompliance, does not stay any permit condition. 

D. Duty to Reapply 
If the permittee wishes to continue an activity regulated by this permit after the 
expiration date of this permit, the permittee must apply for and obtain a new permit. 
The application must be submitted at least 180 days before the expiration date of this 
permit. 

E. Duty to Provide Information 
The permittee shall furnish to the Department, within a reasonable time, any 
information which the Depmiment may request to determine whether cause exists for 
revoking, modifying and reissuing, or terminating this permit, or to determine 
compliance with this permit. The permittee shall also furnish to the Department, 
upon request, copies of records required to be kept by this permit. 

F. Other Information 
When the permittee becomes aware that it failed to submit any relevant facts in a 
permit application, or submitted incorrect information in a pe1mit application or any 
report to the Department, it shall promptly submit such facts or information with a 
nalTative explanation of the circumstances of the omission or incolTect submittal and 
why they weren't supplied earlier. 

G. Signatory Requirements 
All applications, reports or information submitted to the Depmiment or the EPA shall 
be signed and certified. 

1. All permit applications shall be signed as follows: 

a. For a corporation: by a responsible corporate officer: 
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b. For a pminership or sole proprietorship: by a general partner or the 
proprietor, respectively; 

c. For a municipality, State, Federal, or other public agency: by either a 
principal executive officer or ranking elected official. 

2. All repmis required by the permit and other information requested by the 
Department shall be signed by a person described above or by a duly authorized 
representative of that person. A person is considered a duly authorized 
representative only if: 

a. The authorization is made in writing by a person described above and 
submitted to the Depmiment; and 

b. The authorization specified either an individual or a position having 
responsibility for the overall operation of the regulated facility or activity, 
such as the position of plant manager, operator of a well or a well field, 
superintendent, position of equivalent responsibility, or an individual or 
position having overall responsibility for environmental matters for the 
company. (A duly authorized representative may thus be either a named 
individual or an individual occupying a named position.) 

3. Changes to authorization. If an authorization under Part IV.G.2 of this permit is 
no longer accurate because a different individual or position has responsibility 
for the overall operation of the facility, a new authorization satisfying the 
requirements of Part IV.G.2 of this permit must be submitted to the Department 
prior to or together with any reports, information, or applications to be signed by 
an authorized representative. 

4. Certification. Any person signing a document under this section shall make the 
following certification: 

"I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the infmmation 
submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete. 
I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and 
imprisonment for knowing violations." 

H. Penalties for Falsification ofRepmis 
The Montana Water Quality Act provides that any person who knowingly makes any 
false statement, representation, or certification in any record or other document 
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submitted or required to be maintained under this permit, including monitoring 
reports or reports of compliance or noncompliance shall, upon conviction be punished 
by a fine of not more that $25,000 per violation, or by imprisonment for not more 
than six months per violation, or by both. 

I. Availability of Reports 
Except for data determined to be confidential under 40 CFR Part 2, all reports 
prepared in accordance with the terms of this permit shall be available for public 
inspection at the offices of the Department. As required by the Clean Water Act, 
permit applications, permits and effluent data shall not be considered confidential. 

J. Oil and Hazardous Substance Liability 
Nothing in this permit shall be construed to preclude the institution of any legal action 
or relieve the permittee from any responsibilities, liabilities, or penalties to which the 
permittee is or may be subject under Section 311 of the Clean Water Act. 

K. Property or Water Rights 
The issuance of this permit does not convey any property or water rights of any sort, 
or any exclusive privileges, nor does it authorize any injury to private property or any 
invasion of personal rights, nor any infringement of federal, state or local laws or 
regulations. 

L. Severability 
The provisions of this permit are severable, and if any provision of this permit, or the 
application of any provision of this permit to any circumstance, is held invalid, the 
application of such provision to other circumstances, and the remainder of this permit, 
shall not be affected thereby. 

M. Transfers 
This permit may be automatically transferred to a new permittee if: 

1. The current permittee notifies the Department at least 30 days in advance of the 
proposed transfer date; 

2. The notice includes a written agreement between the existing and new 
permittees containing a specific date for transfer of permit responsibility, 
coverage, and liability between them; 

3. The Department does not notify the existing permittee and the proposed new 
permittee of an intent to revoke or modify and reissue the permit. If this notice 
is not received, the transfer is effective on the date specified in the agreement 
mentioned in Pmi IV .M.2 of this pennit; and 

4. Required annual and application fees have been paid. 



N. Fees 
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The permittee is required to submit payment of an annual fee as set forth in ARM 
17.30.201. If the permittee fails to pay the annual fee within 90 days after the due 
date for the payment, the Department may: 

1. Impose an additional fee assessment computed at the rate established under 
ARM 17.30.201; and, 

2. Suspend the processing of the application for a permit or authorization or, if the 
nonpayment involves an annual permit fee, suspend the permit, certificate or 
authorization for which the fee is required. The Department may lift suspension 
at any time up to one year after the suspension occurs if the holder has paid all 
outstanding fees, including all penalties, assessments and interest imposed under 
this sub-section. Suspensions are limited to one year, after which the permit will 
be terminated. 

0. Reopener Provisions 
This permit may be reopened and modified (following proper administrative 
procedures) to include the appropriate effluent limitations (and compliance schedule, 
if necessary), or other appropriate requirements if one or more of the following events 
occurs: 

1. Water Quality Standards: The water quality standards of the receiving water(s) 
to which the permittee discharges are modified in such a manner as to require 
different effluent limits than contained in this permit. 

2. Water Quality Standards are Exceeded: If it is found that water quality 
standards or trigger values in the receiving stream are exceeded either for 
parameters included in the petmit or others, the department may modify the 
effluent limits or water management plan. 

3. TMDL or Wasteload Allocation: TMDL requirements or a wasteload allocation 
is developed and approved by the Department and/or EPA for incorporation in 
this permit. 

4. Water Quality Management Plan: A revision to the current water quality 
management plan is approved and adopted which calls for different effluent 
limitations than contained in this permit. 

5. Toxic Pollutants: A toxic standard or prohibition is established under Section 
307(a) of the Clean Water Act for a toxic pollutant which is present in the 
discharge and such standard or prohibition is more stringent than any limitation 
for such pollutant in this permit. 

6. Toxicity Limitation: Change in the whole effluent protocol, or any other 
conditions related to the control of toxicants have taken place, or if one or more 
of the following events have occurred: 
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a. Toxicity was detected late in the life of the permit near or past the deadline 
for compliance. 

b. The TRE/TIE results indicated that compliance with the toxic limits will 
require an implementation schedule past the date for compliance and the 
permit issuing authority agrees with the conclusion. 

c. The TRE/TIE results indicated that the toxicant(s) represent pollutant(s) 
that may be controlled with specific numerical limits, and the permit issuing 
authority agrees that numerical controls are the most appropriate course of 
action. 

d. Following the implementation of numerical controls on toxicants, the 
permit issuing authority agreed that a modified whole effluent protocol is 
needed to compensate for those toxicants that are controlled numerically. 

e. The TRE/TIE revealed other unique conditions or characteristics which, in 
the opinion of the permit issuing authority, justify the incorporation of 
unanticipated special conditions in the permit. 
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1. "30-day (and monthly) average," other than for fecal coliform bacteria, means 
the arithmetic average of all samples collected during a consecutive 30-day period 
or calendar month, whichever is applicable. Geometric means shall be calculated 
for fecal coliform bacteria. The calendar month shall be used for purposes of 
reporting self-monitoring data on discharge monitoring report fotms. 

2. "7-day (and weekly) average," other than for fecal colifotm bacteria, means the 
arithmetic mean of all samples collected during a consecutive 7 -day period or 
calendar week, whichever is applicable. Geometric means shall be calculated for 
fecal coliform bacteria. The 7-day averages are applicable only to those effluent 
characteristics for which there are 7 -day average effluent limitations. The calendar 
week which begins on Sunday and ends on Saturday, shall be used for purposes of 
reporting self-monitoring data on discharge monitoring report forms. Weekly 
averages shall be calculated for all calendar weeks in the month that has at least four 
days. For example, if a calendar week overlaps two months, the weekly average is 
calculated only in the month that contains four or more days of that week. 

3. "Acute Toxicity" means when 50 percent or more mortality is observed for either 
species (See Part I.C of this permit.) at any effluent concentration. Mortality in 
the control must simultaneously be 20 percent or less for the effluent results to be 
considered valid. 

4. "Annual Average Load" means the arithmetic mean of all30-day or monthly 
average loads reported during the calendar year for a monitored parameter. 

5. "Arithmetic Mean" or "Arithmetic Average" for any set of related values means 
the summation of the individual values divided by the number of individual values. 

6. "BODs" means the five-day measure of pollutant parameter biochemical oxygen 
demand. 

7. "Bypass" means the intentional diversion of waste streams from any portion of a 
treatment facility. 

8. "CBODs" means the five-day measure of pollutant parameter carbonaceous 
biochemical oxygen demand. 

9. "Chronic Toxicity" means when the survival, growth, or reproduction, as 
applicable, for either test species, at the effluent dilution(s) designated in this 
permit (see Part I.C.), is significantly less (at the 95 percent confidence level) than 
that observed for the control specimens. 

10. "Composite Sample" means a sample composed oftwo or more discrete aliquots 
(samples). The aggregate sample will reflect the average quality of the water or 
wastewater in the compositing or sample period. Composite sample may be 
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composed of constant volume aliquots collected at regular intervals (simple 
composite) or flow proportioned. 

11. "Daily Maximum Limit" means the maximum allowable discharge of a 
pollutant during a calendar day. Expressed as units of mass, the daily discharge is 
cumulative mass discharged over the course of the day. Expressed as a 
concentration, it is the arithmetic average of all measurements taken that day. 

12. "Department" means the Montana Department of Environmental Quality (DEQ). 

13. "Director" means the Director of the United States Environmental Protection 
Agency's Water Management Division. 

14. "Discharge" means the injection, deposit, dumping, spilling, leaking, placing, or 
failing to remove any pollutant so that it or any constituent thereof may enter into 
state waters, including ground water. 

15. "EPA" means the United States Environmental Protection Agency. 

16. "Grab" sample, for monitoring requirements, means a single "dip and take" 
sample collected at a representative point in the discharge stream. 

17. "Instantaneous" measurement, for monitoring requirements, means a single 
reading, observation, or measurement. 

18. "Load Limits" are mass-based discharge limits expressed in units such as lb/day. 

19. "Minimum Level" (ML) of quantitation means the lowest level at which the 
entire analytical system gives a recognizable signal and acceptable calibration 
point for the analyte, as determined by the procedure set fmih at 40 CFR 136. In 
most cases the ML is equivalent to the Required Reporting Value (RRV) unless 
otherwise specified in the permit. (ARM 17.30.702(22)) 

20. "Mixing Zone" means a limited area of a surface water body or aquifer where 
initial dilution of a discharge takes place and where water quality changes may 
occur. Also recognized as an area where certain water quality standards may be 
exceeded. 

21. "N ondegradation" means the prevention of a significant change in water quality 
that lowers the quality of high-quality water for one or more parameters. Also, 
the prohibition of any increase in discharge that exceeds the limits established 
under or determined from a permit or approval issued by the Department prior to 
April29, 1993. 

22. "Regional Administrator" means the administrator of the EPA Region with 
Jurisdiction over federal water pollution control activities in the State of Montana. 
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23. "Severe Property Damage" means substantial physical damage to property, 
damage to the treatment facilities which causes them to become inoperable, or 
substantial and permanent loss of natural resources which can reasonably be 
expected to occur in the absence of a bypass. Severe property damage does not 
mean economic loss caused by delays in production. 

24. "Sewage Sludge" means any solid, semi-solid or liquid residue that contains 
materials removed from domestic sewage during treatment. Sewage sludge 
includes, but is not limited to, primary and secondary solids and sewage sludge 
products. 

25. "TIE" means a toxicity identification evaluation. 

26. "TRE" means a toxicity reduction evaluation. 

27. "TMDL" means the total maximum daily load limitation of a parameter, 
representing the estimated assimilative capacity for a water body before other 
designated uses are adversely affected. Mathematically, it is the sum ofwasteload 
allocations for point sources, load allocations for non-point and natural 
background sources, and a margin of safety. 

28. "TSS" means the parameter total suspended solids. 

29. "Upset" means an exceptional incident in which there is unintentional and 
temporary noncompliance with technology-based permit effluent limitations 
because of factors beyond the reasonable control of the permittee. An upset does 
not include noncompliance to the extent caused by operational error, improperly 
designed treatment facilities, inadequate treatment facilities, lack of preventive 
maintenance, or careless or improper operation. 
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Water Protection Bureau 

P.O. Box 200901, Helena, MT  59620-0901 
 
 

Permit Fact Sheet 
Montana Pollutant Discharge Elimination System (MPDES) 

 
 
Permittee:  RC Resources, Inc. 
 
Permit Number: MT0030287 
 
Receiving Waters:  Rock Creek 
 Unnamed Tributary to Miller Gulch 
 Unnamed Tributary to West Fork Rock Creek 
 
Facility Name:  Rock Creek Mine 
 
Facility Location: Township 27 North, Range 32 West, Sections 26, 27, 34, and 35; 

Township 26 North, Range 32 West, Sections 3, 10, 15, 22, 23, 27, 28, 
29, 32, and 33; Sanders County 

 
Facility Address:  7 Rock Creek Road 
   Noxon, MT  59853 
 
Facility Contact:  Doug Stiles, Vice President – Planning 
   Revett Mining Company  
   7 Rock Creek Road 
   Noxon, MT  59853 
 
Facility Type: Privately-Owned Treatment Works 
 
Major/Minor: Minor 
 
Number of Outfalls: Four – Integrated Storm Water, Outfalls 003, 004, 006, and 007  
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1 BACKGROUND 
This fact sheet identifies the principal facts and significant factual, legal, methodological, and policy 
issues considered in preparing a draft permit in accordance with Administrative Rules of Montana 
(ARM) 17.30.1371. A fact sheet is prepared for any draft permit that establishes new or amended 
effluent limitations or standards, schedules of compliance, variances, nonsignificance determinations 
under ARM 17.30.706, denial or granting of mixing zones under ARM 17.30.515, or other 
significant requirements. 
 
RC Resources, Inc. (hereinafter permittee) is the owner and operator of the Rock Creek Mine 
(hereinafter facility), a proposed underground copper and silver mine and a milling facility. 
 
For the purposes of this permit and fact sheet, references to the “discharger” or “permittee” in 
applicable federal and state laws, regulations, policy, plans, or implementation procedures are held 
to be equivalent to references to the permittee in the permit and fact sheet. 

1.1 Permit and Application Information 
The permittee currently is regulated by MPDES permit MT0030287.  This permit became effective 
on February 26, 2002, and expired on December 31, 2006.  The permit was modified on March 7, 
2007, to reflect a permittee name change from Sterling Mining Company to Revett Silver Company.   
 
The permittee submitted a renewal application to the Montana Department of Environmental Quality 
(DEQ) on January 19, 2006. The permittee responded to application deficiencies on May 23, 2006, 
January 31, 2007, and March 13, 2007. DEQ deemed the application complete on April 13, 2007.  
 
On March 24, 2006, discharge from Outfall 002 was declared void following the ruling of the 
Montana First Judicial District Court, Lewis and Clark County, Order on Plaintiffs’ Motion for 
Summary Judgment, Cause No. BDV-2002-70. In a further ruling on March 18, 2009, discharges 
from Outfalls 001 and 002 were declared void ab initio and were remanded back to DEQ following 
the District Court Order on Remand, Cause No. BDV 2002-70, in accordance with the December 4, 
2008, Supreme Court decision, DA 06-0774. This decision also effectively voided Outfall 005, an 
internal wastewater discharge ultimately discharging through Outfall 001. 
 
DEQ informed the permittee of these decisions on August 19, 2009. DEQ interpreted these decisions 
to indicate that discharges from Outfalls 001 and 002 were voided, and that any permit renewal 
including these outfalls would require further information from the permittee. DEQ sent a follow-up 
letter on February 8, 2013, informing the permittee that the permit renewal would not include those 
outfalls voided by the court decisions, and that the permit renewal would be processed using the 
current information on file. The permittee submitted an updated application on April 19, 2013, and 
responded to application deficiencies on March 12, 2014, and April 4, 2014. DEQ deemed the 
updated application complete on April 14, 2014. Pursuant to ARM 17.30.1313, the 2002-issued 
permit is considered administratively extended and remains effective, excepting Outfalls 001, 002, 
and 005, until a renewed permit is issued. 
 
The current renewal application clarifies that the proposed discharges from Outfalls 003 and 004 is 
non-comingled industrial storm water, without an increase in flow or pollutants. The application also 
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includes additional Outfalls 006 and 007 discharging industrial storm water; these outfalls were 
previously permitted post-1993 under the expired MPDES General Permit for Storm Water 
Discharges Associated with Mining and with Oil and Gas Facilities. Outfalls 006 and 007 are 
considered new sources for the purposes of this permit action. 

1.2 Description of Facility and Discharge Points 
A facility or activity is any point source, including land appurtenances thereto, that are subject to 
regulation under the MPDES program. For the purposes of this permit, an outfall designates the 
location at which the facility or activity is authorized to discharge pollutants to state waters. 

1.2.1 Description and Location of Facility 
The permittee has proposed to construct and operate an underground copper and silver mine located 
approximately 5 miles northeast of Noxon, Montana, on the southern flanks of the Cabinet 
Mountains in Sanders County.  The proposed project, known as the Rock Creek Mine, would consist 
of 583 acres of surface disturbance and includes an underground mine, four adits (evaluation, 
service, and ventilation), utility and transportation corridors, a froth flotation mill facility, a tailings 
impoundment, wastewater treatment facility, and support facilities. The previous mine plans 
comingled process wastewater with storm water; the most recent mine plan separated the storm 
water from the process wastewater.  Under this renewal, only the storm water discharges from the 
outfalls described below is permitted. The discharge of process wastewater or any water resulting 
from mine dewatering activities is prohibited at these outfalls. 
 
For the purposes of this permit, the facility is composed of three distinct areas: the tailings site, the 
mill site, and the adit evaluation site. Each area and its associated storm water outfalls are described 
below, as summarized from the permittee’s renewal application (Revett, 2014). Facility overview 
maps are presented in Appendix 1. 
 
Tailings Site (Outfall 003): Tailings from the mill and wastewater treatment sludge will be disposed 
of in the tailings storage facility. Tailings from the mill facility will be slurried to a dewatering plant 
via pipeline. The dewatering and paste plant will produce a tailing paste, approximately 80% solids 
by weight, which will be permanently disposed of in a 342-acre tailings storage facility. Excess 
water from the paste plant will be recycled and returned to the mill for reuse in the process water 
circuit. The tailings storage facility surface will be incrementally reclaimed by soil placement and 
revegetation. The maximum extent of the un-reclaimed tailings and any disturbance(s) exposed to 
precipitation at any time during the mine life is estimated at 150 to 220 acres (DEQ and USFS, 
2001). 
 
Precipitation falling on the surface of the tailings storage facility will generally either infiltrate or 
evaporate. Precipitation falling on the outer non-mine material or reclaimed slope of the tailing pile 
will be collected by drainage ditches surrounding the tailings facility and routed to sediment ponds 
surrounding the tailings storage facility. Following treatment at the sediment ponds (settling), the 
collected storm water will either infiltrate, evaporate, or will be discharged at Outfall 003. Water that 
infiltrates through the exposed tailings will be directed to a lined pond, either through an underdrain 
system or pump back wells. Any runoff from the surface of the tailings storage facility will also be 
directed to the lined pond. The lined pond is a separate and distinct system from the sediment ponds 
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that discharge through Outfall 003.  Water from the lined pond will be pumped back either to the 
paste plant for use in the process circuit or to the water treatment plant for treatment. The discharge 
of process wastewater or any water resulting from mine dewatering activities to state surface waters 
is not authorized at this outfall. A tailings site map is presented in Appendix 1. 
 
Mill Site (Outfall 004): Through the approximately 30-year life of the Rock Creek Mine, ore 
processing will occur at the mill site located near the confluence of Rock Creek and the West Fork of 
Rock Creek. Service adits from the mill site to the underground ore body will supply ore to the mill. 
The mill site of approximately 46 acres will include a number of buildings, including the mill, an 
office, shops, and storage buildings. Parking areas and an access road within the mill site will be 
graveled or paved with asphalt. Ore, concentrate, process chemicals and process fluids will be 
contained within buildings. Waste material from the mill is contained within a closed circuit and 
ultimately transported as slurry to the tailing disposal site. The service adit portals and associated 
water and material handling systems connecting the underground mine works with the mill site will 
be located at the upper end of the mill site. A 6.4-acre riparian habitat conservation area at the mill 
site will be protected from storm water runoff with a native rock/soil berm. 
 
Approximately 20 acres of the mill site will be buildings or paved areas; the remainder will be 
graveled surface or outsloping fill areas of native soil and rock. Fill slopes will be covered with 
salvaged topsoil and revegetated. Employees, equipment, and supplies will be transported to the mill 
site on a daily basis. Ore from underground will be transported by conveyor to an enclosed car or bin 
and then to the mill. Tailings and concentrate from the mill process circuit will leave the site via 
slurry pipelines. Mine water, ore and process materials will be in enclosed structures at all times and 
will not be exposed to storm water. Runoff from the buildings, paved areas, and graveled areas 
within the mill site will be collected and transported by a system of ditches to a lined retention pond. 
Seepage through the mill pad will be collected in an underdrain system and pumped back to the mill 
site retention pond or directly to the mill process circuit. Water received in the retention pond will 
also be directed to the mill process circuit for reuse. Runoff from reclaimed areas and the mill pad 
fill areas will be collected in a ditch at the toe of the slope and routed through a series of check dams 
to a collection pond where storm water will infiltrate, evaporate, or discharge through Outfall 004. 
The discharge of process wastewater or any water resulting from mine dewatering activities is not 
authorized at this outfall. A mill site map is presented in Appendix 1. 
 
Evaluation Adit (Outfalls 006 and 007): Evaluation adit activities include driving an adit 
approximately 6,700 feet and conducting associated underground mining activities. Approximately 
90,000 tons of barren rock and 88,000 tons of ore will be removed from the adit. The barren or 
development rock will form the base of the adit pad and ore will be stockpiled on top of the pad. The 
geochemical analysis of the barren rock indicates that it will not generate acid residuals and will be 
suitable for use in the construction of the adit pad.  Runoff from the adit pad during initial 
construction will be collected in ditches along the downhill perimeter and routed to a sediment basin 
located at the base of the adit where it will infiltrate or discharge through Outfall 006. During the 
evaluation adit operation phase, expected to last one and one half to two years, all storm water and 
mine water will be captured and used in adit development or piped to the water treatment facility at 
the support site. The discharge of treated wastewater or water from mine dewatering activities to 
surface waters is not authorized under this permit; treated wastewater discharge is permitted under 
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other DEQ permits (see Section 1.2.6 of this fact sheet) or subsequent permit actions. Following the 
completing of the evaluation adit, the fill slope of the adit pad will be reclaimed and most of the 
surface facilities removed. This site will ultimately include an office, shop, explosives storage, lined 
mine water collection pond, diesel storage tank, adit, ore stockpile, portal pad constructed from mine 
development rock, and soil stockpile. The adit will remain as a secondary escape route and as part of 
the ventilation system for the mine. Once full-scale mining begins, the ore stored on the adit pad will 
be removed and transported to the mill for processing. The remaining portion of the adit pad will 
then be reclaimed. Runoff from the soil stockpile will be collected in ditches along the downhill 
perimeter and routed to a sediment basin at the base of the pile where it will infiltrate, evaporate, or 
discharge through Outfall 007. The discharge of process wastewater or any water resulting from 
mine dewatering activities is prohibited at this outfall. An evaluation adit site map is present in 
Appendix 1. 
 
Water contributing to each outfall is storm water runoff from facility areas. Since the facility is 
proposed and not yet constructed, no discharge data exists for the actual average flows.  However, 
storm water discharges in Western Montana are generally intermittent. In most cases, storm water 
sediment basins and subsequent discharges are designed according to recurring storm event sizes. 
The 2001 Record of Decisions – Rock Creek Project (DEQ and USFS, 2001a) required the water 
quality mitigation that all storm water detention and retention ponds and all ponds and diversion 
ditches will be lined and sized to handle the 100-year, 24-hour precipitation event, with the 
exception of the mill drain containment pond which will be sized for the 10-year, 24-hour 
precipitation event. The 10-year, 24-hour precipitation event is the maximum 24-hour precipitation 
event with a probable recurrence interval of once in 10 years as established by the U.S. Department 
of Commerce, National Oceanic and Atmospheric Administration, National Weather Service, or 
equivalent regional or rainfall probability information. The 100-year, 24-hour precipitation event is 
the maximum 24-hour precipitation event with a probable recurrence interval of once in 100 years. 
These mitigations were applied to in the 2002-issued permit and will be included in this renewal. 
According to the National Oceanic and Atmospheric Administration Precipitation-Frequency Atlas 
of the Western United States: Volume I-Montana, the 10-year, 24-hour precipitation event for the 
Rock Creek Mine is 2.8 inches (NOAA Atlas 2, 1973). The sources of wastewater contributing to 
each outfall are presented in Table 1. 
 

Table 1. Sources of Wastewater Contributing to Each Outfall 
Outfall Description Average Flow Intermittent (Y/N) 

003 Tailings Site Storm Water Unknown Y 

004 Mill Site Storm Water Unknown Y 

006 Evaluation Adit Storm Water Unknown Y 

007 Evaluation Adit Storm Water Unknown Y 

1.2.2 Water Treatment or Controls 
Treatment consists of storm water controls, such as Best Management Practices (BMPs), 
summarized below in Table 2. 
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Table 2. Treatment Process by Outfall 
Outfall Source Treatment Process 

003 Storm water Velocity reduction, filtration, settling; reuse in process water circuit 
004 Storm water Velocity reduction, filtration, settling; reuse in process water circuit 
006 Storm Water Velocity reduction, filtration, settling; reuse in process water circuit 

007 Storm Water Velocity reduction, filtration, settling 

1.2.3 Discharge Points  
The permittee proposes to discharge from the point source outfalls described in Section 1.2.1 above 
to state waters at the locations identified in Table 3. These locations were identified in the 
permittee’s MPDES permit application. By definition, state waters means any body of water, 
irrigation system or drainage system, either surface or underground. Ponds, lagoons, or other waste 
impoundments used solely for treating, impounding, or transporting wastes are not state waters. 
Discharge to state waters is prohibited unless expressly authorized in the facility’s discharge permit. 
The beneficial use classifications and applicable water quality standards for the receiving water are 
defined in Section 2 of this permit fact sheet.  
 

Table 3. Discharge Location and Receiving Water 

Outfall Latitude Longitude Receiving Water Receiving Water 
Classification 

003 47° 58' 56" N 115° 44' 02" W Unnamed Tributary to Miller Gulch B-1 

004 48° 01' 29" N 115° 42' 15" W Rock Creek B-1 

006 48° 03' 45" N 115° 41' 55" W Unnamed Tributary to West Fork Rock Creek B-1 

007 48° 03' 48" N 115° 41' 59" W Unnamed Tributary to West Fork Rock Creek B-1 

1.2.4 Permit Fee Determination 
The Montana Water Quality Act (WQA) requires that permit fees be assessed that are sufficient to 
cover the cost of administering the permit program [75-5-516, Montana Code Annotated (MCA)]. 
Permit fees are based on the type of waste (sewage, process wastewater, storm water, noncontact 
cooling water, etc.) and the receiving water or stream segment. An application and annual fee for 
multiple outfalls is not required unless the discharges are to different receiving waters or result in 
multiple or variable effluent limits. Table 4 below identifies, individually or by group, the type of 
wastewater and receiving water by outfall for which effluent limits will be required. 
 

Table 4. Summary Outfall Categories for Fee Purposes 
Group Effluent Description Receiving Water Outfalls 

A Storm Water Unnamed Tributary to Miller Gulch (Ephemeral) 003 
B Storm Water Rock Creek (Perennial) 004 
C Storm Water Unnamed Tributary to West Fork Rock Creek (Ephemeral) 006 
D Storm Water Unnamed Tributary to West Fork Rock Creek (Ephemeral) 007 
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1.2.5 Effluent Characteristics  
ARM 17.30.1371 requires that the permit fact sheet provide a description of the significant effluent 
characteristics of the wastes to be discharged. This information must be provided in the permit 
application as required by ARM 17.30.1322 and the code of federal regulations (CFR) at 40 CFR 
122.21. This data must be collected over the previous 3-5 years and must reflect the current 
operation of the facility. For new discharges or if no discharge has occurred, the permittee must 
provide a reasonable estimate of the pollutant concentration and the method for estimation. 
 
In addition to the requirements of ARM 17.30.1371, these effluent characteristics provide a basis for 
the water quality based effluent limitations (WQBELs) developed in Section 2.2.8 of this permit fact 
sheet, and for new or increased sources, fulfills the requirements of ARM 17.30.706(3). Outfalls 
with substantially identical effluents may be combined for reporting purposes. In addition to 
chemical specific characteristics, existing dischargers may be required to submit whole effluent 
toxicity (WET) data, also summarized in Section 1.3. 
 
As part of the MPDES permit renewal application package, the permittee submitted DEQ Form 1 
and the U.S. Environmental Protection Agency (EPA) Form 2F for Storm Water Discharges 
Associated with Industrial Activity. This renewal did not indicate any parameters present in the 
effluent, and all Discharge Monitoring Reports (DMRs) have indicated “No Discharge” since this 
facility has not yet been constructed and no discharges to state waters have occured. Therefore, no 
numeric effluent data is available for summary.  The pollutants and parameters of concern (POC) 
identified during this permit renewal are discussed in subsequent sections.   
 
Compliance monitoring and effluent limitations contained in the current permit are summarized in 
Section 1.3 of this fact sheet. 

1.2.6 Other Information 
The facility currently holds an exploration license (#00663), issued by DEQ’s Environmental 
Management Bureau. The exploration license was updated in 2008 to reflect a modified Evaluation 
Adit Plan, which included the discharge of treated adit water to ground water via infiltration ponds. 
In addition, the facility has applied for a separate MPDES permit for the Rock Creek Road Project 
(permit number MT0031763) for the storm water discharges associated with road construction and 
improvements. Lastly, the facility also holds a Montana Air Quality Permit (#2414-03) issued by 
DEQ’s Air Resources Management Bureau. The MPDES permit renewal application does not 
identify any other permits. 

1.3 Compliance Summary 
Outfall 003  
The compliance monitoring requirements from the 2002-issued permit for the discharges from 
Outfall 003 are summarized below in Table 5. As discussed previously, there is no numeric effluent 
monitoring data for this facility since the facility has not been active. 
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Table 5. Summary of Existing Limitations and Monitoring Data – Outfall 003 

Parameter 
 Units 

Effluent Limitation Monitoring Data(1) 

Average 
Monthly Maximum Daily 

Highest Reported 
Average Monthly 

Discharge 

Highest Reported 
Daily Discharge 

Flow gpm -- -- -- -- 

Precipitation, Total 
Daily inches -- -- -- -- 

Total Suspended 
Solids (TSS) 

mg/L -- -- -- -- 
lb/d -- -- -- -- 

Ammonia, Total 
(as N) mg/L -- -- -- -- 
Nitrite + Nitrate 
(as N) mg/L -- -- -- -- 
Kjeldahl Nitrogen 
(as N) mg/L -- -- -- -- 
Phosphorus, Total 
(as P) mg/L -- -- -- -- 
Oil & Grease,  mg/L -- 10 -- -- 
Arsenic, Total 
Recoverable µg/L -- 1.1 -- -- 
Cadmium, Total 
Recoverable µg/L -- 10.2 -- -- 
Copper, Total 
Recoverable µg/L -- 51 -- -- 
Lead, Total 
Recoverable µg/L -- 11.4 -- -- 
Manganese, Total 
Recoverable µg/L -- 1,400 -- -- 
Mercury, Total 
Recoverable µg/L -- 0.012 -- -- 
Selenium, Total 
Recoverable µg/L -- 61 -- -- 
Silver, Total 
Recoverable µg/L -- -- -- -- 
Zinc, Total 
Recoverable µg/L -- 500 -- -- 
Footnotes: 
1. Permittee indicated “No Discharge” on DMRs for entire period of record. 
 
In addition to the effluent limitations above, the 2002-issued permit included the following 
requirements for Outfall 003: 

 
1. There shall be no discharge allowed from Outfall 003 unless the measured precipitation 

exceeded 2.8 inches, or equivalent amount of snowmelt runoff, in a 24-hour period, as 
recorded at the paste storage facility. 

 



Fact Sheet 
Rock Creek Mine 

Permit No.: MT0030287 
Page 11 of 76 

 

2. The facility shall be designed, constructed, and maintained to contain the maximum 
volume of wastewater from the active surface (110 acres) that would result from a 100-
year event during any 24-hour period, or the equivalent snowmelt, during a 24-hour 
period from all areas contributing runoff to the storm water detention pond. 

 
3. The permittee shall submit to the Department for review and approval, 180 days prior to 

construction, complete plans, specifications and schedule, for the paste storage facility 
storm water detention pond and structures collection and transporting wastewater to the 
detention pond. 

 
4. The permittee is required to construct and maintain the outfall structure for the detention 

ponds to prevent overland flow and excess erosion and to maintain structural control of 
Miller Gulch during discharge events.  Plans and specifications for erosion control 
structures and/or Best Management Practices (BMPs) would have to be submitted 
concurrently with plans and specifications for the pond design as required in item 3 
above. 

 
Outfall 004  
The compliance monitoring requirements from the 2002-issued permit for the discharges from 
Outfall 004 are summarized below in Table 6. As discussed previously, there is no numeric effluent 
monitoring data for this facility since the facility has not been active. 
 

Table 6. Summary of Existing Limitations and Monitoring Data – Outfall 004 

Parameter 
 Units 

Effluent Limitation Monitoring Data(1) 

Average 
Monthly 

Maximum 
Daily 

Highest Reported 
Average Monthly 

Discharge 

Highest Reported 
Daily Discharge 

Flow gpm -- -- -- -- 

Total Suspended 
Solids (TSS) 

mg/L 20 30 -- -- 
lb/d -- -- -- -- 

pH, maximum S.U. -- 9.0 -- -- 

pH, minimum S.U. -- 6.0 -- -- 
Ammonia, Total 
(as N) mg/L -- 0.5 -- -- 
Inorganic 
Nitrogen, Total (as 
N) 

mg/L 1.0 1.5 -- -- 

Kjedahl Nitrogen 
(as N) mg/L -- -- -- -- 
Phosphorous, 
Total (as P) mg/L -- -- -- -- 
Oil & Grease, 
Total Recoverable mg/L -- 10 -- -- 
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Table 6. Summary of Existing Limitations and Monitoring Data – Outfall 004 

Parameter 
 Units 

Effluent Limitation Monitoring Data(1) 

Average 
Monthly 

Maximum 
Daily 

Highest Reported 
Average Monthly 

Discharge 

Highest Reported 
Daily Discharge 

Arsenic, Total 
Recoverable µg/L 1.0 9.0 -- -- 
Cadmium, Total 
Recoverable µg/L 0.3 1.6 -- -- 
Copper, Total 
Recoverable µg/L 3.0 8.0 -- -- 
Lead, Total 
Recoverable µg/L 0.4 5.0 -- -- 
Manganese, Total 
Recoverable µg/L 25.0 50.0 -- -- 
Mercury, Total 
Recoverable µg/L 0.012 0.2 -- -- 
Selenium, Total 
Recoverable µg/L 0.5 8.0 -- -- 
Zinc, Total 
Recoverable µg/L -- 20 -- -- 
Footnotes: 
1. Permittee indicated “No Discharge” on DMRs for entire period of record. 
 
In addition to the effluent limitations above, the 2002-issued permit included the following 
requirements for Outfall 004: 

 
1. There shall be no discharge allowed from Outfall 004 except during the period April 1 to 

July 1 or when the measured precipitation at the mill site exceeded 2.8 inches in a 24-
hour period or equivalent snow melt. 

 
2. The facility shall be designed, constructed, and maintained to contain the maximum 

volume of wastewater that would be generated and stored in the detention pond during a 
24-hour period and the maximum volume of additional wastewater generated by 2.8 
inches of precipitation during a 24-hour period from all areas contributing runoff to the 
storm water detention pond. 

 
3. At least 180 days prior to construction, the permittee shall submit for Department review 

and approval complete plans, specifications, and schedule for the paste storage facility 
storm water detention pond and structures collection and transporting wastewater to the 
detention pond. 

 
4. Infiltration to ground water must be minimized. 
 
5. The permittee shall submit a Storm Water Management Plan for the mill facility for 

Department review and approval 90 days prior to construction of the mill detention pond.   
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6. The permittee shall install a continuous stream flow monitoring device in Rock Creek in 
the vicinity of the discharge to develop a stage-discharge relationship for the receiving 
water.   

 
Outfalls 006 and 007  
These outfalls were previously permitted under the expired MPDES General Permit for Storm Water 
Discharges Associated with Mining and Oil and Gas Activities, authorization number MTR300247. 
This general permit expired on December 31, 2012, and the permittee elected to seek coverage for 
these outfalls under this individual MPDES permit. Since the operation of this facility has not 
commenced, no compliance data is available for these outfalls. 
 
Whole Effluent Toxicity (WET) – Outfalls 003 and 004 
Discharges from Outfall 003 were required by the 2002-issued permit to meet the acute toxicity 
limitation of 1.0 TUA 
 
No toxicity limitations were applied at Outfall 004. The WET limitations under this permit renewal 
are evaluated in Section 2.2. 

1.3.1 Compliance History 
Data submitted to or collected by DEQ does not indicate any incidences of non-compliance with 
existing effluent limitations or other existing permit requirements.  

1.3.2 Inspection Results 
DEQ conducted a compliance inspection on August 13, 2010. Based on information obtained during 
this inspection, DEQ did not observe any permit violations in the areas evaluated. DEQ documented 
that no mining activity was underway at this location and there is no indication of disturbance other 
than an existing core storage building and associated outbuildings. 
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2 RATIONALE FOR EFFLUENT LIMITATIONS  
 
The WQA requires that DEQ clearly specify in the permit any limitations imposed on the volume, 
strength, and other significant characteristics of the waste to be discharged. The control of pollutants 
discharged is established through effluent limitations and other requirements in the permit. The two 
principal bases for effluent limitations are technology-based effluent limitations (TBELs) that 
specify the minimum level of treatment or control for conventional, non-conventional, and toxic 
pollutants, and water quality-based effluent limitations (WQBELs) that attain and maintain 
applicable numeric and narrative water quality standards.  

2.1 Technology-Based Effluent Limitations (TBELs) 
The Clean Water Act (CWA) Section 402(a)(1) (33 U.S.C. 1342(a)(1)) and the federal regulations at 
40 CFR 125.3(a) require that permits issued under Section 402, including those issued by state 
programs, contain TBELs that implement the technology-based treatment requirements specified in 
the CWA. These technology-based requirements may be national technology standards for existing 
sources or new sources established by the United States Environmental Protection Agency (EPA) 
pursuant to Section 304 of the CWA, or, in some cases, standards established by the permit writer on 
a case-by-case basis. 

2.1.1 Scope and Authority 
EPA promulgates effluent guidelines under the authority of Sections 301, 304, 306, 307, 308, 402, 
and 501 of the CWA (33 U.S.C. 1311, 1314, 1316, 1318, 1342, and 1361).  The Board of 
Environmental Review (Board) pursuant to 75-5-304(1), MCA, has adopted effluent limitations and 
standards and new source performance standards in Title 17, Chapter 30, Subchapter 12 based on the 
applicable federal regulation.  EPA has promulgated national technology-based standards of 
performance for both existing and new sources at 40 CFR Subchapter N for dischargers other than 
POTWs.  
 
Effluent guidelines establish the following standards for direct discharges from facilities other than 
POTWs: 
 
 Best practicable treatment control technology (BPT) represents the average of the best 

performance by plants within an industrial category or subcategory.  BPT standards apply to 
toxic, conventional, and non-conventional pollutants discharged by an existing discharge or new 
discharge that is not a new source. 

 Best available technology economically achievable (BAT) represents the best existing 
performance of treatment technologies that are economically achievable within an industrial 
point source category.  BAT standards apply to toxic and non-conventional pollutants discharged 
by an existing discharge or new discharge that is not a new source. 

 Best conventional pollutant control technology (BCT) represents the control of conventional 
pollutants including BOD, TSS, fecal coliform, pH, and oil and grease in an existing discharge or 
new discharge that is not a new source. The BCT standard is established after considering the 
“cost reasonableness” of the relationship between the cost of attaining a reduction in effluent 
discharge and the benefits that would result, and also the cost effectiveness of additional 
industrial treatment beyond BPT. 
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 New source performance standards (NSPS) represent the best available demonstrated control 
technology standards. The intent of NSPS guidelines is to set limitations that represent state-of-
the-art treatment technology for new sources. A source is a new source if it meets the definition 
of new source in ARM 17.30.1304 and 1340(1) and a new source performance standard is 
independently applicable to it. If there is no such independently applicable standard, the source is 
a new discharger [ARM 17.30.1340(2)]. A source is an existing source if it is not a new source 
or a new discharger. For purposes of applying effluent guidelines, the existing sources standards 
(BPT, BAT, and BCT) apply to existing sources and new dischargers. NSPS apply to new 
sources. 

 
Pursuant to Section 402(a)(2) of the CWA (33 U.S.C. 1342(a)(2)), where EPA has not established 
effluent guidelines that are applicable to a particular class or category of industrial discharger or to a 
specific discharge, the permit writer establishes applicable technology-based treatment requirements 
on a case-by-case basis using best professional judgment (BPJ).  Regulations for establishing these 
case-by-case requirements using BPJ are given in 40 CFR 125.3 and ARM 17.30.1203.   
 
Finally, ARM 17.30.1345(1) requires that permit limitations, standards, and prohibitions must be 
established for each outfall or discharge point of the permitted facility, except that best management 
practices may be imposed under 40 CFR 122.44(k) to control or abate pollutions, including: 
 
 As authorized under Section 304(e) of the CWA for the control of toxic pollutants or hazardous 

wastes; 
 As authorized under Section 402(p) of the CWA for the control of storm water dischargers; 
 When numeric effluent limitation are infeasible; or 
 When the practices are reasonably necessary to achieve effluent limitation or standards or to 

carry out the purposes and intent of the CWA.  
 
Compliance with any applicable TBELs must be measured prior to dilution with the receiving water.     

2.1.2 Applicable Technology Standards 
The technology standards applicable to the facility are described below. 
 
EFFLUENT LIMITATION GUIDELINES 
EPA has promulgated effluent limitation guidelines (ELGs) in 40 CFR Part 440, Subpart J for 
facilities in the Ore Mining and Dressing Point Source Category and the Copper, Lead, Zinc, Gold, 
Silver, and Molybdenum Ores Subcategory.  These ELGs are found at 40 CFR 440.100 through 
440.105.  These guidelines address mines that produce copper, lead, zinc, gold, silver, or 
molybdenum bearing ores, or any combination of these ores from open-pit or underground 
operations other than placer deposits.  In addition, the General Provisions and Definitions in 40 CFR 
440 Subpart L, found at 40 CFR 440.130 through 132, are also applicable to the facility and are 
incorporated by reference into this fact sheet.  
 
The new source date for the ELGs in the Ore Mining and Dressing Point Source Category is 
December 3, 1982.  For the purposes of determining the applicable ELGs only and based on the 
information in the permit application, DEQ has determined that discharges from Outfalls 003, 004, 
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006, and 007 began after the new source date, meeting the ELG definition of a new source.  
Accordingly, NSPS are the applicable level of control required for process wastewater.  The numeric 
ELGs in 40 CFR 440.104 are summarized in Table 7.  
 

Table 7. 40 CFR 440.104(a) – Mine Drainage 

Parameter Performance 
Standard Units 30-day Average 

Limitation 
Daily Maximum 

Limitation 
Total Suspended Solids (TSS)  NSPS mg/L 20 30 
Copper  NSPS mg/L 0.15 0.30 
Zinc NSPS mg/L 0.75 1.5 
Lead NSPS mg/L 0.3 0.6 
Mercury NSPS mg/L 0.001 0.002 
Cadmium NSPS mg/L 0.05 0.10 
pH NSPS s.u. Between 6.0 and 9.0 at all times 
 
The effluent guidelines found at 40 CFR 40.104(b)(1) state that there shall be no discharge of 
process wastewater to navigable waters from mills that use the froth-flotation process alone, or in 
conjunction with other processes, for the beneficiation of copper, lead, zinc, gold, silver, or 
molybdenum ores or any combination of these ores. 
 
The effluent guidelines found at 40 CFR 440.104(b)(2)(i) state that in the event that the annual 
precipitation falling on the treatment facility and the drainage area contributing surface runoff to the 
treatment facility exceeds the annual evaporation, a volume of water equal to the difference between 
annual precipitation falling on the treatment facility and the drainage area contributing surface runoff 
to the treatment facility and annual evaporation may be discharged subject to the limitations 
summarized in Table 7 above.  
 
The effluent guidelines found at 40 CFR 440.104(b)(2)(ii) state that in the event there is a buildup of 
contaminants in the recycle water which significantly interferes with the ore recovery process and 
this interference cannot be eliminated through appropriate treatment of the recycle water, the 
permitting authority may allow a discharge of process wastewater in an amount necessary to correct 
the interference problem after installation of appropriate treatment. This discharge shall be subject to 
the limitations summarized in Table 7 above. The facility shall have the burden of demonstrating to 
the permitting authority that the discharge is necessary to eliminate interference in the ore recovery 
process and that the interference could not be eliminated through appropriate treatment of the recycle 
water.  
The effluent guidelines found at 40 CFR 440.104(c)(1-2) are not applied to the facility since the 
facility does not use or propose to use dump, heap, in-situ leach, or vat-leach processes to extract 
copper from ores or ore waste materials. 
 
The effluent guidelines found at 40 CFR 440.104(d)(1-2) are not applied to the facility since the 
facility does not use or propose to use the cyanidation process to extract gold or silver. 
 
Applicable Effluent Limitation Guidelines, all Outfalls 
The 2002-issued permit included limitations that discharges from Outfalls 003 and 004 were only 
authorized during precipitation events exceeding the 10-year, 24-hour precipitation event. Under this 
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renewal, this permit condition will be continued for Outfalls 003 and 004 and established for 
Outfalls 006 and 007. The permittee has indicated in the renewal application that the facility has 
been designed such that storm water will not come in contact with mine drainage or waste rock. In 
this situation, as outlined in EPA’s 2015 Multi-Sector General Permit for Storm Water Discharges 
Associated with Industrial Activity, storm water discharges would not be subject to the effluent 
guidelines in 40 CFR 440.104. Therefore, per the provisions in 40 CFR 440.131(b) and the based on 
the facility’s updated design, the discharges at Outfalls 003, 004, 006, and 007 are not subject to the 
NSPS ELGs in 40 CFR 440.104.  Any changes to the facility design or any conditions that arise that 
result in storm water coming into contact with mine drainage will require the application of the 
numeric NSPS TBELs to that discharge. 
 
Finally, given the proposed nature of discharges at Outfalls 003, 004, 006, and 007, and the nature of 
storm water-driven discharge events, DEQ is establishing the use of Best Management Practices 
(BMPs) for the control of pollutants at these outfalls (40 CFR 122.44(k); ARM 17.30.1345); see 
Section 4.2 of this fact sheet.  BMPs are defined as a permit condition and are used in conjunction 
with numeric effluent limits to prevent or control the discharge of pollutants to state waters. 
 
Applicable Effluent Limitation Guidelines, Outfall 003 
The application of the NSPS TBELs for the storm water from the Tailings Site that potentially 
discharges at Outfall 003 is not appropriate since the storm water will not come into contact with 
process wastewater or production materials; see Section 2.1.3 below for a further discussion related 
to the applicability of TBELs for TSS. 
 
Applicable Effluent Limitation Guidelines, Outfall 004 
The application of the NSPS TBELs for the storm water from the Mill Site that potentially 
discharges at Outfall 004 is not appropriate since the storm water will not come into contact with 
process wastewater or production materials.  The Development Rock Stockpile location identified on 
the map for the Mill Site (see Appendix 1, Figure 1.C) is the stockpile location for rock generated 
while driving the adit to the ore body.  The geochemical analysis of this rock indicates that it will not 
generate acid residuals and will be suitable for use in the construction of the Mill Site pad, the 
construction of the starter berm of the tailings impoundment, and for filling low spots.  See Section 
2.1.3 below for a further discussion related to the applicability of TBELs for TSS. 
 
Applicable Effluent Limitation Guidelines, Outfall 006 
The permittee has indicated that ore will be stockpiled at the Evaluation Adit Site.  Once the 
permittee stockpiles ore on the adit pad, any discharges at Outfall 006 will then be subject to the 
NSPS TBELs.  Until ore is stockpiled at the adit, the application of the NSPS TBELs for the storm 
water from the Evaluation Adit Site that potentially discharges at Outfall 006 is not appropriate since 
the storm water will not come into contact with process wastewater or production materials; see 
Section 2.1.3 below for a further discussion related to the applicability of TBELs for TSS. 
 
Applicable Effluent Limitation Guidelines, Outfall 007 
The application of the NSPS TBELs for the storm water from the Evaluation Adit Site that 
potentially discharges at Outfall 007 is not appropriate since the storm water at the soil stockpile 
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location will not come into contact with process wastewater or production materials; see Section 
2.1.3 below for a further discussion related to the applicability of TBELs for TSS. 

2.1.3 Case-by-Case Requirement – Outfalls 003, 004, 006, and 007  
This permit renewal includes a maximum daily effluent limitation for TSS of 30 mg/L established on 
a case-by-case basis using Best Professional Judgment (BPJ) since TSS is the main pollutant of 
concern for storm water discharges. While 40 CFR Part 440 provides an exception for the TBELs for 
this parameter based on discharges restricted to periods during a 10-year, 24-hour precipitation 
event, a TSS maximum daily limit will be applied for all discharge events. 

2.1.4 TBEL Calculations 
State and federal regulations include specific requirements for how TBELs for industrial facilities 
are calculated using the appropriate standards: 
 
 ARM 17.30.1345(2) requires that any permit limitations, standards, or other prohibitions which 

are based on units of production (or other measure of operation) be based on a reasonable 
measure of actual production of the facility and not on the designed production capacity. The 
permit may include a condition establishing alternative permit limitation, standards, or 
prohibitions based upon anticipated increased or decreased production levels, however, these 
alternate limits may not exceed maximum production capacity.  In calculating alternative permit 
limitation, the permit must satisfy the requirement of ARM 17.30.1345(4). 

 All permit effluent limitations, standards or prohibitions for a metal must be expressed as total 
recoverable metal as defined in 40 CFR 136 unless: the applicable effluent standard or limitation 
has been expressed in another form; in establishing permit limits on a case-by-case basis under 
40 CFR 125.3 (ARM 17.30.1203); or the approved method for the metal only measures the 
dissolved form (e.g. hexavalent chromium) (ARM 17.30.1345(5)). 

 For continuous discharges, all permit effluent limitations, standards, and prohibitions must, 
unless impracticable, be stated as maximum daily and average monthly discharge limitations for 
all dischargers other than POTWs (ARM 17.30.1345(6)). 

 Dischargers that are not continuous must be particularly described and limited, considering, as 
appropriate, frequency, total mass, maximum rate of discharge of pollutants during the discharge, 
and prohibition or limitations of specified pollutants by mass, concentration, or other appropriate 
measure (ARM 17.30.1345(7)). 

 All pollutants limited in permits must have limitations, standards, or prohibitions expressed in 
terms of mass except for: pH, temperature, radiation, or other pollutants that cannot be 
appropriately expressed by mass; when applicable standards and limitations are expressed in 
terms of other units of measurement; or if in establishing limitations on a case-by-case basis, 
limitations expressed in terms of mass are infeasible because the mass of the pollutant discharged 
cannot be related to a measure of operation (ARM 17.30.1345(8)). 

 
PRODUCTION DATA FOR APPLICATION OF EFFLUENT GUIDELINES 
The effluent limitation guidelines applicable to the facility are not expressed in terms of mass or 
other production-based limitations. The effluent limitations will therefore be expressed in terms of 
concentration as given in 40 CFR 440 Subpart J. 
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2.1.5 Final TBELs 
This section summarizes the TBELs applicable to the facility. 
 
NUMERIC TBELS 
Table 8 summarizes the numeric TBELs for the facility applicable to discharges from Outfalls 003, 
004, 006, and 007. 
 

Table 8. TBELs – Outfalls 003, 004, 006, and 007 
Parameter Units Average Monthly 

Limitation 
Maximum Daily 

Limitation 
Total Suspended Solids mg/L -- 30 

 
NUMERIC TBELS ONCE ORE IS STOCKPILED AT EVALUATION ADIT, OUTFALL 006 
Beginning once ore is stockpiled at the Evaluation Adit Site and lasting until all ore stockpiled is 
removed, the numeric TBELs for the facility applicable to discharge at Outfall 006 is summarized 
below in Table 9. 
 

Table 9. TBELs – Outfall 006 

Parameter Units Average Monthly 
Limitation 

Maximum Daily 
Limitation 

Total Suspended Solids (TSS)  mg/L 20 30 
Copper  mg/L 0.15 0.30 
Zinc mg/L 0.75 1.5 
Lead mg/L 0.3 0.6 
Mercury mg/L 0.001 0.002 
Cadmium mg/L 0.05 0.10 
pH s.u. Between 6.0 and 9.0 at all times 
 
NARRATIVE TBELS 
The discharge of any process wastewater or any water resulting from mine dewatering activities is 
prohibited unless specifically authorized above. 

2.2 Water Quality-based Effluent Limitations (WQBELs) 
Section 301(b) of the CWA and 40 CFR 122.44(d), incorporated into ARM 17.30.1344(2)(b) by 
reference, requires that permits include limitations more stringent than applicable federal 
technology-based requirements where necessary to achieve applicable water quality standards. The 
degree of waste treatment required to restore and maintain the quality of state water shall be based 
on the surface water quality standards, and: 1) the state’s policy of nondegradation of existing water 
quality in 75-5-303, MCA; 2) present and anticipated (designated) uses of the receiving water; 3) the 
quality and nature of flow of the receiving water; 4) the quantity and quality of sewage, industrial, or 
other wastes to be treated; and, 5) the presence or absence of other sources of pollution in the 
watershed.  

2.2.1 Scope and Authority 
The WQA at 75-5-401(2), MCA states that a permit may only be issued if DEQ finds that the 
issuance or continuance of the permit will not result in pollution of any state waters. Montana water 
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quality standards require that no wastes may be discharged such that the waste either alone or in 
combination with other wastes will violate or can reasonably be expected to violate any standard. 
MPDES permits shall include limits on all pollutants which will cause, or have a reasonable 
potential to cause, an excursion of any water quality standard, including narrative standards. 
 
The WQA, Title 75, Part 3 requires the Board to establish the classification of all state waters in 
accordance with their present and future most beneficial uses; to formulate and adopt standards of 
water quality, giving consideration to the economics of waste treatment and prevention; adopt rules 
implementing the state’s nondegradation policy; and adopt rules governing mixing zones. The 
Montana Surface Water Quality Standards and Procedures are found in ARM 17.30.601-670, which 
also includes, by reference, Circular DEQ-7-Montana Numeric Water Quality Standards. Montana’s 
regulations on Non-Degradation of Water Quality are in ARM 17.30.701-718 and regulations on 
Mixing Zones in Surface and Ground Water are in ARM 17.30.501-518. 
 
ARM 17.30.603 states that the standards in this subchapter are adopted to establish the maximum 
allowable change in surface water quality and to establish a basis for limiting the discharge of 
pollutants. ARM 17.30.620 states that the specific water quality standards along with the general 
provisions of ARM 17.30.635 - 637, 17.30.645, and 17.30.646 protect the beneficial uses set for the 
in the water-use classifications. 

2.2.2 Applicable Water Quality Standards  
WQBELs are evaluated for all parameters of concern based on the water quality standards that are 
applicable to the receiving water at the point of discharge. The water use classification and water 
quality standards that apply to the receiving waterbody for each regulated outfall are summarized 
below.     
 
Water Use Classification and Standards – Outfall 003 
Outfall 003 discharges directly into an Unnamed Tributary to Miller Gulch. Miller Gulch is located 
within the Lower Clark Fork River watershed in U.S. Geological Survey (USGS) Hydrological Unit 
Code (HUC) 17010213. The designated water-use classification for the drainage is summarized 
below in Table 10. 
 

Table 10. Water-Use Classification Miller Gulch 
Classification Beneficial Uses 

B-1 

Drinking, culinary and food processing purposes after conventional treatment 
Bathing, swimming, and recreation 
Growth and propagation of salmonid fishes and associated aquatic life, waterfowl, and furbearers 
Agricultural and industrial water supply 

 
The general provisions of ARM 17.30.637(1) apply to all categories of state surface water. These 
provisions require that state waters must be free from substances which will: (a) settle to form 
objectionable sludge deposits or emulsions beneath the surface of the water or upon adjoining 
shorelines; (b) create floating debris, scum, a visible oil film (or be present in concentrations at or in 
excess of 10 milligrams per liter) or globules of grease or other floating materials; (c) produce odors, 
colors or other conditions as to which create a nuisance or render undesirable tastes to fish flesh or 



Fact Sheet 
Rock Creek Mine 

Permit No.: MT0030287 
Page 21 of 76 

 

make fish inedible; (d) create concentrations or combinations of materials which are toxic or harmful 
to human, animal, plant or aquatic life; and (e) create conditions which produce undesirable aquatic 
life. 
 
In addition to these general provisions, DEQ has determined that the following additional provisions 
of ARM 17.30.637 are applicable to the receiving water: 
  
At the point of discharge the receiving water is considered ephemeral and, therefore, in accordance 
with ARM 17.30.637(6) the specific water quality standards identified in ARM 17.30.620-629 do 
not apply to the receiving water. The nearest downstream perennial/intermittent water body is the 
Clark Fork River.  Due to the short-term and/or periodic nature and duration of the discharge, the 
specific water quality standards of ARM 17.30.623 are not applicable to the discharge. 
 
Water Use Classification and Standards – Outfall 004 
Outfall 004 discharges directly into Rock Creek which is located within the Lower Clark Fork River 
watershed which is located in USGS Hydrological Unit Code (HUC) 17010213 and Montana stream 
assessment MT76N003_190. The designated water-use classification for the drainage is summarized 
in Table 11. 
 

Table 11. Water-Use Classification Rock Creek 
Classification Beneficial Uses 

B-1 

Drinking, culinary and food processing purposes after conventional treatment 
Bathing, swimming, and recreation 
Growth and propagation of salmonid fishes and associated aquatic life, waterfowl, and furbearers 
Agricultural and industrial water supply 

 
The general provisions of ARM 17.30.637(1) apply to all categories of state surface water. These 
provisions require that state waters must be free from substances which will: (a) settle to form 
objectionable sludge deposits or emulsions beneath the surface of the water or upon adjoining 
shorelines; (b) create floating debris, scum, a visible oil film (or be present in concentrations at or in 
excess of 10 milligrams per liter) or globules of grease or other floating materials; (c) produce odors, 
colors or other conditions as to which create a nuisance or render undesirable tastes to fish flesh or 
make fish inedible; (d) create concentrations or combinations of materials which are toxic or harmful 
to human, animal, plant or aquatic life; and (e) create conditions which produce undesirable aquatic 
life. 
 
In addition to these general provisions, DEQ has determined that the following additional provisions 
of ARM 17.30.637 are applicable to the receiving water: 
  
At the point of discharge the receiving water is considered perennial and; therefore, the specific 
water quality standards identified in ARM 17.30.623 are applicable to the receiving water for this 
outfall.  
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Water Use Classification and Standards – Outfall 006 and 007 
Outfalls 006 and 007 discharge directly into an Unnamed Tributary of West Fork Rock Creek 
located within the Lower Clark Fork River watershed in USGS Hydrological Unit Code (HUC) 
17010213. The designated water-use classification for the drainage is summarized in Table 12. 
 

Table 12. Water-Use Classification Unnamed Tributary of West Fork Rock Creek 
Classification Beneficial Uses 

B-1 

Drinking, culinary and food processing purposes after conventional treatment 
Bathing, swimming, and recreation 
Growth and propagation of salmonid fishes and associated aquatic life, waterfowl, and furbearers 
Agricultural and industrial water supply 

 
The general provisions of ARM 17.30.637(1) apply to all categories of state surface water. These 
provisions require that state waters must be free from substances which will: (a) settle to form 
objectionable sludge deposits or emulsions beneath the surface of the water or upon adjoining 
shorelines; (b) create floating debris, scum, a visible oil film (or be present in concentrations at or in 
excess of 10 milligrams per liter) or globules of grease or other floating materials; (c) produce odors, 
colors or other conditions as to which create a nuisance or render undesirable tastes to fish flesh or 
make fish inedible; (d) create concentrations or combinations of materials which are toxic or harmful 
to human, animal, plant or aquatic life; and (e) create conditions which produce undesirable aquatic 
life. 
 
In addition to these general provisions, DEQ has determined that the following additional provisions 
of ARM 17.30.637 are applicable to the receiving water: 
   
At the point of discharge the receiving water is considered ephemeral and, therefore, in accordance 
with ARM 17.30.637(6) the specific water quality standards identified in ARM 17.30.620-629 do 
not apply to the receiving water. The nearest downstream perennial/intermittent water body is the 
West Fork Rock Creek.  Due to the short-term and/or periodic nature and duration of the discharge, 
the specific water quality standards of ARM 17.30.623 are not applicable to the discharge. 
 
Water Quality Standards, Outfalls 003, 004, 006, and 007 
The numeric water quality standards applicable to the discharges from Outfalls 003, 004, 006, and 
007 are summarized in Appendix 2.  The applicable water quality standards are based on design 
conditions discussed in Section 2.2.7 of this fact sheet. The magnitude of some numeric water 
quality standards are dependent on characteristics of the receiving water (such as hardness, pH, and 
temperature) and are summarized below in Table 13; additional receiving water characteristics are 
found in Appendix 3. 
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2.2.3 Impaired Waters 
The WQA at 75-5-702, MCA, requires that DEQ monitor state waters and assess the quality of those 
waters to identify surface waterbodies or segments of waterbodies whose designated uses are 
threatened or impaired. Section 75-5-703, MCA requires that the department complete a total 
maximum daily load (TMDL) for those waterbodies that are identified as threatened or impaired. 
These requirements satisfy sections 303(d) and 305(b) of the federal CWA.  
 
Upon approval of the TMDL, the wasteload allocation (WLA) developed for a point source must be 
incorporated into the facility’s discharge permit. A WLA is defined as the portion of the receiving 
water’s loading capacity that is allocated to one of its existing or future point sources.  Pending 
completion of a TMDL on a listed waterbody, a point source discharge may continue or commence 
provided that: 1) the discharge is in conformance with the state’s nondegradation policy and rules; 2) 
the discharge will not cause a decline in water quality for any parameter by which the water body is 
impaired; and, 3) minimum treatment requirements are met.  
 
2014 303(d) List 
Rock Creek has been listed as an impaired waterbody on Montana’s 2014 CWA 303(d) list. Rock 
Creek has been identified as partially supporting aquatic life due to silviculture activities, but a 
TMDL is not required because no pollutant-related use impairment has been identified. 
 
Approved TMDL  
The Lower Clark Fork Tributaries Sediment TMDLs and Framework for Water Quality Restoration 
was completed in December 2010. This TMDL document reviewed data for Rock Creek and 
determined that although impairments for aquatic life/cold water fishery were present, the 
impairment cause was alteration in stream-side or littoral vegetative cover. Since this is not a 
pollutant, a TMDL for Rock Creek is not required.  
 
In addition, the state of Idaho completed the Lower Clark Fork River Subbasin Assessment and Total 
Maximum Daily Loads (Idaho TMDL) in June 2007 which designated the Clark Fork at the Montana 
and Idaho state border as a Special Resource Water. As a Special Resource Water, no measurable 
increase in the existing levels of pollutants from point sources is allowed. The Idaho TMDL lists 
cadmium, copper, zinc, and total dissolved gas as pollutants of concern for which TMDLs were 
developed. While metals are constituents possibly present in storm water discharges from metal 
mining facilities, total dissolved gas impairment is generally not caused by storm water and is related 

Table 13.  Basis for Certain Numeric Water Quality Standards 

Dependent Parameter Measured Upstream Parameter Statistic 

Metals – Cadmium, Copper, Chromium (III), Lead, Nickel, 
Silver, and Zinc Total Hardness (mg/L as CaCO3) 25th percentile 

Ammonia – Acute pH 75th percentile 

Ammonia – Chronic 
pH 75th percentile 

Temperature 75th percentile 
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to dam operations on the Clark Fork River. The entire flow-based load capacities for cadmium, 
copper, and zinc are allotted as total load allocations at the Montana and Idaho state border. No 
Waste Load Allocation (WLA) was given to Rock Creek Mine specifically, but it is the 
responsibility of the state of Montana to meet the load capacity and Idaho water quality numeric and 
Special Resource Waters standards at the border. The state of Montana is committed to bringing 
metals levels in the Clark Fork into compliance with Montana Water Quality Standards, which, 
when achieved, should ensure that Idaho’s water quality standards will be met at the state line 
(Idaho, 2007).  Montana’s metals water quality standards are based on total recoverable.  Any metals 
limits established in this permit and based on Montana’s water quality standards will most likely be 
more protective than a limit based on Idaho’s water quality standards discussed in this TMDL since 
Idaho’s metals water quality standards are based on the dissolved fraction only.  
 
As described below, this permit includes maximum daily and average monthly end-of-pipe limits 
based on Montana water quality standards for cadmium, copper, and zinc. Discharges of storm water 
below these limits, and only during periods following 10-year, 24-hour precipitation events, will 
likely not result in a measurable increase in metals concentrations at the state line. Therefore, the 
limitations and conditions in this permit ensure compliance with the provisions of the Idaho TMDL 
and Special Resource Waters designation. 

2.2.4 Pollutants and Parameters of Concern 
WQBELs are only assessed for those parameters or pollutants of concern (POC) based on the 
effluent characteristics and the water quality objectives for the affected receiving water(s).  Within 
this permit renewal, some of the POCs identified in the 2002-issued permit are no longer applicable; 
see the discussion below.  All POCs identified by DEQ for purposes of assessing WQBELs within 
this permit issuance are presented in Table 14 below.   
 
Parameters of Concern Where a TMDL is Either Complete or Needed 
Included in this list is any pollutant that has an assigned wasteload allocation as part of a TMDL. 
Effluent limitations for these pollutants are established regardless of whether or not there is 
reasonable potential for the pollutants to be present in the discharge at levels that would cause or 
contribute to a violation of water quality standards. 
 
Parameters of Concern based on 2002-issued Permit  
Based on the previous facility design and lacking effluent data, the 2002-issued permit established 
WQBELs identified, in part, from the TBEL parameters listed at 40 CFR 440.104.  The permittee 
has since updated the design of the facility to eliminate comingling of storm water with other waste 
streams, thus eliminating the identification of most TBEL parameters and some WQBEL parameters 
as POCs.  Accordingly, the parameters of acute Whole Effluent Toxicity, arsenic, lead, mercury, and 
selenium are not identified as POCs in this permit renewal. 
 
Parameters of Concern based on the 2012 Department Circular DEQ-7  
The 2012 Department Circular DEQ-7 (Montana Numeric Water Quality Standards) no longer lists 
manganese as a pollutant with a numeric water quality standard. Furthermore, manganese is not 
listed as a TBEL in 40 CFR 440.  Manganese is not identified as a POC in this permit renewal. 
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Table 14.  Parameters and Pollutants of Concern 

Parameter Basis for Identifying a Parameter as a Pollutant of Concern 

Outfall 003 

TSS Applicable TBELs 

Oil & Grease Existing Applicable WQBELs 

Outfall 004 

TSS Applicable TBELs 

Oil & Grease, Total Inorganic Nitrogen, Total Ammonia, pH Existing Applicable WQBELs 

Cadmium, Copper, Zinc TMDL Complete and WLA Assigned 

Outfall 006 

TSS, Cadmium, Copper, Lead, Mercury, Zinc, pH Applicable TBELs 

Outfall 007 

TSS Applicable TBELs 

2.2.5 Nondegradation Analysis 
The WQA includes a nondegradation policy at 75-5-303, MCA, which protects existing water 
quality from undue degradation. This policy applies to any new or increased activity which results in 
a change in existing water quality. The WQA states that it is unlawful to cause degradation of state 
waters unless authorized by DEQ pursuant to ARM 17.30.706-708. The regulations at ARM 
17.30.701-718 implement the state’s nondegradation policy. The level of protection provided to the 
receiving water(s) is specified in ARM 17.30.705(2) and conforms to three “tiers” of the federal 
antidegradation policy at 40 CFR 131.12. These three levels of protection are as follows: 
 
 Protection of Existing Uses (Tier 1) – Existing and anticipated (designated) uses of state waters 

and the level of water quality necessary to protect those uses must be maintained and protected 
(ARM 17.30.705(2)(a)). Tier I protection applies to all state waters including waters not 
designated as high quality. The effluent limitations applied to outfalls subject to this level of 
protection are derived from and comply with the state’s numeric and narrative water quality 
standards and, therefore, ensure the level of water quality necessary to attain and maintain 
existing and anticipated uses are fully protected.  In accordance with ARM 17.30.706(3)(d) 
effluent limitations based on this level of protection might need to be based on protection of any 
downstream or downgradient receiving waters, which mayrequire a higher level of protection. 

 Protection of High Quality Waters (Tier 2) – Unless authorized by DEQ under ARM 17.30.706 – 
708 (authorization to degrade) or exempted from review under 75-5-317, MCA, the quality of 
high-quality waters must be maintained (ARM 17.30.705(2)(b) and 75-5-303(2), MCA).  High 
quality waters, as defined in 75-5-103(10), MCA and ARM 17.30.702(8), includes all state 
surface waters except those not capable of supporting any one of the designated uses for their 
classification or that have zero flow or surface expression for more than 270 days during most 
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years. Any water body for which the critical receiving water pollutant concentration (Cs) is less 
than the applicable water quality standard (S) is considered high quality.  This determination is 
made on a parameter-by-parameter basis and may include waters listed on the state’s 303(d) list. 

 Protection of Outstanding Resource Waters (Tier 3) – ARM 17.30.705(2)(c) requires that, for 
outstanding resource waters, no degradation is allowed and no permanent change in the quality 
of outstanding resources waters resulting from a new or increased point source discharge is 
allowed.  

 
DETERMINATION – EXISTING, NEW, OR INCREASED SOURCES  
For the purposes on nondegradation, DEQ has made the following determinations, based on the 
information provided in Section 1.1 of this fact sheet, for each outfall with respect to the proposed 
discharges.  This information is summarized in Table 15. 
 

Table 15. New or Increased Source Determination 

Outfall(s) Receiving Water Source Determination Nondegradation - Level of 
Protection Required 

003 Unnamed Tributary to Miller Gulch New Tier 1 
004  Rock Creek New Tier 2 

006, 007 Unnamed Tributary to West Fork Rock Creek New Tier 1 
 
As new sources, nondegradation criteria apply at Outfalls 003, 004, 006, and 007. Rock Creek has 
surface expression for more than 270 days during most years and is considered high quality water; 
Tier 2 nondegradation criteria apply at Outfall 004. The Unnamed Tributary to Miller Gulch and 
Unnamed Tributary to West Fork Rock Creek are ephemeral at the point of discharge, and flow only 
in response to precipitation events. Therefore, they do not have surface expression for more than 270 
days during most years and are not considered high quality waters; Tier 1 nondegradation criteria 
apply at Outfalls 003, 006, and 007.  
 
IMPLEMENTATION 
The implementation of nondegradation and the application of nondegradation criteria is discussed 
below. 
 
Existing Sources 
DEQ has determined that there are no existing discharges proposed by the permittee that are subject 
to nondegradation requirements. 
 
New Sources  
For new sources discharging to Tier I receiving waters, i.e. the receiving water is not high quality, 
the WQBELs for pollutants or parameters are based on the numeric and narrative water quality 
standards for the applicable water-use classification.  This ensures the level of water quality 
necessary to attain and maintain existing and anticipated uses.  
 
For new sources discharging to Tier 2 receiving waters and in the absence of a request by the 
permittee to degrade state waters, DEQ develops WQBELs based on criteria for determining 
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nonsignificant changes in water quality in ARM 17.30.715(1). For purposes of determining the 
significance of a proposed activity or discharge, the change is measured relative to the existing water 
quality. Existing water quality means the quality of the receiving water, including chemical, 
physical, and biological conditions immediately prior to commencement of the proposed activity or 
discharge, or that which may be adequately documented to have existed on or after July 1, 1971, 
whichever is the highest quality [ARM 17.30.702(4)].  DEQ uses the 25th percentile of the 
background water quality of the receiving water as the “existing water quality.”   
 
Since WQBELs for pollutants or parameters discharged to high quality waters are derived from and 
comply with the criteria for determining nonsignificant changes in water quality, they protect the 
existing water quality of a high quality receiving water to the extent practicable. Any applicable 
nondegradation criteria for the parameters of concern are summarized in Appendix 2.  Though the 
nondegradation criteria are not numeric water quality standards, a discharge that meets these criteria 
is in compliance with Montana’s nondegradation policy.  New sources that are able to meet 
WQBELs based on application of nonsignificance criteria are not required to submit an authorization 
to degrade state waters under ARM 17.30.706-708.  The WQBELs for new discharges to Tier 2 
receiving waters are based on the nonsignificance criteria at ARM 17.30.715(1); these criteria are 
summarized below in Table 16. 
 

Table 16. Nonsignificance Criteria 

Category of Parameter Criteria (SND) Basis 

Flow ± 15% of the Mean Monthly Flow or ± 
10% of the 7Q10 ARM 17.30.715(1)(a) 

Carcinogens or parameters with a bioconcentration 
factor greater than 300 Background (C75) ARM 17.30.715(1)(b) 

Toxic 15% of applicable standard ARM 17.30.715(1)(c) 
Harmful (other than carcinogenic, bioconcentrating, 
or toxic parameters) and parameters listed in 
Circular DEQ-12A) 

10% of applicable standard if receiving 
water quality is 40% of applicable 

standard 
ARM 17.30.715(1)(f) 

Narrative (includes both Conventional and 
Nonconventional Pollutants listed in 40 CFR 122 
Appendix D or in Department Circular DEQ-7) 

Background (C25) ARM 17.30.715(1)(h) 

 
Increased Sources  
DEQ has determined that there are no increased discharges proposed by the permittee that are 
subject to nondegradation requirements. 

2.2.6 Mixing Zones 
A mixing zone is an area where the effluent mixes with the receiving water and certain numeric 
water quality standards may be exceeded [ARM 17.30.502(6)]. The Board has adopted rules 
governing the granting of mixing zones in surface and ground water at ARM 17.30.501-518. These 
rules require that DEQ determine the applicability of any currently granted mixing zones in the 
permit renewal process [ARM 17.30.505(1)]. Mixing zones allowed under a permit issued prior to 
April 29, 1993, will remain in effect unless there is evidence that previously allowed mixing zones 
will impair existing or anticipated uses [ARM 17.30.505(1)(c)]. Discharges that do not conform to 
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the criteria of ARM 17.30.501-518 are deemed to be causing impairment, and, therefore, are subject 
to review and modification. 
A mixing zone may be provided for any parameter which exceeds the water quality standard or 
nondegradation criteria at the point of discharge or nondegradation criterion. A discharger may 
request a standard or source specific mixing zone during the permit application process and provide 
the necessary information. DEQ must determine the appropriateness of the requested mixing zone 
and will either grant the requested mixing zone, deny the mixing zone, or grant an alternative or 
modified mixing zone (ARM 17.30.515). Unless specifically granted and identified in the MPDES 
permit and permit fact sheet, a mixing zone is not assumed for any parameter. 
 
The discharge must also comply with the general prohibitions of ARM 17.30.637(1), which require 
that state waters, including mixing zones, be free from certain substances. A mixing zone may not be 
granted to achieve a technology based effluent limitation or standard or new source performance 
standards described in Section 2.1 of this fact sheet or ARM 17.30.1203-1209. For new sources and 
discharges, changes in water quality at the boundary of the mixing zone must be nonsignificant 
pursuant to the criteria of ARM 17.30.701-718.  
 
ACUTE MIXING ZONES 
Acute water quality standards for aquatic life may not be exceeded in any portion of the mixing zone 
unless DEQ finds that allowing minimal initial dilution will not threaten or impair existing uses. An 
acute mixing zone (zone of initial dilution) is not granted for any toxic or persistent substances 
[ARM 17.30.506(1)(d)] unless the discharger demonstrates complete and rapid mixing.  
 
CHRONIC AND HUMAN HEALTH MIXING ZONE 
DEQ may grant a mixing zone for numeric chronic aquatic life, human health, and other narrative 
water quality standards given in DEQ Circular DEQ-7 and nondegradation criteria given in ARM 
17.30.715. A mixing zone may also be granted for chronic WET. Chronic mixing zones (CMZ) are 
based on the design flow of the receiving water specified in ARM 17.30.635 and Section 2.2.7 of 
this fact sheet. For discharges to flowing rivers and stream, the design condition is the seven-day 
average, 10-year low flow (7Q10) and for nutrients DEQ uses the 14-day average, 10-year low flow 
(14Q10). 
 
For purposes of water quality-based permitting calculations, the mixing zone provided is generally 
equated with a dilution allowance (i.e., a percentage of critical low flow) or a dilution ratio (D). 
ARM 17.30.516(3) defines dilution ratio as the 7Q10 of the stream segment without the discharge 
divided by the flow of the discharge. The length (L) of the mixing zone is the distance from the point 
of discharge to the end of the mixing zone where all applicable water quality standards are met. The 
length of the mixing zone and dilution ratio must be smallest practicable size and have minimal 
effect on uses. The length of the mixing zone must be specified in the permit. 
 
MIXING ZONE DETERMINATION 
The mixing zone determination for each outfall is discussed below. 
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Outfall 003 
The 2002-issued permit did not include a mixing zone for Outfall 003. Since the receiving water is 
an ephemeral drainage, it is conservative to assume the 7Q10 is zero and no dilution is available with 
the receiving water. Therefore, no mixing zone is granted for this outfall. 
 
Outfall 004 
The 2002-issued permit included a mixing zone based on permit conditions restricting effluent 
discharge to high flow periods in the receiving water (Rock Creek). These high flow conditions are 
expected to occur after 10-year, 24-hour precipitation events or during seasonal runoff from April to 
July. During these conditions, significant dilution would be available for effluent mixing. Therefore, 
the 2002-issued permit granted an instantaneous mixing zone extending two stream widths 
downstream the point of discharge with a dilution ratio of 10:1. In accordance with 17.30.515(1)(c) 
this mixing zone will be continued in the renewed permit with a chronic dilution ratio of 10:1 for the 
following parameters: cadmium, copper, and zinc. However, in the renewed permit the April to July 
restriction will be removed as the 10-year, 24-hour precipitation event discharge restriction is more 
protective.  
 
Outfalls 006 and 007 
Since the receiving water is an ephemeral drainage, it is conservative to assume the 7Q10 is zero and 
no dilution is available with the receiving water. Therefore, no mixing zone is granted for Outfalls 
006 and 007. 
 
WATER QUALITY ASSESSMENT  
A water quality assessment is required for any authorized mixing zone.  In accordance with ARM 
17.30.506(1) no mixing zone will be granted if it would threaten or impair any existing beneficial 
uses.   
 
Outfall 003 
DEQ does not authorize a mixing zone for any discharges from Outfall 003; a water quality 
assessment for this outfall is not required.  
 
Outfall 004 
A water quality assessment for Rock Creek is presented below in Table 17.  
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Table 17. Water Quality Assessment – Outfall 004 
Condition Basis 

Biologically Important Area: Discuss presence of any species of special 
concern, endangered or listed species; does downstream receiving water 
support spawning or rearing habitat for these species. 

Rock Creek supports a population of Bull Trout, which are 
a threatened species. Rock Creek supports spawning or 
rearing habitat for these species. 

Drinking Water Intake: Distance to nearest downstream drinking water 
intake. 

No surface water intakes are identified downstream on 
Rock Creek. 

Recreational Area: Distance to nearest downstream designated recreation 
area (fish access sites, public beach, etc.). 

Rock Creek is located mostly on public forest lands with 
numerous undeveloped access points. 

Attraction to aquatic life: Describe thermal effect (heating or cooling) of 
discharge.  

Storm water discharged during runoff events is unlikely to 
have thermal effects on Rock Creek. 

Toxicity or Persistence of Substances: 
1. Has effluent been adequately characterized for toxic and persistent 
parameters, including seasonal variation? 
2. Has effluent been adequately characterized for WET, including 
seasonal variation? 
3. Bioavailability of toxic or persistent parameters in far field considered.  

Storm water discharges from metal mining facilities may 
contain TSS and metals. The concentration of these 
parameters is limited BMPs or by water quality or 
nondegradation standards. Discharges are only permitted 
during high runoff events, and will not be persistent. 

Passage of aquatic organisms: 
1. Area or percent of receiving water unaffected by mixing at design 
flow. 
2. If tributaries present in mixing zone discus why passage is not 
expected to be affected. 

Mixing is expected to be instantaneous, and discharge 
during high runoff events will not represent a passage 
barrier. 

Cumulative effects:  
1. Adequate upstream characterization for all mixing zone parameters 
(minimum of 10 samples within 3 years). 
2. Distance to nearest downstream point source discharge. 
3. Distance to upstream to nearest point source discharge.  

Effluent limits based on receiving water concentrations are 
protective. No upstream point sources and downstream 
sources from Rock Creek Mine also include TSS and 
metals effluent limitations. No overlap of mixing zones. 

 
Outfalls 006-007 
DEQ does not authorize a mixing zone for any discharges from Outfalls 006-007; a water quality 
assessment for these outfalls is not required.  

2.2.7 Reasonable Potential Analysis and Design Conditions  
No wastes may be discharged, either alone or in combination with other wastes, or activities that will 
violate or can reasonably be expected to violate any of the standards. All effluents are assessed by 
the permitting authority to determine the need for WQBELs in the permit. Limitations must be 
established in permits to control all pollutants or pollutant parameters that are or may be discharged 
at a level that will cause, have the reasonable potential to cause, or contribute to an excursion above 
any state water quality standard. A “reasonable potential analysis” (RPA) is used to determine 
whether a discharge, alone or in combination with other sources of pollutants to a waterbody, could 
lead to an excursion above an applicable water quality standard. 
 
For purposes of developing water quality based effluent limitations and the RPA, DEQ uses a mass-
balance equation, which is a simple, steady-state model. The mass-balance equation is used to 
determine the concentration of a pollutant of concern after accounting for other sources of pollution 
in the receiving water and any dilution provided by a mixing zone. The simple mass-balance 
equation applied to a river or stream is provided below: 
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QsCs + QdCd = QrCr  Equation 1 
Where: 
 Qs = critical stream flow above point of discharge 
 Cs = critical upstream receiving water pollutant concentration 
 Qd = critical effluent flow 
 Cd = critical effluent pollutant concentration  
 Qr = resultant in-stream flow after discharge (Qr = Qs + Qd) 

Cr = resultant in-stream pollutant concentration (after available dilution) 

 
 
The values used to establish the maximum allowable change in surface water quality are based on 
the design conditions specified in the specific water quality standards in ARM 17.30.620-629 and 
635 and are referred to in this fact sheet as critical conditions. The critical conditions that determine 
the values for the driving variables (Qs, Cs, Qd, Cd) in Equation 1 are discussed below. These critical 
conditions are incorporated into the mixing zone regulations and nondegradation regulations by 
reference. 
  
The amount of pollutant in the discharge that the receiving water can assimilate and not exceed the 
applicable water quality standard is referred to as the wasteload allocation (WLA). The procedures 
for developing WLA follow federal guidance for developing waste load allocations (Handbook: 
Stream Sampling for Waste Load Allocation Applications, EPA/625/6-86/013, September 1986; 
Technical Guidance Manual for Performing Waste Load Allocations, Book VII: Permit Averaging 
Period, EPA, September 1984); and Technical Support Document for Water Quality-based Toxics 
Control (TSD), EPA/505/2-90-001. 
 
CRITICAL STREAM FLOW (Qs) 
Critical stream flow is based on the applicable provisions of ARM 17.30.620-629, which requires 
that discharge permits not cause receiving water concentrations to exceed applicable standards when 
stream flows equal or exceed the design flows specified in ARM 17.30.635(4). ARM 17.30.635(4) 
states that the receiving water design flow for point source discharges must be based on the 
minimum consecutive seven day average flow which may be expected to occur on the average once 
in 10 years (7Q10). If there are insufficient data to establish a 7Q10, DEQ must establish an 
acceptable stream flow. Effluent limitations for controlling nitrogen and phosphorus concentration in 
surface water must be based on the seasonal 14Q5, which is the lowest average 14 consecutive day 
low flow, occurring from July through October, with an average recurrence frequency of once in five 
years [ARM 17.30.635(2)]; see the mixing zone discussion in Section 2.2.6 of this fact sheet. 
 
The critical stream flows for Outfalls 003, 004, 006, and 007 as well as the sources of information 
and the period of record for determining the critical flows are summarized below in Table 18. 
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Table 18. Critical Stream Flows 

Outfall(s) Receiving Water 7Q10 
(CFS) 

30Q10 
(CFS) Information Source/Period of Record 

003 Unnamed Tributary to Miller Gulch 0 0 Previous Fact Sheet/Ephemeral Stream Characteristics 
004 Rock Creek 0(1) U 2001 EIS 
006 Unnamed Tributary to West Fork Rock Creek 0 0 2001 EIS/Ephemeral Stream Characteristics 
007 Unnamed Tributary to West Fork Rock Creek 0 0 2001 EIS/Ephemeral Stream Characteristics 

Footnotes: 
U = Unknown 
1. The 2002-issued permit estimated a critical low flow of 42 cfs for the period from April 1 – July 1, for which discharges from Outfall 004 were 

restricted. However, this does not represent a quantitative 7Q10. 
 
CRITICAL BACKGROUND RECEIVING WATER POLLUTANT CONCENTRATION (Cs) 
The critical pollutant concentration is the average concentration in the receiving water during the 
critical stream flow. Chronic standards for aquatic life are based on the 96-hour average 
concentration in the receiving water and acute standards are based on the one hour average 
concentration in the receiving water (Circular DEQ-7). Because baseline data is collected as single 
grab samples over time it does not represent the average concentration for either averaging period 
and therefore the background concentration must be determined using other methods.  
 
For purposes of the reasonable potential analysis and determining assimilative capacity, the critical 
background concentration (Cs) is defined to be the 75th percentile or upper bound estimate of the 
interquartile range of the data. In some cases, including application of the nondegradation criteria in 
ARM 17.30.715(1), changes in existing water quality or the water quality standard is expressed 
relative to the background concentration in the receiving water. In these situations the WQBEL is 
based on the lower bound estimate of the interquartile range (25th percentile value) to maintain the 
existing water quality of the receiving water.  See Appendix 3 for a more detailed description of the 
procedures and estimated value of Cs for the applicable receiving waterbodies.   
 
CRITICAL EFFLUENT FLOW (Qd) 
Effluent flow is a measure of the average daily flow expected to occur over the next 5-year permit 
cycle or the effective life of the regulated facility or activity.  The critical flow is based on the 
maximum 30-day (monthly) average over the previous permit cycle for existing facilities or 
estimated average daily flow for new discharges.   
  
Since this facility has not yet been constructed and the treatment facilities are not based on a design 
discharge flow, no data is available on average effluent flow or volume. However, the facility will be 
designed to contain and treat a 10-year, 24-hour precipitation event; these events are generally 
infrequent. Therefore, the storm water effluent discharges are expected to be intermittent. 
 
CRITICAL EFFLUENT POLLUTANT CONCENTRATION (Cd) 
The critical effluent concentration is based on the 95th percentile of the expected effluent 
concentration observed or predicted in the discharge. Due to the low frequency of samples and the 
non-normal distribution of most effluents, DEQ follows the estimation procedures described in 
EPA’s Technical Support Document for Water Quality Based Toxic Control (EPA/505/2-90-001, 
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March 1991) to estimate the 95th percentile of the daily values. Critical effluent concentration is not 
used to determine the value of a water quality-based effluent limitation. 
 
The permit renewal application did not include any effluent data, and all DMRs have indicated No 
Discharge since this facility has not yet been constructed. Therefore, no numeric effluent data is 
available to determine Cd. 
 
REASONABLE POTENTIAL ANALYSIS (RPA)  
The mass-balance equation (Equation 1) can be expressed in terms of the dilution ratio at the edge of 
the approved mixing zone. The dilution ratio is the volume of receiving water at the edge of the 
mixing zone to the volume of effluent at the edge of the mixing zone. Equation 2 is the mass-balance 
equation arranged to solve for the receiving water concentration of a pollutant of concern. 
 

2
    D)(1

   )C  D(CC sd
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+
×+

=  

 Where: 
  D  =  dilution ratio (Qs ∕ Qd) 
 
Effluent concentration data (Cd) and receiving water concentration data (Cs) are based on critical 
conditions as discussed in the previous section and the appendix. Where the projected receiving 
water concentration (Cr) exceeds any applicable numeric standard for the parameters of concern, 
reasonable potential exists and a WQBEL must be calculated for that parameter.  
 
Reasonable potential may also be assessed using non-quantitative methods. In this permit renewal, it 
is not possible to determine reasonable potential using the quantitative methods described above 
since effluent and receiving water numeric data are lacking. Therefore, determining the need for 
WQBELs is done using qualitative analysis, parameter by parameter, for each outfall, as described 
below.  
 
Metals 
The 2002-issued permit applied effluent limitations for the following metals based on water quality 
and nondegradation standards: arsenic, cadmium, copper, lead, manganese, mercury, selenium, and 
zinc.  A quantitative RPA is not possible since there is no effluent data.  A qualitative RPA, based on 
the facility design and potential discharge conditions, is possible.  Based on the updated facility 
plans and the current MPDES permit application that eliminated the comingling of storm water and 
process wastewater, the parameters arsenic, lead, mercury, and selenium are not identified as POCs 
for Outfalls 003, 004, and 007; this permit will not include WQBELs for these parameters but will 
require effluent monitoring for these parameters at these outfalls.  The parameters arsenic and 
selenium are not identified as POCs for Outfall 006; this permit will not include WQBELs for these 
parameters but will require effluent monitoring for these parameters at these outfalls.   
 
The parameter manganese no longer has an associated numeric water quality standard; manganese is 
not identified as a parameter requiring a WQBEL for all outfalls; monitoring for this parameter is not 
required. 
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The parameters cadmium, copper, and zinc are identified in a TMDL; the WLA for these parameters 
will be continued at Outfall 004.  WQBELs for these parameters at Outfalls 003, 006, and 007 are 
not required since these outfalls discharge to ephemeral drainages.  Effluent monitoring at all 
outfalls is required for these parameters. 
 
The parameters cadmium, copper, lead, mercury, and zinc are TBELs that apply to the discharges at 
Outfall 006 while ore is stored on the Evaluation Adit Pad Site.  The discharge of these parameters is 
limited to storm events in excess of the 10-year, 24-hour storm.  Discharges occurring during these 
events will result in very dilute concentrations of these metals based on the design of the retention 
ponds and the amount of precipitation expected (in excess of 2.8 inches over a 24 hour period).  
Additionally, this outfall discharges to an ephemeral drainage.  As such, the establishment of 
additional WQBELs for these parameters beyond the allowable TBELs is not appropriate.  The 
monitoring of the effluent for these parameters is required at all outfalls. 
 
Oil and Grease 
The 2002-issued permit included effluent limits for oil and grease.  DEQ is continuing the WQBELs 
for Outfalls 003 and 004 and establishing WQBELs at Outfalls 006 and 007 based on the general 
prohibitions at ARM 17.30.637 for the parameter oil & grease. 
 
pH 
The 2002-issued permit included effluent limits for pH.  DEQ is continuing the WQBEL applicable 
to Outfall 004.  The monitoring of pH at all outfalls is required. 
 
Chemical Oxygen Demand (COD) 
COD is identified as a benchmark monitoring parameter in the MSGP for metal mining facilities. 
However, COD was not limited in the 2002-issued permit, nor is it expected to be present in levels 
exceeding narrative standards. Therefore, effluent limits will not be established for COD in the 
renewed permit but monitoring for COD will be required in this permit at all outfalls.  
 
Ammonia 
The 2002-issued permit established effluent limits for ammonia at Outfall 004. Since Outfall 004 
discharges directly to perennial waters containing sensitive fish species, this limit will be maintained 
in the renewed permit. However, since no ammonia limit was applied to an ephemeral drainage in 
the 2002-issued permit (Outfall 003), nor is ammonia a parameter with an applicable TBEL or a 
parameter with a MSGP benchmark monitoring requirement, an ammonia limit will not be 
established for Outfalls 003, 006, and 007 in this renewed permit. Monitoring for ammonia will be 
required at all outfalls in the renewed permit. 
 
Nitrate + Nitrite 
Nitrite + nitrite is identified as a benchmark monitoring parameter in the MSGP for metal mining 
facilities. The 2002-issued permit did not include effluent limits for nitrate + nitrite.  This permit 
renewal does not establish nitrate + nitrite effluent limits for any outfall but does require effluent 
monitoring for nitrate + nitrite at all outfalls. 
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Inorganic Nitrogen 
The 2002-issued permit included effluent limits for inorganic nitrogen at Outfall 004.  This effluent 
limit for inorganic nitrogen will be maintained in the renewed permit at Outfall 004 only. 
 
Nutrients (Total Nitrogen (TN) and Total Phosphorus (TP)) 
The 2002-issued permit did not establish effluent limits for nutrients, but did require monitoring for 
these parameters. In 2014, the Board adopted base numeric nutrient standards for nutrients. These 
standards apply to wadeable streams and select large rivers identified in Circular DEQ-12A Montana 
Base Numeric Nutrient Standards (DEQ-12A). The base nutrient standards, the nutrient variance 
procedures, and other changes to Montana’s water quality standards were adopted by the Board at its 
July 25, 2014, meeting and became effective on August 9, 2014. These standards have been 
approved by EPA. 
 
These nutrient standards do not apply to ephemeral receiving waters, nor have standards been 
established in Department Circular DEQ 12-A for the segment of the Clark Fork River downstream 
of the confluence of Rock Creek. Therefore, the nutrient standards would not apply to Outfalls 003, 
006, and 007.  
 
These nutrient standards do apply for Rock Creek. However, given the discharge restrictions in this 
permit (discharge allowed only after a 10-year, 24-hour precipitation event) will ensure that effluent 
discharges are likely to occur outside the time period when the nutrient standards apply (July 1 – 
September 30). If discharges do occur during July 1 – September 30, they will be during significant 
runoff events with high dilution and unlikely to contribute to nutrient impairment. TP is not expected 
to be present in the discharge at a concentration that exceeds the nondegradation standards. 
Therefore, no effluent limits for TN and TP will be applied in the renewed permit, but monitoring at 
all outfalls for TN and TP will be required. 
 
REASONABLE POTENTIAL ANALYSIS – STORM WATER 
This permit establishes a requirement for BMPs as a TBEL.  A discharge of storm water without 
BMPs in place may exceed water quality standards and/or nondegradation criteria.  Additionally, the 
TBELs prohibit the discharge of any process wastewater or any water resulting from mine 
dewatering activities.  Finally, the TBELs require the installation and maintenance of site-specific 
BMPs that are an effective method for controlling the discharge of storm water and will minimize or 
eliminate any potential short-term storm water impacts associated with the discharge of storm water.  
 
REASONABLE POTENTIAL ANALYSIS – WET 
In addition to specific chemical parameters, federal regulations at 40 CFR 122.44(d)(1) specify that 
the discharge permit must contain effluent limitations to control toxicity when DEQ determines that 
the discharge has a reasonable potential to violate numeric or narrative criterion prohibiting toxicity. 
Montana water quality standards at ARM 17.30.635 prohibit the discharge of substances that will 
create concentrations or combinations of materials which are toxic or harmful to human, animal, 
plant, or aquatic life. ARM 17.30.646 requires the use of bioassay or whole effluent toxicity (WET) 
tests using the most sensitive local or economically important species to implement aquatic life 
prohibition of toxicity in state waters. 
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WET testing is required for certain POTWs and industrial discharges that DEQ determines may 
contain toxic pollutants, or where these effluents have not been fully characterized for the presence 
of toxic pollutants. Minor POTWs and facilities which discharge non-process wastewaters are 
generally not required to conduct WET testing.   
 
The permittee has not submitted acute WET testing data because the facility has not been 
constructed and no discharge has occurred. The 2002-issued permit included acute WET testing at 
Outfall 003 to protect downstream springs located in the receiving ephemeral drainage (Unnamed 
Tributary to Miller Gulch). Under the 2002-issued permit and based on the initial facility design, the 
discharge from this outfall would consist of storm water comingled with mine drainage and/or 
process water from the tailings facility. In the permit renewal application, the permittee has indicated 
that the discharge from this outfall would only consist of non-comingled storm water from reclaimed 
areas of the tailing facility (Revett, 2014). Storm water runoff or seepage from the active tailing 
facility will be controlled through an underdrain system or separate collection system and will not be 
discharged through Outfall 003. Therefore, future discharges from Outfall 003 are unlikely to be 
acutely toxic as they will only consist of non-comingled storm water. Furthermore, this outfall will 
still maintain effluent limits based on water quality standards which will protect downstream uses. 
Thus, acute WET testing will not be required for discharges from Outfall 003 in this permit renewal. 

2.2.8 Water Quality-based Effluent Limitations (WQBELs) 
To establish WQBELs for an existing discharger DEQ first calculates WLAs from the numeric water 
quality standards (acute aquatic life, chronic aquatic life, and human health) or, for new discharges, 
from nondegradation criteria (see Section 2.2.5 above). These WLAs are then translated into 
maximum daily limitations (MDLs) and average monthly limitations (AMLs) to reflect the 
respective averaging times given in the surface water quality standards (ARM 17.30.623) and 
Circular DEQ-7. 
 
In the instance where no dilution is available and ambient or effluent data are lacking, the WLA is 
set to the appropriate water quality standard and directly translated to a WQBEL. In the case of 
Outfall 003, maximum daily limits are derived directly from the 2002-issued permit or updated to 
reflect more stringent water quality standards. Average monthly limits are derived from Tier 1 
nondegradation standards. For Outfall 004, effluent limits are derived from the 2002-issued permit 
or updated to reflect more stringent water quality standards. Lastly, Outfall 006 and 007 effluent 
limits are based on Tier 1 nondegradation standards.  
 
The calculated WQBELs based on the applicable water quality standard, nondegradation criteria or 
approved TMDL, are presented below in Tables 19, 20, 21, and 22. 
 

Table 19. WQBELs for Outfall 003 

Parameter Units 
Average Monthly 

Limitation 
 (AML) 

Maximum Daily 
Limitation 

 (MDL) 
Basis for WQBEL 

Oil and Grease mg/L NA(1) 10 ARM 17.30.637(1)(b) 
Footnotes: 
1. No applicable chronic water quality standard. 
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Table 20. WQBELs for Outfall 004 

Parameter Units 
Average Monthly 

Limitation 
 (AML) 

Maximum Daily 
Limitation 

 (MDL) 
Basis for WQBEL 

Ammonia, Total (as N) mg/L (1) 0.5(2) Nondegradation 

Inorganic Nitrogen, Total (as N) mg/L 1.0(2) 1.5(2) Nondegradation 

Oil and Grease mg/L NA(3) 10 ARM 17.30.637(1)(b) 

Cadmium, Total Recoverable µg/L 0.097 0.52 Water Quality Standards 

Copper, Total Recoverable µg/L 2.85 3.79 Water Quality Standards 

Zinc, Total Recoverable µg/L 20(2) 20(2) Nondegradation 

pH s.u. Within the range of 6.5 – 8.5 at all times ARM 17.30.633(2)(c) 
Footnotes: 
1. MDL more stringent or equal to applicable AML. 
2. Nondegradation criteria from previous permit. 
3. No applicable chronic water quality standard 

 
 

Table 21. WQBELs for Outfall 006 

Parameter Units 
Average Monthly 

Limitation 
 (AML) 

Maximum Daily 
Limitation 

 (MDL) 
Basis for WQBEL 

Oil and Grease mg/L NA(1) 10 ARM 17.30.637(1)(b) 

Cadmium, Total Recoverable µg/L 0.097(2) 0.52(2) Water Quality Standards 

Copper, Total Recoverable µg/L 2.85(2) 3.79(2) Water Quality Standards 

Lead, Total Recoverable µg/L 0.54(2) 13.98(2) Water Quality Standards 

Mercury, Total Recoverable µg/L 0.05(2,3) 0.05(2) Water Quality Standards 

Zinc, Total Recoverable µg/L 37(2) 37(2) Water Quality Standards 
Footnotes: 
1. No applicable chronic water quality standard. 
2. Effluent limits apply only while ore is stockpiled at the Evaluation Adit Site. 
3. MDL more stringent or equal to applicable AML. 

 
 

Table 22. WQBELs for Outfall 007 

Parameter Units 
Average Monthly 

Limitation 
 (AML) 

Maximum Daily 
Limitation 

 (MDL) 
Basis for WQBEL 

Oil and Grease mg/L NA(1) 10 ARM 17.30.637(1)(b) 
Footnotes: 
1. No applicable chronic water quality standard. 
2. MDL more stringent or equal to applicable AML. 
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The final WQBELs must be compared to TBELs calculated for the same parameter to determine the 
most protective limitations that meet the requirements of both technology standards and water 
quality standards including nondegradation criteria where applicable. After determining the most 
protective of the calculated limitations, DEQ considers the need for an anti-backsliding analysis 
before determining the final effluent limitations to include in the MPDES permit. 

2.3 Final Effluent Limitations 
The final effluent limitations in the permit are based on the more stringent of the calculated TBELs 
and WQBELs for each parameter subject to an anti-backsliding analysis. The more stringent 
limitations will attain both the technology-based and water quality-based standards. 

2.3.1 Anti-backsliding Analysis 
Section 402(o) of the CWA and 40 CFR Section 122.44(l) require, with some exceptions, that 
effluent limitations or conditions in reissued permits be at least as stringent as those in the existing 
permit. 
 
OUTFALL 003 
The effluent limitations in this issuance of the permit are at least as stringent as the effluent 
limitations in the previous permit, except for the parameters manganese, acute WET, arsenic, 
selenium, cadmium, copper, lead, mercury, and zinc. 
 
The effluent limits for acute WET, arsenic, and selenium in the 2002-issued permit were based on 
state water quality standards.  A demonstration of RP to exceed water quality standards has not been 
completed; RP in the 2002-issued permit was assumed since the facility was, at the time of original 
issuance, proposing to comingle process water with storm water prior to discharge.  The current 
application removes the process wastewater from the storm water discharges; these parameters are 
no longer identified as POCs.  As such, the acute WET, arsenic, and selenium effluent limits for 
Outfall 003 from the 2002-issued permit will be removed.  This relaxation of effluent limits due to 
technical changes is consistent with requirements of Section 402(o)(2)(A) of the CWA. 
 
The WQBELs for cadmium, copper, lead, mercury, and zinc in the 2002-issued permit were 
established based on the evaluation and application of the TBELs listed at 40 CFR 440.104.  The 
facility has changed design and eliminated the comingling of storm water and wastewater, making 
the identification of these parameters as POCs, and subsequent evaluation of the need for WQBELs 
for these POCs, inappropriate.  As such, the cadmium, copper, lead, mercury, and zinc limits for 
Outfall 003 from the 2002-issued permit will be removed.  This relaxation of effluent limits due to 
technical changes is consistent with requirements of Section 402(o)(2)(A) of the CWA. 
 
OUTFALL 004 
The effluent limitations in this issuance of the permit are at least as stringent as the effluent 
limitations in the previous permit, except for the parameters manganese, arsenic, selenium, lead, 
mercury, and zinc. 
 
The effluent limits for arsenic and selenium in the 2002-issued permit were based on state water 
quality standards.  A demonstration of RP to exceed water quality standards has not been completed; 
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RP in the 2002-issued permit was assumed since the facility was, at the time of original issuance, 
proposing to comingle process water with storm water prior to discharge.  The current application 
removes the process wastewater from the storm water discharges; these parameters are no longer 
identified as POCs.  As such, the arsenic and selenium effluent limits for Outfall 004 from the 2002-
issued permit will be removed.  This relaxation of effluent limits due to technical changes is 
consistent with requirements of Section 402(o)(2)(A) of the CWA. 
 
The WQBELs for lead and mercury in the 2002-issued permit were established based on the 
evaluation and application of the TBELs listed at 40 CFR 440.104.  The facility has changed design 
and eliminated the comingling of storm water and wastewater, making the identification of these 
parameters as POCs, and subsequent evaluation of the need for WQBELs for these POCs, 
inappropriate.  As such, the lead and mercury limits for Outfall 004 from the 2002-issued permit will 
be removed.  This relaxation of effluent limits due to technical changes is consistent with 
requirements of Section 402(o)(2)(A) of the CWA. 

2.3.2 Stringency Analysis 
The permit contains both technology-based and water quality-based numeric effluent limitations for 
individual pollutants. The technology-based effluent limitations consist of restrictions on TSS at 
Outfalls 004, 06, and 007 and the NSPS ELGs at Outfall 006. This permit’s technology-based 
pollutant restrictions implement the minimum, applicable federal technology-based requirements. In 
addition, the permit contains effluent limitations more stringent than the minimum, federal 
technology-based requirements that are necessary to meet water quality standards.  Tables 23, 24, 
25, and 26 provide a summary of the final effluent limitations for Outfalls 003, 004, 006, and 007. 
 

Table 23. Final Numeric Effluent Limitations for Outfall 003 

Parameter Units 
Average Monthly 

Limitation 
 (AML) 

Maximum Daily 
Limitation 

 (MDL) 
Basis 

Total Suspended Solids mg/L NA 30 BPJ 

Oil and Grease mg/L NA(1) 10 ARM 17.30.637(1)(b) 
Footnotes: 
1. No applicable chronic water quality standard. 
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Table 24. Final Numeric Effluent Limitations for Outfall 004 

Parameter Units 
Average Monthly 

Limitation 
 (AML) 

Maximum Daily 
Limitation 

 (MDL) 
Basis 

Total Suspended Solids mg/L NA 30 BPJ 

Ammonia, Total (as N) mg/L 0.5(1) 0.5(2) Nondegradation 

Inorganic Nitrogen, Total (as N) mg/L 1.0(2) 1.5(2) Nondegradation 

Oil and Grease mg/L NA(3) 10 ARM 17.30.637(1)(b) 

Cadmium, Total Recoverable µg/L 0.097 0.52 Water Quality Standards 

Copper, Total Recoverable µg/L 2.85 3.79 Water Quality Standards 

Zinc, Total Recoverable µg/L 20(2) 20(2) Nondegradation 

pH s.u. Within the range of 6.5 – 8.5 at all times ARM 17.30.623(2)(c) 
Footnotes: 
1. MDL more stringent or equal to applicable AML. 
2. Nondegradation criteria from previous permit 
3. No applicable chronic water quality standard 

 
Table 25.  Final Numeric Effluent Limitations for Outfall 006 

Parameter Units 
Average Monthly 

Limitation 
 (AML) 

Maximum Daily 
Limitation 

 (MDL) 
Basis for WQBEL 

Total Suspended Solids mg/L 20(1) 30 BPJ 

Oil and Grease mg/L NA(2) 10 ARM 17.30.637(1)(b) 

Cadmium, Total Recoverable µg/L 0.097(1) 0.52(1) Water Quality Standards 

Copper, Total Recoverable µg/L 2.85(1) 3.79(1) Water Quality Standards 

Lead, Total Recoverable µg/L 0.54(1) 13.98(1) Water Quality Standards 

Mercury, Total Recoverable µg/L 0.05(1,3) 0.05(1) Water Quality Standards 

Zinc, Total Recoverable µg/L 37.0(1) 37.0(1) Water Quality Standards 

pH s.u. Within the range of 6.0 – 9.0 at all times(1) ELG 
Footnotes: 
1. Effluent limits apply only while ore is stockpiled at the Evaluation Adit Site. 
2. No applicable chronic water quality standard. 
3. MDL more stringent or equal to applicable AML. 

 
Table 26. Final Numeric Effluent Limitations for Outfall 007 

Parameter Units 
Average Monthly 

Limitation 
 (AML) 

Maximum Daily 
Limitation 

 (MDL) 
Basis 

Total Suspended Solids mg/L NA 30 BPJ 

Oil and Grease mg/L NA(1) 10 ARM 17.30.637(1)(b) 
Footnotes: 

1. No applicable chronic water quality standard. 
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2.3.3 Additional Effluent Limitations and Conditions 
The permittee is required to comply with the additional effluent limitations and conditions described 
below. 
 
Additional Effluent Limitations – Outfalls 003, 006, and 007 
1. There shall be no discharge allowed from Outfalls 003, 006, and 007 unless the measured 

precipitation exceeds 2.8 inches, or equivalent amount of snowmelt runoff, in a 24-hour period 
as recorded at the tailing storage facility. 

 
2. The facility shall be designed, constructed, and maintained to contain the maximum volume of 

wastewater from the active surface area that would result from a 100-year event during any 24-
hour period, or the equivalent snowmelt, from all areas contributing runoff to the storm water 
detention pond. 

 
3. The permittee shall submit to the DEQ for review and approval, 180 days prior to construction, 

complete plans, specifications and schedule, for the paste storage and evaluation adit facility 
storm water control, detention, and treatment system. 

 
Additional Effluent Limitations – Outfall 004 
1. There shall be no discharge allowed from Outfall 004 unless the measured precipitation exceeds 

2.8 inches, or equivalent amount of snowmelt runoff, in a 24-hour period as recorded at the mill 
site facility. 

 
2. The facility shall have to be designed, constructed, and maintained to contain the maximum 

volume of storm water that would be generated during a 10-year, 24-hour precipitation event. 
 
3. The permittee shall submit to the DEQ for review and approval, 180 days prior to construction, 

complete plans, specifications and schedule, for the mill facility storm water control, detention, 
and treatment system. 

2.3.4 Narrative Prohibitions—Outfalls 003, 004, 006, and 007 
The general prohibitions of ARM 17.30.637(1) contain general provisions that apply to all state 
waters, including mixing zones, and typically are referred to as “free from” standards. These general 
prohibitions represent the minimum level of protection that applies to all state waters, including 
within mixing zone quality and ephemeral water and drainage ways not subject the specific 
standards of ARM 17.30.621-629 and 650-658. 
 
ARM 17.30.637(1)(d) is implemented through application of numeric standards and whole effluent 
toxicity requirements, as discussed above. With few exceptions, facilities that are subject to the 
minimum treatment requirements and that are in compliance with those limitations fulfill the 
requirements sections 637(1) (a)-(c) and (e); however, where a discharge would cause, have the 
reasonable potential to cause, or contribute to an excursion of a narrative standard, effluent 
limitations implementing that narrative standard must be included in the permit. The permit does not 
include additional effluent limitations implementing the narrative standards. 
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Lastly, the discharge of process wastewater or any water resulting from mine dewatering activities is 
prohibited at these outfalls identified in this permit. 

2.4 Compliance Schedule 
The MPDES regulations at ARM 17.30.1350 allow permit writers to establish schedules of 
compliance to give permittees additional time to achieve compliance with the Montana Water 
Quality Act and the Clean Water Act when such time is necessary. Schedules developed under this 
provision must require compliance by the permittee “as soon as possible,” and may not extend the 
date for final compliance beyond compliance dates established by the Montana Water Quality Act or 
Clean Water Act. Compliance schedules that exceed one year from the date of permit issuance must 
set forth interim requirements and the dates for their achievement. Table 27 below contains a 
summary of the compliance schedules provided in the permit. 
 

Table 27.  Compliance Schedule 

Action Frequency Action Scheduled Completion 
Date(1) Report Due Date(2) 

Submit a report documenting the Rock 
Creek stream flow data and the 

hydrograph analysis 
1/Year 

By December 31st every year 
following the completion and 

operation of the Mill Site Facility 

Due on or before January 28th of each 
year following the completion and 
operation of the Mill Site Facility 

Footnotes:  
1. The actions must be completed on or before the scheduled completion dates. 
2. This notification must be postmarked or electronically submitted to DEQ on or before the scheduled due date. 
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3 RATIONALE FOR MONITORING AND REPORTING REQUIREMENTS 
 
Regulations requiring the establishment of monitoring and reporting conditions in MPDES permits 
are found at 40 CFR 122.44(i) and 122.48 and ARM 17.30.1351. In addition to the specific 
monitoring requirements presented in this section, the permit contains as standard conditions the 
monitoring and records requirements, and the standard reporting requirements.  
 
Effluents must be measured and sampled prior to dilution with any receiving waters for compliance 
with the effluent limitations given in the discharge permit. Except for parameters measured on an 
instantaneous basis, all monitoring requirements, including flow, are based on daily discharge. Daily 
discharge, as defined in ARM 17.30.1304, means the discharge of pollutants measured during a 
calendar day or any 24-hour period that reasonably represents the calendar day for the purposes of 
sampling. For pollutants with limitation expressed in terms of mass, the daily discharge is calculated 
as the total mass of the pollutant discharged over the day by multiplying the concentration of a 
sample by the daily flow. For pollutants with effluent limitations expressed in other units of 
measurement, the daily discharge is calculated as the average measurement of the pollutant over the 
day.  
 
ARM 17.30.1351 (40 CFR 122.48) requires that monitoring requirements in MPDES permits must 
specify monitoring type, interval, and frequency sufficient to yield data which are representative of 
the monitored activity, including, when appropriate, continuous monitoring. All effluent and ambient 
monitoring must be conducted in accordance with test procedures approved under 40 CFR Part 136, 
unless another method is specified in 40 CFR Chapter I Subchapters N or O. Analytical methods 
must achieve the required reporting value (RRV) specified in Circular DEQ-7, unless otherwise 
specified in the permit. The permittee may use any approved analytical method capable of achieving 
the RRV specified in the permit. All permit effluent limitations must be expressed in terms of total 
recoverable metal unless the conditions of ARM 17.30.1345(5) are satisfied. 
 
Except storm water, continuous flow monitoring and totalizing is required when permit effluent 
limitations are expressed in terms of mass (load) except for facilities with treatment systems having 
a detention time greater than 30 days. These facilities must report flow in million gallons per day 
(mgd) except for facilities with design flow or average daily flow of less than 0.1 mg/d which should 
report flow in gallons per day (gpd). Any discharge or increase in volume of a discharge caused by 
precipitation must comply with the storm water monitoring requirements in Section 3.1.1, below. 
 

3.1 Monitoring Locations and Frequency 
Monitoring frequencies and sample types for each monitoring location are provided in Table 28. 

3.1.1 Monitoring Requirements 
Monitoring of the effluent discharged is required for Outfalls 003, 004, 006, and 007.  A discharge is 
any discharge or increase in the volume of a discharge as a result of precipitation or snow melt 
runoff.  Monitoring must be performed for any event that results in a discharge.  In the case of snow 
melt, the monitoring must be performed at a time when a measurable discharge occurs from the site.  
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At a minimum, the permittee must collect a sample within the first 30 minutes of discharge at a 
permitted outfall. 
 
Grab samples must be collected within the first 30 minutes of the discharge.  Unless a grab sample is 
specified, a flow weighted composite sample must be taken for either the entire discharge or for the 
first three hours of the discharge. The flow weighted composite sample may be taken with a 
continuous sampler or as a combination of a minimum of three aliquots (with each aliquot separated 
by a minimum period of 15 minutes) taken in each hour of the discharge over the course of either the 
entire discharge or over the first three hours of the discharge.  Aliquots may be collected manually or 
automatically.  For a flow weighted composite sample, only one analysis of the composite of the 
aliquots is required.  Flow weighted composite samples are not allowed for pH, total phenols, and oil 
and grease.  The permittee may substitute a grab sample for a flow weighted composite sample 
provided that the grab sample is collected within the first 30 minutes of the discharge. 
 
In addition to the collection and analysis of a storm water sample for an event, the permittee must 
provide flow information for the storm event sampled and precipitation data for the event that 
generated the discharge.  The permittee must collect and report the total volume of the discharge and 
maximum flow rate (in gallons per minute) for the discharge event sampled. These parameters may 
be measured or estimated.  If these values are estimated, the estimated values must follow those 
methods given in Guidance Manual for the Preparation of NPDES Permit Application for Storm 
Water Discharges Associated with Industrial Activity (EPA 505/8-91-002, April 1991) unless 
otherwise specified. 
 
The permittee must record the data and duration (in hours) of the storm event sampled, rainfall 
measurements or estimates, and the duration between the storm event sampled and the previous 
measurable storm event. A measurable storm event is any rainfall event that is greater than 0.1 inch. 
This information is not required to be reported on the DMR form but is subject to the record keeping 
and retention requirements of this permit.   
 
In addition to the parameters with established effluent limits, the permittee must monitor for the 
parameters identified in the benchmark monitoring requirements for the metal mining subsector 
(Subsector G) listed in the DEQ’s 2013 Multi-Sector General Permit for Storm Water Discharges 
Associated with Industrial Activity.  Monitoring locations, sampling frequencies, and reporting 
requirements for the facility are provided below in Table 28. 
 

Table 28.  Monitoring Requirements, Outfalls 003, 004, 006, and 007 

Parameter Monitoring 
Location(s) Units Sample 

Type(1) 

Minimum 
Sampling 

Frequency 

Reporting 
Requirements(1)(2)(3) 

Reporting 
Frequency 

Reporting 
Level 

Precipitation Rain Gage inches Continuous 1/Discharge Daily Total Monthly 0.01 

Flow Rate Flow Meter(4)  gpm Continuous 1/Discharge Maximum Daily and 
Average Monthly Monthly + 10% of 

actual flow 
Chemical Oxygen 
Demand (COD) Each Outfall mg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 1 

Total Suspended 
Solids (TSS) Each Outfall mg/L Composite 1/Discharge Maximum Daily and 

Average Monthly Monthly 4 
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Table 28.  Monitoring Requirements, Outfalls 003, 004, 006, and 007 

Parameter Monitoring 
Location(s) Units Sample 

Type(1) 

Minimum 
Sampling 

Frequency 

Reporting 
Requirements(1)(2)(3) 

Reporting 
Frequency 

Reporting 
Level 

Total Dissolved  
Solids (TDS) Each Outfall mg/L Composite 1/Discharge Maximum Daily and 

Average Monthly Monthly 4 

pH Each Outfall s.u. Instantaneous 1/Discharge Daily Maximum and 
Daily Minimum Monthly 0.1 

Oil & Grease(6) Each Outfall mg/L Grab 1/Discharge Maximum Daily and 
Average Monthly Monthly 5 

Nitrate + Nitrite  
(as N) Each Outfall mg/L Composite 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.02 

Total Ammonia  
(as N) Each Outfall mg/L Composite 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.07 

Total Kjeldahl 
Nitrogen (as N) Each Outfall mg/L Composite 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.15 

Total Inorganic 
Nitrogen (as N)(7) Each Outfall mg/L Calculated 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.01 
lbs/day(5) 

Total Nitrogen  
(as N)(8) Each Outfall mg/L Calculated 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.01 lbs/day(5) 
Total Phosphorus  

(as P) Each Outfall mg/L Composite 1/Discharge Maximum Daily and 
Average Monthly Monthly 0.001 lbs/day(5) Calculated 

Antimony, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.5 

Arsenic, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 1 

Beryllium, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.8 

Cadmium, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.03 

Copper, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 2 

Iron, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 20 

Lead, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.3 

Mercury, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.005 

Nickel, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 2 

Selenium, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 1 

Silver, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 0.2 

Zinc, Total 
Recoverable Each Outfall µg/L Grab 1/Discharge Maximum Daily and 

Average Monthly Monthly 8 

Footnotes: 
1.  See definitions in Part V of the permit. 
2.  Maximum Daily: Report highest measured daily value for the reporting period on Discharge Monitoring Report (DMR) form. 
3.  If no discharge occurs during the reporting period then “No Discharge” shall be recorded on the DMR form.  
4.  Effluent flow rate must be reported for each individual outfall 
5.  Load calculation: lbs/day = the average of all calculated individual daily average loads (lbs/day) recorded during the reporting period. 
6.  EPA method 1664 (hexane extraction method) or other 40 CFR 136 approved method. 
7.  Total Inorganic Nitrogen is the sum of the Nitrate + Nitrite and Total Ammonia parameters. 
8.  Total Nitrogen is the sum of the Nitrate + Nitrite and Total Kjeldahl Nitrogen parameters. 
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3.1.2 Reporting Requirements 
The permit permittee must comply with reporting requirements as specified in ARM 17.30.1342 
 
 



Fact Sheet 
Rock Creek Mine 

Permit No.: MT0030287 
Page 47 of 76 

 

4 RATIONALE FOR SPECIAL CONDITIONS 
 
The following provides the rationale for the special conditions included in the permit. 
 

4.1 Additional Monitoring and Special Studies 
Precipitation Monitoring  
The permittee is required to monitor and report precipitation in the Rock Creek drainage basin, using 
a precipitation gauge that meets the standards provided in National Weather Service’s Instructional 
Bulletin 10-1302 (October 4, 2005), Instrument Requirements and Standards for the NWS Surface 
Observing Programs (Land), which are provided in Table 29. Precipitation monitoring is required to 
provide evidence that a precipitation event resulted in a discharge and that alternate limitations and 
monitoring requirements apply. Precipitation gauge installation and precipitation monitoring should 
start in the quarter before completion and operation of tailings, mill or adit site facilities. 
 

 Table 29. Precipitation Gauge Performance Standards 

Parameter Accuracy Range Resolution 

Liquid Precipitation 
Accumulated Amount 

±0.02 inches or 4 percent of 
hourly amount (whichever 

is greater) 
0-10 inches/Hour 0.01 inch 

Snow Depth 0 to 5 inches: ±0.5 inches, 
>5 to 99 inches: ±1.0 inch 0 to 99 inches (auto) 1 inch 

Freezing Precipitation Detection occurs whenever 
0.01 inch accumulates 0 to 40 inches 0.01 inch 

Frozen precipitation (water 
equivalent) 

±0.04 inches or 1 percent of 
total accumulation 0 to 40 inches 0.01 inch 

 
Stream Flow Monitoring 
The permittee is required to monitor and report stream flow in Rock Creek upstream of where 
Outfall 004 enters the receiving water (Rock Creek). The permittee should establish a permanent 
stream staff gage and discharge monitoring location, and collect measurements throughout the water 
year to develop an annual hydrograph and a 7Q10 for further permitting purposes. Site selection, 
discharge measurements, and hydrograph development should be done in accordance with standard 
procedures established by the USGS. Discharge monitoring data and associated hydrograph should 
be reported to DEQ in an annual report due January 28th of each year. Compliance with annual 
reporting is discussed in Section 2.4. Each annual report will address data from the previous water 
year (October 1 to September 30), and incorporate data from previous water years/annual reports (as 
applicable). Gage installation and flow monitoring should start in the quarter before completion and 
operation of mill site facilities. 

4.1.1 Ambient Monitoring 
In addition to the monitoring above, the permittee is also required to monitor the ambient conditions 
in Rock Creek upstream of Outfall 004. Monitoring should commence with the final construction of 
the Mill Facility, and occur semi-annually to capture high- and low-flow events in Rock Creek. One 
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sample should occur in the 2nd quarter and the other in the 4th quarter of each calendar year. Ambient 
monitoring requirements are presented in Table 30. 
 

Table 30. Ambient Monitoring Requirements–Rock Creek 

Parameter Units 
Minimum 

Monitoring 
Frequency 

Basis Sample 
Type(1) 

Reporting 
Requirements RRV 

Temperature °F 2/year Water quality standard 
determination Instantaneous Single Sample -- 

pH s.u. 2/year Water quality standard 
determination Instantaneous Single Sample 0.1 

Ammonia, Total  
(as N) mg/L 2/year Receiving water 

characterization Grab Single Sample 0.07 

Total Kjeldahl 
Nitrogen (as N) mg/L 2/year Receiving water 

characterization Grab Single Sample 0.5 

Inorganic Nitrogen, 
Total (as N)(2) mg/L 2/year Receiving water 

characterization Calculated Single Sample 0.01 

Nitrate + Nitrate  
(as N) mg/L 2/year Receiving water 

characterization Grab Single Sample 0.02 

Nitrogen, Total  
(as N)(3) mg/L 2/year Receiving water 

characterization Calculated Single Sample 0.001 

Phosphorus, Total  
(as P) mg/L 2/year Receiving water 

characterization Grab Single Sample 0.001 

Arsenic, Total 
Recoverable(4) µg/L 2/year Receiving water 

characterization Grab Single Sample 1 

Cadmium, Total 
Recoverable(4) µg/L 2/year Receiving water 

characterization Grab Single Sample 0.8 

Copper, Total 
Recoverable(4) µg/L 2/year Receiving water 

characterization Grab Single Sample 2 

Lead, Total 
Recoverable(4) µg/L 2/year Receiving water 

characterization Grab Single Sample 0.3 

Mercury, Total 
Recoverable(4) µg/L 2/year Receiving water 

characterization Grab Single Sample 0.005 

Selenium, Total 
Recoverable(4) µg/L 2/year Receiving water 

characterization Grab Single Sample 1 

Zinc, Total 
Recoverable(4) µg/L 2/year Receiving water 

characterization Grab Single Sample 8 

Hardness mg/L 2/year Water quality standard 
determination Grab Single Sample 1 

Footnotes: 
1. See Definition section at end of permit for explanation of terms. 
2. Total Inorganic Nitrogen is the sum of Total Ammonia and Nitrate + Nitrite parameters. 
3. Total Nitrogen is the sum of the Total Kjeldahl Nitrogen and Nitrate + Nitrite parameters. 
4. Metals must be analyzed as total recoverable using EPA Method (Section) 4.1.4 [EPA 600/4-79-020, March 1983] or equivalent. 

4.2 Best Management Practices and Pollution Prevention 
The NPDES regulations at 40 CFR 122.44(k) (incorporated by reference in ARM 17.30.1344(2)(b)) 
state that BMPs may be included as permit conditions when: 
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 Authorized under Section 304(e) of the CWA for the control of toxic pollutants and hazardous 
substances from ancillary industrial activities;  

 Authorized under Section 402(p) of the CWA for the control of storm water discharges;  
 Numeric effluent limitations are infeasible; or  
 The practices are reasonably necessary to achieve effluent limitations and standards or to carry 

out the purposes and intent of the CWA. 
 
DEQ is establishing BMPs for the facility as a special condition in this permit. 

4.2.1 BMPs 
A number of sites and activities found at metal mining facilities require the implementation of BMPs 
to prevent the contamination of storm water.  Implementation of BMPs are required not only for 
mineral extraction sites and material piles, but for discharges from roads accessing these sites.  
BMPs must be selected and implemented that address, at a minimum the following areas:  
 
 Good Housekeeping Practices; 
 Minimizing Exposure; 
 Erosion and Sediment Control; and 
 Management of Runoff and Run-on. 
 
An overview of the BMPs that may be applicable to the facility (haul or access roads; pits or 
quarries; overburden, waste rock, and raw material piles; and reclamation activities) is discussed 
below.  These BMPs are adapted from EPA’s Industrial Stormwater Fact Sheet, Sector G: Metal 
Mining (Ore Mining and Dressing) Facilities (EPA-833-F-06-022, December 2006) and should be 
referenced and incorporated by the permittee into the facility’s storm water pollution prevention plan 
(SWPPP/) applicable or necessary (see Section 4.2.3 of this fact sheet).  The BMPs listed below are 
neither comprehensive nor required; BMPs from other programs or permitting authorities may be 
substituted provided that the source of and justification for the BMP is included in the SWPPP. 
 
EPA has identified a wide variety of BMPs to mitigate discharges of contaminants at mines. These 
controls to prevent erosion and control sedimentation are the most effective if they are installed at 
the inception of operations and maintained throughout active operations and reclamation of the site. 
The following categories describe some of the BMP options available for reducing pollutants in 
storm water discharges at metal mining facilities:  
 
Discharge Diversion Structures 
Discharge diversion structures provide the first line of defense in preventing the contamination of 
discharges, and subsequent contamination of receiving waters. These are temporary or permanent 
structures installed to divert flow, store flow, or limit storm water run-on and runoff. Diversion 
dikes, curbs, and berms are temporary or permanent diversion structures that prevent runoff from 
passing beyond a certain point, and divert runoff away from its intended path. Dikes, curbs or 
berms may be used to surround and isolate areas of concern, diverting flow around piles of 
overburden, waste rock, and storage areas, to minimize discharge contact with contaminated 
materials and to limit discharges of contaminated water from confined areas.  
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Drainage/Storm Water Conveyance Systems 
Drainage or storm water conveyance systems can provide either a temporary or a permanent 
management practice which functions to channel water away from eroded or unstabilized areas, 
convey runoff without causing erosion, and/or carry discharges to more stabilized areas. The use of 
drainage systems as a permanent measure may be most appropriate in areas with extreme slopes, 
areas subject to high velocity runoff, and other areas where the establishment of substantial 
vegetation is infeasible or impractical. Some examples of drainage/storm water conveyance systems 
include: channels or gutters; open top box culverts and waterbars; rolling dips and road sloping; 
roadway surface water deflector; and culverts. Drainage and conveyance systems should be 
inspected periodically for blockages and erosion. Erosion and/or sedimentation that compromise the 
ability of these structures to convey storm water should be addressed. Where blockage or erosion 
occurs, more frequent maintenance of these structures may be required. 
 
Runoff Dispersion 
Drainage systems are most effective when used in conjunction with runoff dispersion devices 
designed to slow the flow of water discharged from a site. These devices also aid storm water 
infiltration into the soil and flow attenuation. Some examples of velocity dissipation devices 
include: check dams; rock outlet protection; level spreaders; serrated slopes and benched slopes; 
contouring; and drop structures. 
 
Sediment Control and Collection 
Erosion and sediment controls limit movement and retains sediments, preventing transportation 
offsite. Several structural collection devices have been developed to remove sediment from runoff 
before it leaves the site. Several methods of removing sediment from site runoff involve diversion 
mechanisms previously discussed, supplemented by a trapping or storage device. Structural 
practices typically involve filtering diffuse storm water flows through temporary structures such 
as straw bale dikes, silt fences, brush barriers or vegetated areas. Structural practices are typically 
low in cost. However, structural practices require periodic removal of sediment to remain 
functional. Several examples of sediment control and collection BMPs include: gabions, riprap, 
and native rock retaining walls; biotechnical stabilization; straw bale barrier; vegetated buffer 
strips; silt fence/filter fence; siltation berms; brush sediment barriers; sediment traps or catch 
basins; and sediment/settling ponds. Sediment ponds or traps located at final discharge points are 
designed to detain runoff from a 10-year, 24-hour precipitation event during active mining 
operations. 
 
Vegetation Practices 
Vegetation practices involve establishing a sustainable ground cover by permanent seeding, 
mulching, sodding, and other such practices. A vegetative cover reduces the potential for erosion of 
a site by: absorbing the kinetic energy of raindrops which would otherwise impact soil; intercepting 
water so it can infiltrate into the ground instead of running off and carrying contaminated discharges; 
and by slowing the velocity of runoff to promote on-site deposition of sediment. These practices 
include: topsoiling; broadcast seeding and drill seeding; willow cutting establishment; plastic 
matting, plastic netting and erosion control blankets; mulch-straw or wood chips; and compaction.   
Given the limited capacity to accept large volumes of runoff, and potential erosion problems 
associated with large concentrated flows, vegetative controls should typically be used in 
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combination with other management practices. Reclaimed vegetative cover must be similar to pre-
mining vegetative cover. Permanent vegetation cover appropriate for the site typically is established 
by the end of the third growing season following initial seeding, although the reclaimed plant 
community will continue to develop. From a hydrologic perspective the objective is 75% cover, 
including litter, which defines "good" hydrologic condition for runoff and sediment modeling 
purposes. 
 
Capping 
Capping or sealing of waste materials is designed to prevent infiltration, as well as to limit 
contact between discharges and potential sources of contamination. Ultimately, capping should 
reduce or eliminate the contaminants in discharges. In addition, by reducing infiltration, the 
potential for seepage and leachate generation may also be lessened.  
 
Treatment 
In some cases (e.g., low pH and/or high metals concentrations), BMPs, and sediment and erosion 
controls may not be adequate to produce an acceptable quality of storm water discharge. Under those 
circumstances additional physical or chemical treatment systems may be necessary to protect the 
receiving waters. Treatment practices are those methods of control which normally are thought of as 
being applied at the “end of the pipe” to reduce the concentration of pollutants in storm water before 
it is discharged. This is in contrast to many BMPs, where the emphasis is on keeping the water from 
becoming contaminated. Treatment practices may be required where flows are currently being 
affected by exposed materials and other BMPs are insufficient to meet discharge goals. These 
practices are usually the most resource intensive as they often require significant construction costs 
and monitoring and maintenance on a frequent and regular basis.  
 
Haul Roads and/or Access Roads 
Placement of haul roads or access roads should occur as far as possible from natural drainage areas, 
lakes, ponds, wetlands, or floodplains where soil will naturally be less stable for heavy vehicle 
traffic. If a haul road must be constructed near water, as little vegetation as possible should be 
removed from between the road and the waterway, as vegetation is a useful buffer against erosion 
and is an efficient sediment collection mechanism. The width and grade of haul or access roads 
should be minimal and designed to match natural contours of the area. Construction of haul roads 
should be supplemented by BMPs that divert runoff from road surfaces, minimize erosion, and direct 
flow to appropriate channels for discharge to treatment areas or other well-stabilized areas.  
 
Equipment/Vehicle Fueling and Maintenance 
Fueling and maintenance activities should be conducted indoors or under cover on an impermeable 
surface. Berms, curbs, or similar means should be used to ensure that storm water runoff from other 
parts of the facility does not flow over maintenance and fueling areas. Runoff from fueling and 
maintenance areas should be collected and treated or recycled. Proper waste management and spill 
prevention and response procedures should be implemented. Select good housekeeping procedures 
to minimize the amount of contaminated runoff generated (e.g. use dry cleanup methods, use drip 
pans, and drain parts of fluids before disposal). Conduct inspections of fueling areas to prevent 
problems before they occur. 
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Overburden, Waste Rock, and Raw Material Piles 
Overburden, topsoil, and waste rock, as well as raw material and intermediate and final product 
stockpiles, should be located away from surface waters, other sources of water and from geologically 
unstable areas. In addition surface waters and storm water should be diverted around the piles. As 
many piles as possible should be revegetated, (even if only on a temporary basis). At closure, 
remaining piles should be reclaimed. 
 
Reclamation Activities 
When a mineral deposit is depleted and operations cease, a mine site must be reclaimed according to 
appropriate state or federal standards.  Closure activities typically include restabilization of disturbed 
areas such as access or haul roads, pits or quarries, sedimentation ponds or work-out pits, and 
remaining waste piles.  Overburden and topsoil stockpiles may be used to fill in a pit or quarry 
(where practical).  Recontouring and revegetation should be performed to stabilize soils and prevent 
erosion. Major reclamation activities such as recontouring roads and filling in a pit or quarry can 
only be performed after operations have ceased.  However, reclamation activities such as 
stabilization of banks, reseeding, and revegetation should be implemented in mined out portions, or 
inactive areas of a site as active mining moves to new areas. 
 
A combination of preventive and treatment BMPs will yield the most effective storm water 
management for minimizing the discharge of pollutants via storm water runoff.   BMPs must also 
address preventive maintenance records or logbooks, regular facility inspections, spill prevention 
and response, and employee training.  All BMPs require regular maintenance to function as 
intended. Some management measures have simple maintenance requirements, others are quite 
involved. BMPs must be regularly inspected to ensure they are operating properly, including during 
runoff events. As soon as a problem is found, action to resolve it should be initiated immediately. 
 
The categories discussed above are not an exhaustive list of BMPs.  The permittee may identify and 
implement any additional BMPs that minimize and/or eliminate the generation of pollutants and the 
potential discharge of pollutants into state waters through normal operations and ancillary activities.  
Additional guidance on BMPs is available in EPA’s Guidance Manual for Developing Best 
Management Practices (EPA 833-B-93-004, October 1993).   

4.2.1 Storm Water Management 
The permittee must develop and maintain a Storm Water Pollution Protection Plan (SWPPP) that 
describes the facility, BMPs, control measures, and monitoring procedures that will ensure 
compliance with the terms and conditions of their MPDES permit.  The BMPs implemented at the 
facility may be structural or non-structural in nature.  The SWPPP must be submitted to DEQ no 
later than 60 days after the effective date of the permit.  SWPPPs are intended to be maintained such 
that they are updated and adjusted to reflect current conditions, activities, and any storm water issues 
identified at the facility.  Periodic evaluation of the SWPPP and the ongoing improvements to the 
facility, as documented in the SWPPP, will serve to improve the quality of storm water runoff. 
 
The SWPPP must contain a narrative evaluation of the appropriateness of storm water management 
practices that divert, infiltrate, reuse, or otherwise manage storm water runoff such as to reduce the 
discharge of pollutants.  Appropriate measures are highly site-specific, but may include, among 
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others, vegetative swales, collection and reuse of storm water, inlet controls, snow management, 
infiltration devices, and wet retention measures.  The SWPPP must document, at minimum, the 
following:  
 
Storm Water Pollution Prevention Team and SWPPP Administrator 
The permittee must identify the staff members that comprise the facility’s storm water pollution 
prevention team as well as their individual responsibilities. This team must include, and the SWPPP 
specify, a “SWPPP Administrator.”  The SWPPP Administrator is the lead responsible person for 
ensuring the development, implementation, and maintenance of the SWPPP.  The SWPPP 
Administrator also serves as the primary contact person regarding the SWPPP.  The facility’s storm 
water pollution prevention team is responsible for assisting the facility manager in developing and 
revising the facility’s SWPPP as well as maintaining control measures and taking corrective actions 
where required. Each member of the storm water pollution prevention team must have ready access 
to this permit and SWPPP. 
 
Site Description 
The SWPPP must provide a description of the nature of the industrial activities at the facility.  The 
SWPPP must document the mining and associated activities with the potential to impact the storm 
water discharges covered by this permit. 
 
Site Map 
The SWPPP must include a legible map(s) of sufficient scale which clearly shows current conditions 
including the following: 
 
 Map scale; 
 North arrow; 
 The site boundaries for the facility or activity; 
 Locations of all receiving waters in the immediate vicinity of the facility; 
 The location and extent of structures and impervious surfaces; 
 Directions of storm water flow (use arrows); 
 Locations of all existing structural storm water control measures; 
 Locations of all storm water conveyances including ditches, pipes, and swales; 
 Locations of all storm water outfall and monitoring points;  
 Locations of storm water inlets and outfalls, with a unique identification code for each outfall; 
 Locations of potential pollutant sources; 
 Locations where spills or leaks have occurred; 
 Locations and descriptions of all non-storm water discharges; 
 Locations and sources of run-on to the facility from adjacent property that contains pollutants; 

and 
 Locations of the following activities where such activities are exposed to precipitation:  

o Fueling stations;  
o Vehicle and equipment maintenance and/or cleaning areas;  
o Loading/unloading areas;  
o Locations used for the treatment, storage, or disposal of wastes;  
o Liquid storage tanks;  
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o Processing and storage areas;  
o Immediate access roads and rail lines used or traveled by carriers of raw materials, 

manufactured products, waste material, or by-products used or created by the facility;  
o Major permanent facility structures; transfer areas for substances in bulk; and  
o Machinery. 

 
In addition to the above items, the SWPPP must document the locations of the following (as 
appropriate):  
 
 Mining or milling site boundaries;  
 Access and haul roads;  
 Outline of the drainage areas of each storm water outfall within the facility with indications of 

the types of discharges from the drainage areas;  
 Location(s) of all permitted discharges covered under an individual MPDES permit; 
 Outdoor equipment storage, fueling, and maintenance areas;  
 Materials handling areas;  
 Outdoor manufacturing, outdoor storage, and material disposal areas;  
 Outdoor chemicals and explosives storage areas;  
 Overburden, materials, soils, or waste storage areas;  
 Location of mine drainage (where water leaves the mine) or other process water;  
 Tailings piles and ponds (including proposed ones);  
 Heap leach pads; off-site points of discharge for mine drainage and process water;  
 Surface waters;  
 Boundary of tributary areas that are subject to effluent limitations guidelines; and  
 Location(s) of reclaimed areas. 
 
Summary of any Potential Pollutant Sources 
The permittee must document in the SWPPP areas at the facility where industrial materials or 
activities are exposed to storm water and from which allowable non-storm water discharges are 
released. Industrial materials or activities include, but are not limited to: material handling 
equipment or activities; industrial machinery; raw materials; industrial production and processes; 
and intermediate products, byproducts, final products, and waste products.  Material handling 
activities include, but are not limited to: the storage, loading and unloading, transportation, disposal, 
or conveyance of any raw material, intermediate product, final product or waste product. For each 
area identified, the description must include: 
 
 A list of the industrial activities exposed to storm water (e.g., material storage; equipment 

fueling, maintenance, and cleaning); 
 A list of the pollutant(s) or pollutant constituents (e.g. crankcase oil, zinc, sulfuric acid, and/or 

cleaning solvents) associated with each identified activity. The pollutant list must include 
materials that have been handled, treated, stored, or disposed, and that have been exposed to 
storm water in the 3 years prior to the date of the SWPPP; and 

 Documentation of where potential spills and leaks may occur that might contribute pollutants to 
storm water discharges, and the corresponding outfall(s) potentially affected by such spills and 
leaks. The permittee must document spills and leaks of oil or toxic or hazardous pollutants that 
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actually occurred at exposed areas or that drained to a storm water conveyance, in the 3 years 
prior to the date of the SWPPP. 

 
Each facility component or system must be examined for its waste minimization opportunities and 
its potential for discharge to state waters due to equipment failure, improper operation, and natural 
phenomena. This examination must include, at a minimum, all normal operations and ancillary 
activities including (as appropriate) material storage areas, plant site runoff, in-plant transfer, process 
and material handling areas, loading or unloading operations, spillage or leaks, sludge and waste 
disposal, or drainage from raw material storage. 
 
Description of Control Measures and BMPs 
The permittee must document in the SWPPP the location and types of control measures installed and 
implemented at the facility and describe how the control measure selection and design 
considerations were addressed.  This documentation must describe how the control measures address 
both the pollutant sources identified and any storm water run-on that commingles with any 
discharges covered under this permit.  Documentation of control measures must include design and 
maintenance criteria for permanent and temporary structural control measures (i.e. plans, detail 
drawings, cross-sections, specifications, narrative description, etc.) and an appropriate maintenance 
schedule. The selection, design, installation, and implementation of these control measures must be 
in accordance with good engineering practices and/or manufacturer’s specifications, and the SWPPP 
should reference all source(s) used in BMP design, installation, implementation, and maintenance 
specifications (i.e. EPA, Montana Department of Transportation, or other BMP manuals).  Note that 
the permittee may deviate from such manufacturer’s specifications as long as the permittee provide 
justification any deviation and includes documentation of the rationale in the part of the SWPPP that 
describes control measures. In addition, any other requirements for other programs or permitting 
activities which would meet the SWPPP requirements may be incorporated.  If the permittee finds 
that any control measures are not achieving their intended effect of minimizing pollutant discharges, 
then the permittee must modify these control measures as expeditiously as practicable. 
 
Control measures that must be documented in the SWPPP and implemented by the permittee must, 
at a minimum, include: 
 
 Good Housekeeping Procedures.  Keep clean all exposed areas that are potential sources of 

pollutants, using such measures as sweeping at regular intervals, keeping materials orderly and 
labeled, and storing materials in appropriate containers. 

 Maintenance.  Regularly inspect, test, maintain, and repair all industrial equipment and systems 
to avoid situations that may result in leaks, spills, and other releases of pollutants in storm water 
discharged to receiving waters.   All control measures that are used to achieve the effluent limits 
required by this permit in must be maintained in effective operating condition.  Non-structural 
control measures must also be diligently maintained (e.g., spill response supplies available, 
personnel appropriately trained).  If control measures need to be replaced or repaired, then the 
permittee must make the necessary repairs or modifications before the next storm event. 

 Spill Prevention and Response Procedures.  Minimize the potential for leaks, spills and other 
releases that may be exposed to storm water and develop plans for effective response to such 
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spills if or when they occur.  At a minimum, the SWPPP must document and the permittee must  
implement the following: 
o Procedures for plainly labeling containers (e.g., “Used Oil,” “Spent Solvents,” “Fertilizers 

and Pesticides,” etc.) that may be susceptible to spillage or leakage to encourage proper 
handling and facilitate rapid response if spills or leaks occur; 

o Preventative measures such as barriers between material storage and traffic areas, secondary 
containment provisions, and procedures for material storage and handling;   

o Procedures for expeditiously stopping, containing, and cleaning up leaks, spills, and other 
releases.  Employees who may cause, detect, or respond to a spill or leak must be trained in 
these procedures and have necessary spill response equipment available; and 

o Procedures for notification of appropriate facility personnel, emergency response agencies, 
and regulatory agencies. 

 Erosion and Sediment Controls.  The permittee must stabilize exposed areas and contain runoff 
using structural and/or non-structural control measures to minimize onsite erosion and 
sedimentation, and the resulting discharge of pollutants.  Among other actions, flow velocity 
dissipation devices must be placed at discharge locations and within outfall channels where 
necessary to reduce erosion and/or settle out pollutants.  In selecting, designing, installing, and 
implementing appropriate control measures, the permittee is encouraged to consult with available 
guidance resources relating to BMPs for erosion and sedimentation, including industrial sector-
specific information. 

 Management of Runoff.  The permittee must divert, infiltrate, reuse, contain, or otherwise reduce 
storm water runoff, to minimize pollutants in any discharges.  In selecting, designing, installing, 
and implementing appropriate control measures, the permittee is encouraged to consult with 
available guidance resources relating to storm water BMPs for runoff management, including 
industrial sector-specific information. 

 
Additionally, the permittee must address and document the following in their SWPPP: 
 
 The number and quantity of pollutants and the toxicity of effluent generated, discharged, or 

potentially discharged at the facility must be minimized by the permittee to the extent feasible by 
managing each influent waste stream in the most appropriate manner; 

 Storm water control measures must be designed, operated, and maintained to maximize the 
chemical and/or physical processes that reduce or eliminate the discharge of any pollutants to 
state surface waters; 

 Sediment ponds must be clearly staked to indicate sediment accumulation; 
 The permittee must ensure proper operation and maintenance of any control and/or discharge 

structures; 
 To the maximum extent possible, 100-foot setbacks or 35-foot vegetated buffer strips between 

roads and/or other impervious surfaces and any downgradient surface waters or other conduits to 
surface waters will be established and/or maintained; 

 Where experience indicates a reasonable potential for equipment failure (e.g., a tank overflow or 
leakage), natural condition (e.g., precipitation), or other circumstances that may result in 
significant amounts of pollutants reaching state waters, the SWPPP should include a prediction 
of the direction, rate of flow and total quantity of pollutants that could be discharged from the 
facility as a result of each condition or circumstance;  
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 The permittee must take into account and control for sediment in snow plowed or otherwise 
removed from the mine, ancillary facilities, and roads; and 

 Discharges to frozen or snow-covered ground must be minimized or eliminated. 
 
Any Schedules and/or Standard Operating Procedures 
The SWPPP must document any control measure inspections, routine maintenance, and/or 
procedures that impact the potential generation and/or discharge of pollutants by the facility.  The 
permittee must conduct a facility inspection once every 30 days and within 24 hours of a significant 
precipitation event of 0.5 inches or greater. At a minimum, the documentation of each routine 
facility inspection must include the following:  
 
 The inspection date and time;  
 The name(s) and signature(s) of the inspector(s);  
 Weather information;  
 A description of any discharges occurring at the time of the inspection;  
 Any previously unidentified discharges of pollutants from the site;  
 Any observations of obvious indicators of storm water pollution;  
 Any control measures needing maintenance or repairs;  
 Any failed control measures that need replacement; 
 Any incidents of noncompliance observed; and  
 Any additional control measures needed to comply with the permit requirements.  

 
An inspection for a significant storm event may also be used and credited towards one of the 
monthly inspections.  
 
Corrective Actions 
If any of the following conditions occur then the permittee must review and revise the selection, 
design, installation, implementation, and maintenance of the facility’s control measures to ensure 
that the condition is eliminated and will not be repeated in the future: 
 
 An unauthorized release or discharge (e.g., spill, leak, or discharge of non-storm water not 

authorized by this or another MPDES permit) occurs at the facility;  
 The permittee become aware, or DEQ determines, that the control measures are not stringent 

enough for the discharge to meet applicable water quality standards;  
 An inspection or evaluation of the facility by a DEQ representative determines that modifications 

to the control measures are necessary to meet the non-numeric effluent limits in this permit; or 
 An inspection finds that the control measures are not being properly operated and maintained. 
 
Corrective Action Deadlines 
If an inspection or other observation identifies storm water pollution or control measures needing 
repair or replacement then the permittee must document these conditions within 24 hours of making 
such discovery.  Subsequently, within 14 days of such discovery, the permittee must document any 
corrective actions taken or needed, any further investigation the deficiency, or the basis for 
determining that no further action is needed.  If the permittee determines that any changes are 
necessary following the review, then any modifications to the control measures must be made before 
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the next storm event if possible, or as soon as practicable following that storm event.  The permittee 
must document the following:  
 
 A summary of any corrective actions taken; 
 Notice of whether any SWPPP modifications are required; 
 The date any corrective action was initiated; and  
 The date that the corrective action was completed.  

 
These time intervals are not grace periods but are schedules considered reasonable for documenting 
any findings and for making necessary repairs and improvements.  They are included in this permit 
to ensure that the conditions prompting the need for these repairs and improvements are not allowed 
to persist indefinitely. 
 
Effect of Corrective Action 
If the event triggering the corrective action review is a permit violation then correcting it does not 
remove the original violation.  Additionally, failing to take corrective action in accordance with this 
section is an additional permit violation. DEQ will consider the appropriateness and promptness of 
corrective action in determining potential enforcement responses to permit violations. 
 
Employee Training 
The SWPPP Administrator must ensure all employees receive in-house training, including all 
members of the pollution prevention team, who work in areas where industrial materials or activities 
are exposed to storm water, or who are responsible for implementing activities necessary to meet the 
conditions of this permit (e.g., inspectors, maintenance personnel).  Training must cover both the 
specific control measures used to achieve the effluent limits in this permit, and the monitoring, 
inspection, planning, reporting, and documentation requirements in other parts of this permit.  
Training must be conducted at least annually at a minimum and the date of the training and 
employees in attendance must be documented. 
 
SWPPP Modifications and Updates 
The SWPPP must be maintained and kept up-to-date to reflect current site conditions.  If 
construction or a change in the design, operation, or maintenance at the facility either changes the 
nature of pollutants discharged in storm water from the facility or increases the quantity of pollutants 
discharged, then the permittee must review the selection, design, installation, implementation, and 
maintenance of the facility’s control measures to determine if any modifications to the SWPPP are 
necessary.  Any SWPPP modification or update must be signed by a responsible corporate official as 
specified in ARM 17.30.1323. 
 
The permittee is required to operate, build, and maintain the facility and storm water practices as 
identified in their SWPPP.  The permittee is free to adjust or change the control measures used at 
any time.  This flexibility allows the permittee to adjust practices as necessary to ensure continued 
compliance with the permit.  The SWPPP must be kept up-to-date to document any changes in 
BMPs, control measures or corrective actions.  Any changes to the SWPPP must be submitted to 
DEQ within 30 days for review.  The submission of a SWPPP is addressed in the compliance 
schedule as summarized above in Section 2.5. 
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4.2.1.1 Review of SWPPP Submitted with Current MPDES Application 
With its renewal application the permittee submitted Storm Water Pollution Prevention Plan for RC 
Resources, Inc. Rock Creek Mine (Rock Creek SWPPP), which outlines the facility design, BMPs, 
and control measures to manage storm water on the facility. Pertinent sections of the Rock Creek 
SWPPP for each outfall are summarized below. Currently, BMPs include structural controls such as 
berms, ditches, rock check dams, sediment filters and sediment basins and ponds. Specific structural 
controls for each outfall and drainage are summarized below. However, the current SWPPP does not 
include all of the requirements listed above; therefore, 180 days prior to the construction of the 
facility; an updated SWPPP shall be submitted to DEQ, reflecting the above requirements. 
Thereafter, any changes to the SWPPP must be submitted to DEQ within 30 days for review. 
 
Outfall 003 
At the tailings site a run-on diversion ditch and berm system will limit run-on from uphill of the 
tailing site. The run-on diversion will divert un-uncontaminated storm water flows around the tailing 
site to level spreaders. The toe dike constructed along the downhill edge of the tailings site will 
contain any from the tailing pile. A perimeter collection ditch along the toe dike outslope will 
capture runoff from the exterior slope of the dike. Storm water will report to settling sedimentation 
basins to infiltrate or discharge after settling if necessary. Water that is in contact with tailing will 
evaporate or infiltrate. Tailings seepage will collected by an under drain system and transferred to a 
lined collection pond. From this pond, collected seepage will be pumped to the water treatment surge 
pond for treatment or incorporation into the mine process water circuit. Soil stockpiles will be 
graded to have 2:1 horizontal to vertical slopes and be surrounded by a sediment filter to minimize 
soil loss prior to effective revegetation. Storm water runoff from the soil stockpiles will be directed 
to collection ditches or sediment basins. 
 
Outfall 004 
At the mill site a run-on diversion ditch and berm system will prevent run-on from uphill of the mill 
site. The run-on diversion will divert un-contaminated storm water flows around the mill site to level 
spreaders. Runoff from native material fill slopes along the mill site’s exterior will be diverted to 
basins for infiltration. Sediment filters will be installed along the slope until vegetation is fully 
established on the slopes. A perimeter collection ditch and berm system at the downhill edge of the 
mill site will collect runoff water from the mill area. This water will report to a lined retention pond. 
From the retention pond, water will be pumped into the mill process circuit and ultimately 
transported via pipeline to the water treatment plant for treatment and discharge. Storm water runoff 
from the exterior fill slopes at the mill site will be conveyed by ditches to a collection pond for 
infiltration or discharge at Outfall 004. Soil stockpiles will be graded to have 2:1 horizontal to 
vertical slopes and be surrounded by a sediment filter to minimize soil loss prior to effective 
revegetation. Storm water runoff from the soil stockpiles will be directed to collection ditches or 
sediment basins. 
 
Outfalls 006 and 007 
At the evaluation adit a run-on diversion ditch and berm system will prevent run-on from uphill. The 
run-on diversion will divert un-contaminated storm water flows around the adit site to level 
spreaders. A perimeter collection ditch and berm system at the downhill edge of the adit site will 
direct runoff water from the portal pad to a collection pond. The ditch and pond will be lined during 
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the operation phase of the evaluation adit. Water collected in the pond at the toe of the pad will be 
pumped back to the lined mine water surge pond on the pad surface and this comingled storm water 
and mine water will be used in the adit or transported via pipeline to the water treatment plant at the 
support facility site. The soil stockpile on the west side of the site will be graded to have 2:1 
horizontal to vertical slopes and be surrounded by silt fence, a native soil/rock berm or hay bale 
berm to minimize soil loss prior to revegetation. Storm water runoff from the soil stockpile will be 
collected in ditches along the downhill perimeter and routed to a sediment basin at the base of the 
pile where it will infiltrate and be discharged. 

4.3 Reopener Provisions 
DEQ may reopen the permit to modify permit conditions and requirements.  ARM 17.30.1361 
addresses causes for modifying an MPDES permit based on information obtained after permit 
issuance.  The permit also lists specific causes for which it may be reopened and modified. These 
reopener provisions include the following: 
 
 New water quality standards (when requested by the permittee) (ARM 17.30.1361(2)(c)); 
 Water quality standards or trigger values being exceeded in the receiving water (ARM 

17.30.1361(2)(b)); 
 Development and approval of a TMDL or wasteload allocation that applies to the permittee 

(ARM 17.30.1361(2)(b)); 
 A revision to the water quality management plan that calls for different effluent limitations than 

what are in the permit; establishment of a toxic prohibition or standard under Clean Water Act 
Section 307(a) that is more stringent than limitations for the toxic pollutant in the permit (ARM 
17.30.1361(2)(f) and (g) and 1344(2)); or 

 Changes in the whole effluent toxicity protocol or any other conditions related to the control of 
toxicants that have occurred or are needed (ARM 17.30.1361(b)). 

 
As noted, the specific reopener provisions included in the permit are consistent with the various 
provisions of ARM 17.30.1361 
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5 STANDARD CONDITIONS  
 
Per ARM 17.30.1342, standard conditions must be included in all MPDES permits and the permittee 
must comply with the standard conditions at all times.  These requirements are incorporated into the 
permit.  In addition to these requirements, ARM 17.30.1343 and 40 CFR 122.42 establish additional 
conditions applicable to specific categories of MPDES permits; the facility is an existing industrial 
discharger and has the additional requirements of ARM 17.30.1343(a) included in the permit.  These 
requirements establish additional notification for toxic pollutants that exceed a specified level, that 
exceed the level given in the facility’s permit application, or that are not regulated in the permit. 
 
40 CFR 123.25(a)(12) allows the state to omit or modify conditions to impose more stringent 
requirements. In accordance with 40 CFR 123.25, this Permit omits federal conditions that address 
enforcement authority specified in 40 CFR 122.41(j)(5) and (k)(2) because the enforcement 
authority under the ARM is more stringent. In lieu of these conditions, the permit incorporates by 
reference 75-5-633, MCA. 
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6 NONSIGNIFICANT DETERMINATION  
 
The WQA states that it is unlawful to cause degradation of state waters without an authorization issued 
pursuant to 75-5-303, MCA [75-5-605(1)(d), MCA]. ARM 17.30.706(2) states that DEQ will determine 
whether a proposed activity may cause degradation for all activities which are permitted, approved 
licensed or otherwise authorized by DEQ, such as issuance of a discharge permit. A nondegradation 
analysis was conducted in Section 2.2.5 of this permit fact sheet for the proposed discharges and 
activities regulated by this permit. Based on this analysis DEQ has made the following determination: 
 
OUTFALLS 003, 004, 006, AND 007  
DEQ has set the effluent limits and conditions in the current permit to comply with the criteria of 
ARM 17.30.715 (Criteria for Determination of Nonsignificant Changes in Water Quality), thus the 
proposed discharge is nonsignificant based on Montana’s Nondegradation rules and Policy (75-5-
301(5) and 303, MCA). Any change in water quality resulting from these discharges is considered 
nonsignificant provided that the permittee is in compliance with the effluent limits and conditions of 
the permit. 
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7 PUBLIC PARTICIPATION 
 
In accordance with ARM 17.30.1372, DEQ issued Public Notice No. MT-15-52 dated October 9, 
2015. The public notice states that a tentative decision has been made to issue an MPDES permit for 
RC Resources, Inc. – Rock Creek Mine and that a draft permit, fact sheet and environmental 
assessment (EA) have been prepared. Public comments are invited any time prior to the close of the 
business on November 13, 2015. Comments may be directed to: 
 

DEQ Permitting and Compliance Division 
Water Protection Bureau 

PO Box 200901 
Helena, MT 59620 

 
or DEQWPBPublicNotices@mt.gov 

 
All comments received or postmarked prior to the close of the public comment period will be 
considered in the formulation of the final permit. DEQ will respond to all substantive comments and 
issue a final decision within sixty days of the close of the public comment period or as soon as 
possible thereafter.  
      
All persons, including the applicant, who believe any condition of a draft permit is inappropriate or 
that DEQ's tentative decision to deny an application, terminate a permit, or prepare a draft permit is 
inappropriate, shall raise all reasonably ascertainable issues and submit all reasonably available 
arguments supporting their position by the close of the public comment period (including any public 
hearing) under ARM 17.30.1372. 
 

7.1 Notification of Interested Parties 
Copies of the public notice were mailed to the discharger, state and federal agencies and interested 
persons who have expressed an interest in being notified of permit actions. A copy of the distribution 
list is available in the administrative record for this permit. In addition to mailing the public notice, a 
copy of the notice and applicable draft permit, fact sheet and EA were posted on DEQ’s website for 
a minimum of 30 days. 
 
Any person interested in being placed on the mailing list for information regarding this MPDES 
permit should contact DEQ, reference this facility, and provide a name, address, and phone number. 

7.2 Public Hearing Written Comments 
Public Notice MT-15-52 also includes notification that DEQ will hold a public hearing on the draft 
permit.  The public hearing is scheduled to begin at 6:00 PM on November 11, 2015, at the Noxon 
School located at 300 Noxon Avenue in Noxon, Montana.  While November 11, 2015, is a holiday, 
the building will be open and available for the public hearing.  DEQ will record public comments on 
the draft permit during the public hearing.  DEQ will record public comments on the draft permit 
during the public hearing. 
 

mailto:DEQWPBPublicNotices@mt.gov
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7.3 Permit Appeal  
After the close of the public comment period, DEQ will issue a final permit decision. A final permit 
decision means a final decision to issue, deny, modify, revoke and reissue, or, terminate a permit. A 
permit decision is effective 30 days after the date of issuance unless a later date is specified in the 
decision, a stay is granted pursuant to ARM 17.30.1379, or the applicant files an appeal pursuant to 
75-5-403, MCA.   
 
The Applicant may file an appeal within 30 days of DEQ’s action to the following address: 
 

Secretary, Board of Environmental Review 
Department of Environmental Quality 

1520 East Sixth Avenue 
PO Box 200901 

Helena, Montana 59620-0901 
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MASTER LIST OF APPENDICES 
 

Appendix 
and 

Table/Figure 
Number 

Description Applicability 

1. Facility Site Maps 
1.A Facility Overview Map Rock Creek Mine 
1.B Tailings Site Map Rock Creek Mine 
1.C Mill Site Map Rock Creek Mine 
1.D Evaluation Adit Site Map Rock Creek Mine 

2. Water Quality Standards and Nondegradation Criteria 

2.A Applicable Water Quality Standards and 
Nondegradation Criteria 

Unnamed Tributary to 
Miller Gulch 

2.B Applicable Water Quality Standards and 
Nondegradation Criteria Rock Creek 

2.C Applicable Water Quality Standards and 
Nondegradation Criteria 

Unnamed Tributary to 
West Fork Rock Creek 

3. Receiving Water Characteristics 

3.A 
Receiving Water Characteristics – Conventional and 

Nonconventional Pollutants and Parameters and Toxic 
Priority Pollutants 

Unnamed Tributary to 
Miller Gulch 

3.B 
Receiving Water Characteristics – Conventional and 

Nonconventional Pollutants and Parameters and Toxic 
Priority Pollutants 

Rock Creek 
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APPENDIX 1 – FACILITY SITE MAPS 
 
Figure 1.A. Facility Overview Map (Revett and Hydrometrics, 2014) 
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Figure 1.B. Mill Site Map (Revett and Hydrometrics, 2014) 
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Figure 1.C. Mill Site Map (Revett and Hydrometrics, 2014) 
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Figure 1.D. Evaluation Adit Site Map (Revett and Hydrometrics, 2014) 

 
 

NOTES: 
1.) DURING INITIAL CONSTRUCTION OF ADIT PORTAL, ALL 

EQUIPMENT, MATERIAL UNLOADING, FUEL STATIONS, 
AND FUEL STORAGE WILL BE WITHIN FOOT PRINT OF THE 
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2.) NO STORM WATER DISCHARGE PLANNED FROM OUTFALL 
006 AFTER INITIAL CONSTRUCTION PHASE. 

RUNON 
DIVERSION 

\
RUNOFF 
DIVERSION 

\
SEDIMENT 

, FILTER 

SURFACE WATER 
; FLOW DIRECTION 

'-,. BERM 

" 
\ STORM WATER 

\ PERMIT AREA 



Fact Sheet 
Rock Creek Mine 

Permit No.: MT0030287 
Page 70 of 76 

 

APPENDIX 2 – WATER QUALITY STANDARDS AND NONDEGRADATION CRITERIA  
 

Table 2.A.  Numeric Water Quality Standards – Unnamed Tributary to Miller Gulch 

Parameter Units 

Acute Water 
Quality 

Standard 
( Sa) 

Chronic 
Water 
Quality 

Standard 
( Sc) 

Human Health 
Water Quality 

Standard 
(Shh) 

Nondegradation 
Category 

Nondegradation 
Criterion or 

Not Applicable 
(SND or NA) 

Conventional and Nonconventional Pollutants 

Total Suspended Solids mg/L No increase above natural Harmful No Increase 

Ammonia(1) mg/L 3.1 1.3 -- Toxic --(2) 

Nitrate + Nitrite mg/L -- -- 10 Toxic --(2) 
Total Nitrogen(3) mg/L -- 0.275 -- Nutrient --(2) 
Oil & Grease mg/L -- -- 10 Narrative No Increase 
Total Phosphorus(3) mg/L -- 0.025 -- Nutrient --(2) 

Metals 

Cadmium, Total(4) µg/L 1.7 0.2 5 Toxic --(2) 
Copper, Total(4) µg/L 11.2 7.6 1300 Toxic --(2) 
Lead, Total(4) µg/L 60.2 2.4 15 Toxic --(2) 
Mercury, Total µg/L 1.70 0.91 0.05 Toxic w/BCF > 300 --(2) 
Zinc, Total(4) µg/L 97.8 98.7 2000 Toxic --(2) 
Footnotes: 
1. Water quality standard based on receiving water ambient conditions for temperature and pH. Since data were lacking in Miller Gulch at 

point of discharge, downstream data from the Clark Fork River were substituted (See Appendix 3). 
2. Tier I nondegradation criteria are based on water quality standards in DEQ-7. 
3. Nutrient standards only apply July 1 – September 30. 
4. Water quality standard based on receiving water ambient conditions for hardness (See Appendix 3). 
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Table 2.B.  Numeric Water Quality Standards – Rock Creek 

Parameter Units 

Acute Water 
Quality 

Standard 
( Sa) 

Chronic 
Water 
Quality 

Standard 
( Sc) 

Human Health 
Water Quality 

Standard 
(Shh) 

Nondegradation 
Category 

Nondegradation 
Criterion or 

Not Applicable 
(SND or NA) 

Conventional and Nonconventional Pollutants 

Total Suspended Solids mg/L No increase above natural Harmful No Increase 

Ammonia(1) mg/L 8.1 3.2 -- Toxic 0.48 

Temperature °F See ARM 17.30.623(2)(e) Harmful 0.4 

pH s.u. 0.5 increase or decrease from natural Harmful 0.05 

Nitrate + Nitrite mg/L -- -- 10 Toxic 0.01 

Total Nitrogen(2) mg/L -- 0.275 -- Nutrient 0.0275 

Oil & Grease mg/L -- -- 10 Narrative 1.0  

Total Phosphorus(2) mg/L -- 0.025 -- Nutrient 0.0025 

Metals 

Cadmium, Total(3) µg/L 0.5 0.1 5 Toxic 0.015 

Copper, Total(3) µg/L 3.8 2.9 1300 Toxic 0.44 

Lead, Total(3) µg/L 13.98 0.54 15 Toxic 0.081 

Mercury, Total µg/L 1.70 0.91 0.05 Toxic w/BCF > 300 0.0075 

Zinc, Total(3) µg/L 37.0 37.0 2000 Toxic 5.6 
Footnotes: 
1. Water quality standard based on receiving water ambient conditions for temperature and pH (See Appendix 3). 
2. Nutrient standards only apply July 1 – September 30. 
3. Water quality standard based on receiving water ambient conditions for hardness (See Appendix 3). 
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Table 2.C.  Numeric Water Quality Standards – Unnamed Tributary to West Fork Rock Creek 

Parameter Units 

Acute Water 
Quality 

Standard 
( Sa) 

Chronic Water 
Quality 

Standard 
( Sc) 

Human Health 
Water Quality 

Standard 
(Shh) 

Nondegradation 
Category 

Nondegradation 
Criterion or 

Not Applicable 
(SND or NA) 

Conventional and Nonconventional Pollutants 

Total Suspended Solids mg/L No increase above natural Harmful No Increase 

Ammonia(1) mg/L 8.1 3.2 -- Toxic --(2) 

Nitrate+ Nitrite mg/L -- -- 10 Toxic --(2) 

Total Nitrogen(3) mg/L -- 0.275 -- Nutrient --(2) 

Oil & Grease mg/L -- -- 10 Narrative No Increase 

Total Phosphorus(3) mg/L -- 0.025 -- Nutrient --(2) 

Metals 

Cadmium, Total(4) µg/L 0.5 0.1 5 Toxic --(2) 
Copper, Total(4) µg/L 3.8 2.9 1300 Toxic --(2) 
Lead, Total(4) µg/L 13.98 0.54 15 Toxic --(2) 
Mercury, Total µg/L 1.70 0.91 0.05 Toxic w/BCF > 300 --(2) 
Zinc, Total(4) µg/L 37.0 37.0 2000 Toxic --(2) 
Footnotes: 
1. Water quality standard based on receiving water ambient conditions for temperature and pH. Since data were lacking in the receiving at 

point of discharge, downstream data from Rock Creek were substituted (See Appendix 3). 
2. Tier 1 nondegradation criteria are based on water quality standards in DEQ-7. 
3. Nutrient standards only apply July 1 – September 30. 
4. Water quality standard based on receiving water ambient conditions for hardness (See Appendix 3). 
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APPENDIX 3 – RECEIVING WATER CHARACTERISTICS 
 
Where receiving water quality data is available it may be used in the development of water quality 
based effluent limitations (WQBEL) for the parameters of concern (POC).  For new or increased 
sources subject to nondegradation review, existing water quality, as defined in ARM 17.30.702, is 
necessary for all POC present in the discharge. Criteria for establishing POC is discussed in Section 
2.2.4 of this permit fact sheet. This Appendix describes the process used to determine the receiving 
water concentration or value for purposes of developing WQBELs.  
 
Receiving water quality should be based on samples collected during the period of critical stream 
flow (Qs), as described in Section 2.2.7.  Because Qs is an infrequent event and data is not typically 
available, the background concentration (Cs) must be estimated based on water quality data that is 
collected outside of this flow condition. To account for the uncertainties in estimating background 
data, DEQ uses the upper and lower quartiles of the sample data. The upper quartile is defined as the 
75th percentile of the measured or observed data and the lower quartile is the 25th percentile of the 
same data set.  A minimum of 10 data points or measurements must be available and representative 
of the range of hydrologic conditions in the receiving water.  Data used in this analysis must be 
collected upstream of the point of discharge for flowing waterbodies or outside of the influent of the 
discharge for non-flowing waterbodies.  
 
For most constituents, the critical background concentration is defined to be the upper quartile of the 
sample data for purposes of a reasonable potential analysis and determining assimilative capacity. In 
some cases, including application of the nondegradation criteria in ARM 17.30.715(1), changes in 
existing water quality or the water quality standard in expressed relative to the background 
concentration in the receiving water.  In these situations the WQBEL is based on the lower bound 
estimate of the interquartile range (25th percentile value) to maintain the existing water quality of the 
receiving water. 
 
Temperature and pH and hardness data for calculating the ammonia standards for Miller Gulch were 
taken from the Lower Clark Fork River, since ambient data for this receiving water were limited and 
ultimately the Clark Fork River is to be protected. Data for temperature, pH, and hardness were 
summarized from the following monitoring stations: Clark Fork River (5403CL01, 1983-1996), 
Clark Fork River above Noxon Bridge (C13CKFKR03, 2009-2012), Clark Fork River above Rock 
Creek confluence – 29.1 (CFRPO-29.1, 2007), Clark Fork River at Noxon (CFRPO-29, 1998-2014), 
Clark Fork River at Noxon Bridge (C13CKFKR02, 2005), Clark Fork River below Noxon Dam 
(C13CKFKR01, 2005), and Clark Fork River below Rock Creek confluence -29.2 (CFRPO-29.2, 
2007). Based on 253 data points, the 25th percentile for hardness was 78.7 mg/L. Based on 311 data 
points, the 75th percentile for temperature was 16.6 °C. Based on 311 data points, the 75th percentile 
for pH was 8.3 S.U. 
 
In addition to these values, other ambient data were summarized for Miller Gulch from the 
monitoring site Miller Gulch by Frontage Road (ARCMG-1, 1985-1993). 
 
Rock Creek ambient data were summarized from the following monitoring sites: Rock Creek 
(5403RO01, 1984-1996), Rock Creek 2 miles upstream of RC-1 (ARCRC-2, 1984-1993), Rock 
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Creek 600 ft. downstream of the confluence of West and East Forks (ARCRC-3, 1985-1993), Rock 
Creek at Bridge below Confluence (150RC-850, 1988), Rock Creek at Highway 200 (150RC-2000, 
1988), Rock Creek at road crossing near mouth – 28.3 (CFRPO-28.3, 2007), Rock Creek by 
Highway 200 (ARCRC-1, 1984-1994), East Fork of Rock Creek above Confluence (150EF-800, 
1988), Rock Creek East Fork (5403EA01, 1985), East Fork Rock Creek (ARCERC-1, 1985-1993), 
and East Fork of Rock Creek – 28.2 (CFRPO-28.2, 2006-2007). 
 
No ambient data were available for the Unnamed Tributary to West Fork Rock Creek. Since the 
hardness values in the watershed are extremely low (sub-25 mg/L), the minimum value of 25 mg/L 
for metal standards calculations was used. Ammonia standards were the same as calculated for 
Outfall 004 at Rock Creek, based on the same ambient data for pH and temperature. 
 
Receiving water data is described in Tables 2.A thru 2.B. 
 
Critical Background Receiving Water Pollutant Concentration (Cs) 
To estimate the value of Cs, for the purposes of the Reasonable Potential Analysis (RPA) and 
Development of Waste Load Allocation and Water Quality Based Effluent Limitations, the final 
critical background receiving water pollutant concentration (Cs)  
 

1. Reject data which has not achieved the applicable RRV, ML, or other QA/QC objectives 
2. Determines whether there are 10 or more data points available 
3. Determines the 25th percentile value (C25) of the data set (if > 10 data points) 
4. Determines the 75th percentile value (C75) of the data set (if > 10 data points) 

 
Where there are less than 10 data points are available, Cs is undetermined and reported as (“U”). In 
this case, the RPA and WLA/WQBEL are based on meeting the applicable water quality standard or 
nondegradation criteria at the end of pipe (no receiving water dilution).  
 
Where there are 10 or more data points, for pollutants with a numeric water quality standard or non-
significance criterion expressed as an absolute value (e.g. numeric criterion or standard): 

1. If C.75 is a quantified value (i.e. not reported as less than detect), the background 
concentration (Cs) is estimated by C.75    

2. If C.75 is a non-quantified value (i.e. reported as less than detect), and if the water quality 
standard < RRV, the Department will set Cs = WQS (no assimilative capacity). 

3. If C.75 is a non-quantified value and if RRV < water quality standard, the Department will set 
Cs = detection limit. 

 
For pollutants with a water quality standard or non-significance criterion expressed as a relative 
value (e.g. increase above background) based on background concentration and where >10 data 
points are available: 

1. If C25 is a quantified value, then Cs = C25 
2. If C25 is a non-quantified value, then Cs = RRV or the detection limit (whichever is lower). 

 
For parameters with nondegradation criterion expressed as a relative value and a numeric water 
quality standard expressed as an absolute value, this method may only be applied if the value 
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determined by C25 is less than the applicable water quality standard. For parameters for which the 
background concentration or value is undetermined (U), the waste load allocation will be based on 
1/10 the lowest applicable water quality standard. 
 
Table 3.A.  Receiving Water Characteristics – Unnamed Tributary to Miller Gulch 

Parameter Units 

Required 
Reporting 

Value 
(RRV) 

Lower  
Quartile 

(C25) 

Upper 
 Quartile 

(C75) 

Number of 
Samples 

Comment or Not 
Applicable (NA) 

Total Suspended Solids mg/L 10 1.0 1.3 4 NA 

Ammonia mg/L 0.07 -- -- 0 NA 

Temperature(1) °C -- -- -- 0 NA 

pH(1) s.u. 0.1 -- -- 0 NA 

Nitrate+ Nitrite mg/L 0.02 -- -- 0 NA 

Total Nitrogen mg/L 0.001 -- -- 0 NA 

Oil & Grease mg/L 1 -- -- 0 NA 

Total Phosphorus mg/L 0.001 0.02 0.03 3 NA 

Hardness, Total, as CaCO3(1) mg/L 1 100 170 4 NA 

Metals 

Cadmium, Total µg/L 0.03 0.4 0.4 1 NA 

Copper, Total µg/L 2 1.0 1.0 4 NA 

Lead, Total µg/L 0.3 1.0 1.0 1 NA 

Mercury, Total µg/L 0.005 -- -- 0 NA 

Zinc, Total µg/L 8 1.0 1.0 1 NA 

Footnotes: 
1. Ambient conditions in the Clark Fork River used in water quality standard development. 
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Table 3.B.  Receiving Water Characteristics – Rock Creek 

Parameter Units 

Required 
Reporting 

Value 
(RRV) 

Lower 
Quartile 

(C25) 

Upper 
Quartile 

(C75) 

Number of 
Samples 

Comment or Not 
Applicable (NA) 

Total Suspended Solids mg/L 10 1.0 1.4 167 NA 

Ammonia mg/L 0.07 0.01 0.01 9 NA 

Temperature °C -- 6.7 13.0 41 NA 

pH SU 0.1 7.1 7.8 104 NA 

Nitrate+ Nitrite mg/L 0.02 0.01 0.05 45 NA 

Total Nitrogen mg/L 0.001 -- -- 0 NA 

Oil & Grease mg/L 1 -- -- 0 NA 

Total Phosphorus mg/L 0.001 0.004 0.01 41 NA 

Hardness, Total, as CaCO3 mg/L 1 5.3 11.0 195 NA 

Metals 

Cadmium, Total µg/L 0.03 0.3 1.3 46 NA 

Copper, Total µg/L 2 1.0 1.0 152 NA 

Lead, Total µg/L 0.3 1.0 3.0 22 NA 

Mercury, Total µg/L 0.005 0.2 0.3 4 NA 

Zinc, Total µg/L 8 0.5 2.0 87 NA 
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Minor Industrial 
Permit No.: MT0031763 

AUTHORIZATION TO DISCHARGE UNDER THE 
MONTANA POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with Montana Water Quality Act, Title 75, Chapter 5, Montana Code Annotated 
(MCA) and the Federal Water Pollution Control Act (the "Clean Water Act"), 33 U.S.C. § 1251 
et seq., 

RC Resources, Inc. 

is authorized to discharge from its Rock Creek Mine- Road Project 

located at 48° 03' 46" N Latitude, 115° 41' 54" West Longitude 

to receiving waters named, Miller Gulch, Rock Creek, and tributaries to Rock Creek 

in accordance with discharge point(s), effluent limitations, monitoring requirements, and other 
conditions set forth herein. Authorization for discharge is limited to those outfalls specifically listed 
in the permit. 

This permit shall become effective: July 1, 2016. 

This petmit and the authorization to discharge shall expire at midnight, June 30, 2021. 

Issuance Date: t1t!il,t 20~ ;}_(} ltb 
• 

FOR THE MONTANA DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

Jo/~ 
Water Protection Bureau 
Water Quality Division 
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I. EFFLUENT LIMITATIONS, MONITORING REQUIREMENTS, & OTHER CONDITIONS 

A. Description of Discharge Points and Mixing Zone 
The authorization to discharge provided under this pe1mit is limited to those outfalls 
specially designated below as discharge locations. Discharges at any location not authorized 
under an MPDES permit is a violation of the Montana Water Quality Act and could subject 
the person(s) responsible for such discharge to penalties under the Act. Knowingly 
discharging from an unauthorized location or failing to report an unauthorized discharge 
within a reasonable time from first leaming of an unauthorized discharge could subject such 
person to criminal penalties as provided under Section 75-5-632 of the Montana Water 
Quality Act. 

Outfall 
001 - 031 

Description 
Location: The discharge location is following treatment by the 
site-specific Best Management Practices (BMPs ). The specific 
location of each outfall is listed in the table below. 

Mixing Zone: A mixing zone has not been authorized for any 
outfall. 
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i Outfall Locations 

1 Outfall Latitude Longitude Receiving Water 

Outfall 001 47° 58' 55" N 115° 44' 17'' w Miller Gulch 
1-~ ~- -~----------~-~- ------ -- ----------~-------------~-~------------ -~- --~-~ -

Outfall 002 47o 58' 55" N 115° 43' 51" w Miller Gulch 
---~- --- -------------~- -------- ----------- ------------------- -- -------~ ---

Outfall 003 47° 58' 55" N 115° 43' 44" w Miller Gulch 
--------------- ------ ~--- --------~-- -- - ---------~ --- -----~------- -- ~-------------- --

Outfall 004 47° 58' 54" N 115° 43' 38" w Miller Gulch 
--~------- ----------~------- - ------------------------------------ -------- --

Outfall 005 47o 58' 55" N 115° 43' 26" w Miller Gulch 
- ----- -- ---------------------~~ --- --------- ~~- ~~~~~----

Outfall 006 47° 59' 04" N 115° 42' 34" w Rock Creek 
---~--~~----- -------- ------- ~-- ------ ~-~- ~~~- ~~ ~~~ ~~-~~~~~-

Outfall 007 47o 59' 22" N 115° 42' 17" w Tributary toW!~F~~~5k_9!_eek __ ~-
-~~~~- --~ ------- ~--

Outfall 008 47° 59' 27" N 115° 42' 09" w Rock Creek 
~~--~-~-~--~ ------- --------------- ---- --------- ~ ~-~~~~- ~~--~~---~ ~~-~~ -~--~-~~~~ -~~~-- ~-~-

Outfall 009 47° 59' 30" N 115° 42' 01" w Tributary to Rock Creek 
--~ --~ ~------~-

Outfall 010 48° 00' 12" N 115° 41' 52" w ____ Tributary to Rock Creek 
-~ 

~ ~ -------------- ----~- ----~-----~~~~ 

Outfall 011 48° 00' 32" N 115° 42' 06" w Big Cedar Gulch 
r-~---~~ -~~~~ -~--~--- -- ---- - ____ "' ___ -~----- -~-~- -· ~~ ~ ~ -~ ~~- ~ -- -~ ~--- ~~~ ~- -~--- ~ ~------ ~~~--

Outfall 012 48° 01' 05" N 115° 42' 28" w Orr Creek 
r--~ ----~- ~~- ~~~ -~---- --~~-~ ~--~- ~~-~~- ~~~~-~~~~~---~-~----~-~~~~~~~----~-~-

Outfall 013 48° 01' 22" N 115° 42' 28" w Rock Creek 
1----- -- - --- -~--- ----------~~ ------ ~~~~-~ 

Outfall 014 48° 01' 37" N 115° 42' 24" w West Fork Rock Creek 
~~ ---------- ---~-1--~ ------- ~~~~~~-

Outfall 015 48° 02' 07" N 115° 42' 25" w _ 'l'_ributary to West Fork Rock Creek 
~---- -~- -~-- ~~- -------- -

Outfall 016 48° 02' 10" N 115° 42' 32" w Tributary to West Fork Rock Creek 
-~----~-------- -~ ---------~- ----~~ 

Outfall 017 48° 02' 17" N 115° 42' 34" w Tributary t()_~~s_!f(")~~_I~g-~_~reei<:_~-~~ 
--~----- ------ -- --~--

Outfall 018 48° 02' 26" N 115° 42' 27" w Tributary_t(")~\Y~!f_(")r~ Rock Creek 
-~----- ----· --------------------~- ·----

Outfall 019 48° 02' 47" N 115° 42' 38" w Tri~11!a!Y to West Fork Rock Creek --------- -~-

Outfall 020 48° 03' 00" N 115° 42' 39" w 'f_!"~~1ltary to West Fork Rock Creek 
----- -~ 

~--

Outfall 021 48° 03' 05" N 115° 42' 49" w Tributary to West Fork Rock Creek 
-~ --~~~------ ~----~ 

~-~~-~ 

Outfall 022 48° 03' 12" N 115° 43' 10" w West Fork Rock Creek 
~~-~~-~-~~--- ~-~~---~ ~ ----~ -~-- - ---- ~-~-~~---~----~---~~-~--~~~~~~-

Outfall 023 48° 03' 26" N 115° 43' 22" w Tributary to West Fork Rock Creek 
-~~ -- ---~- - ------- -~-~ -~~ ~--~--

Outfall 024 48° 03' 32" N 115° 43' 23" w Tributary to West Fork Rock Creek 
--·---~--~ --~----~---- ~~- ~ ~~-------~~~- --~~-

Outfall 025 48° 03' 22" N 115° 43' 10" w Tributary t()_ w~~t_f(")t_~:8:()~~S!e~!<. ___ 
~--------------

Outfall 026 48° 03' 37" N 115° 42'40" w Tribut(l!}'~to We_s!__E~ork Rock Creek~-~~-
r--~ -- ------------~ 

Outfall 027 48° 03' 48" N 115° 42' 40" w Tri_~l!t~ry to West Fork Rock Creek 
rOutfall 028 

-----~--- ---------

48° 03' 52" N 115° 42' 36" w Tributary to West Fork Rock Creek 
----------~------- ~~~--~----~~~ -~~-~-~-~-~~~-~~~- ~~-

Outfall 029 48° 03' 46" N 115° 41' 46" w Tributary!()_ W~st_£()rk Rock Creek ___ 
-~--~ ~- ~~~ 

Outfall 030 48° 03' 45" N 115° 41' 55" w Tributary to West Fork Rock Creek 
1---- ------ ~~~--~~ ---~~~ ~--~ ~~- -

Outfall 031 48° 03' 48" N 115° 41' 59" w Tributary to West Fork Rock Creek 

B. Effluent Limitations, Outfalls 001-031 
The following effluent limitation will be applied to the discharges (Outfalls 001 - 031) 
upon the effective date of the permit and remain in effect until the permit is terminated. 

1. The maximum net daily turbidity limit is an increase of 5 Nephelometric Turbidity 
Units (NTU) above the naturally occurring turbidity in the Rock Creek watershed. 
Daily Net Turbidity is calculated by subtracting the turbidity level measured at the 
prescribed control site location from the predetermined, paired monitoring location 
within the active construction area and the unstabilized sites along the Rock Creek Road. 
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The turbidity samples must be collected at both locations in less than 24 hours for each 
sampling event. When the control site is 5 NTU lower than its paired monitoring site, the 
permittee will evaluate all BMPs in the construction zone, and document any BMP 
failures and repairs in a repmi to be kept on-site. 

2. The maximum net monthly turbidity limit is a statistically significant increase of 5 NTU 
as determined by a Before After Control Impact Paired (BACIP) analysis with an 
alpha of 0.05 using the median turbidity measurements over a rolling 30 day period. 
If the results of the BACIP analysis are statistically significant (greater than an alpha of 
0.05 per the Mann-Whitney test), all construction activities must cease until the proper 
BMPs can be constructed that can achieve the 5 NTU daily limit. A minimum of 3 
turbidity measurements collected at least 1 week apati over the month from the control 
location and associated monitoring location. If the site locations are dry, the statistical 
analysis shall utilize results from the six samples collected prior to construction for that 
statistical analyses. 

a. There shall be no discharge of pollutants into state waters except, whenever the 
discharge is the result of precipitation and provided that the discharge is in 
accordance with the following TBELs: 

1. Erosion and Sediment Controls - The permittee must design, install, and maintain 
effective erosion controls and sediment controls to minimize the discharge of 
pollutants. 

A. At a minimum, the permittee shall conduct the road project to control storm 
water volume and velocity within the site to minimize soil erosion; 

B. At a minimum, the permittee shall conduct the road project to control sto1m 
water discharges, including both peak flow rates and total storm water volume, 
to minimize erosion at the outlets and to minimize downstream channel and 
streambank erosion; 

C. At a minimum, the permittee shall conduct the road project to minimize the 
amount of soil exposed during construction activity; 

D. At a minimum, the permittee shall conduct the road project to minimize the 
disturbance of steep slopes; 

E. At a minimum, the permittee shall conduct the road project to minimize 
sediment discharges from the site. The design, installation, and maintenance of 
erosion and sediment controls must address factors such as the amount, 
frequency, intensity, and duration of precipitation, the nature of resulting storm 
water runoff, and soil characteristics, including the range of soil particle sizes 
expected to be present at the site; 

F. At a minimum, the permittee shall conduct the road project to provide and 
maintain natural buffers around state surface waters, direct storm water to 
vegetated areas to increase sediment removal and maximize storm water 
infiltration, unless infeasible; and 

G. At a minimum, the permittee shall minimize soil compaction and, unless 
infeasible, preserve topsoil. 
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n. Soil Stabilization -Stabilization of disturbed areas must, at a minimum, be 
initiated immediately whenever any clearing, grading, excavating or other earth 
disturbing activities have permanently ceased on any portion of the site, or 
temporarily ceased on any portion of the site and will not resume for a period 
exceeding 14 calendar days. 

111. Dewatering- Discharges from dewatering of ground water, including discharges 
from dewatering of trenches and excavations, are not covered by this permit. The 
permittee must obtain coverage under a ground water dewatering permit prior to 
dewatering to state surface waters. 

1v. Pollution Prevention Measures The permittee must design, install, implement, 
and maintain effective pollution prevention measures to minimize the discharge of 
pollutants. 

A. At a minimum, the permittee shall minimize the discharge of pollutants from 
equipment and vehicle washing, wheel wash water, and other wash waters. 
Wash waters must be treated in a sediment basin or alternative control that 
provides equivalent or better treatment prior to discharge; 

B. At a minimum, the permittee shall minimize the exposure of building 
materials, building products, construction wastes, trash, landscape materials, 
fertilizers, pesticides, herbicides, detergents, sanitary waste and other materials 
present on the site to precipitation and to storm water; and 

C. At a minimum, the permittee shall minimize the discharge of pollutants from 
spills and leaks and implement chemical spill and leak prevention and response 
procedures. 

v. Prohibited Discharges The permittee will prevent all non-storm water 
discharges from entering state waters. The pe1mittee shall not discharge the 
following items: 

A. Wastewater from washout of concrete; 
B. Wastewater from washout and cleanout of stucco, paint, form release oils, 

curing compounds and other construction materials; 
C. Fuels, oils, or other potential pollutants used in vehicle and equipment 

operation and maintenance; or 
D. Soaps or solvents used in vehicle and equipment washing. 

vr. Surface Outlets When discharging from basins and impoundments, utilize outlet 
structures that withdraw water from the surface. At a minimum, the permittee 
shall control erosion to keep turbidity levels below water quality standards. 

C. Monitoring Requirements, Outfalls 001-031 
As a minimum, upon the effective date of this permit, the following parameters shall be 
monitored at the frequency and with the type of measurement indicated; samples or 
measurements shall be representative of the volume and nature of the monitored discharge. 
If no discharge occurs during the entire monitoring period, it shall be stated on the Discharge 
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Monitoring Report Form that no discharge or overflow occurred. Monitoring frequencies 
and sample types for each monitoring location are provided in the table below. The following 
is a description of each parameter: 

~~onitoring Requirements, Outfalls 001-031 

Parameter and Code Units Frequency Type<I) 

Turbidity NTU Dail/7
) Measurement< 6) 

Compliance with Best Management Practices(2
) ( 515 7 6) Yes/No Daily(s, 9) Observation 

Discharge Event Observation(3) (84165) Yes/No Dail/8
) Observation 

Report Due<4
) (85539) -- As Required(S) Report 

Footnotes: 
NTU Nephelometric Turbidity Units 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

See Definitions Section at end of this permit for explanation of terms. 
Any inspection that documents Items vii - ix from the required inspection elements listed in the 
Special Conditions (see Part I.D.l.c) must answer "No" and submit the report described in the Special 
Conditions (see Part I.D.1.d). This parameter is only for the purpose of determining if a report is 
required, it does not necessarily mean a violation occurred. 
Any inspection that documents any storm water leaving the site or Item vii from the required 
inspection elements listed in the Special Conditions (see Part I.D .1.c) must answer "Yes" and submit 
the report described in the Special Conditions (see Part I.D .1.d). This parameter is only for the purpose 
of determining if a report is required, it does not necessarily mean a violation occurred. 
The report that must be submitted is described in the Special Conditions. 
If the answer to "Compliance with Best Management Practices" is "No" or ifthe answer to "Discharge 
Event Observation" is "Yes", then the permittee is required to submit the report as described in the 
Special Conditions (see Part I.D.1.d). 
Only report the difference in turbidity values between the control and monitoring locations within the 
active construction zone(s) and the sites that have not been stabilized. 
Turbidity samples will only be collected from the control and monitoring locations within the active 
construction zone(s). 
This action only occurs only after construction is initiated on the Rock Creek Road project. 
Compliance with Best Monitoring Practices means that the permittee will keep the BMP inspection 
results on-site and available for inspection by the Department. The permittee will not be required to 
report these activities via a NetDMR form. 

D. Special Conditions 
1. Storm Water Management 

The permittee is required to develop and implement a Storm Water Pollution Prevention 
Plan (SWPPP) in order to address the effluent limitations of this permit. In addition, the 
Department has determined that special conditions are necessary to fully implement the 
desired benefits of the proposed BMPs. The following special conditions apply: 
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a. Any changes or updates to the SWPPP must be sent to the Department at least 48 
hours after they are completed. 

b. Inspection Schedule- In order to ensure that the benefits of the proposed BMPs are 
achieved and all discharges of sediment are minimized to the extent possible, the 
permittee shall be required to conduct daily inspections of the project. 

c. Inspection Report Requirements - The permittee must document the following 
information for each inspection: 

1. The type of inspection (active construction area or entire site); 
n. The inspection date and time; 

111. The name of the inspector; 
IV. The rainfall measured over a 24 hour period at the active work site; 
v. The weather and ground conditions during the inspection, including an indication 

of whether storm water runoff is occurring and whether the ground is frozen; 
VL The location(s) and description ofBMPs that need to be maintained (BMPs that 

are not maintained in accordance with good engineering, hydrologic, and 
pollution control practices, including the removal of collected sediment outside 
the acceptable tolerances of the BMPs, are considered to be no longer operating 
effectively); 

vn. The location(s) and description of any discharges of sediment or other potential 
pollutants from the site; 

vm. The location(s) and description of any BMPs that failed to operate as designed or 
proved inadequate for a specific location; 

IX. The location(s) and descriptions where additional BMPs are needed that were not 
in place at the time of inspection; and 

x. The description of conective action(s) taken for items 6-9, the respective dates for 
the corrective action(s) taken, and the respective measures taken to prevent future 
recurrences for each. 

d. Repmiing Requirements- When the discharge monitoring report (DMR) indicates 
that a report is necessary, the repmi shall consist of the inspection report(s) that 
documented the occasions that necessitated the reporting requirements. The 
inspection report must include Items i-x as listed in Part I.D.l.c above. The report is 
due at the same time as the DMR. 

e. BMP Installation The permittee must install and maintain all BMPs in accordance 
with the Montana Department ofTransportation's "Erosion and Sediment Control 
Best Management Practices: Reference Manual" (2003). The permittee must keep on
site the BMP design, installation, implementation, and maintenance specifications for 
all BMPs that are used. 

f. The permittee must minimize the exposure of manufacturing, processing, and 
material storage areas (including loading and unloading, storage, disposal, cleaning, 
maintenance, and fueling operations) to rain, snow, snowmelt, and runoff by either 
locating these industrial materials and activities inside or protecting them with storm 
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resistant coverings. In minimizing exposure, the permittee should pay particular 
attention to the following: 

e Use grading, berming, or curbing to prevent runoff of contaminated flows and 
divert run-on away from these areas; 

e Locate materials, equipment, and activities so that leaks are contained in existing 
containment and diversion systems (confine the storage of leaky or leak-prone 
vehicles and equipment awaiting maintenance to protected areas); 

e Clean up spills and leaks promptly using dry methods (e.g., absorbents) to prevent 
the discharge of pollutants; 

e Use drip pans and absorbents under or around leaky vehicles and equipment or 
store indoors where feasible; 

e Use spill/overflow protection equipment; 
e Drain fluids from equipment and vehicles prior to on-site storage or disposal; 
e Perform all cleaning operations indoors, under cover, or in bermed areas that 

prevent runoff and run-on and also that capture any overspray; and 
e Ensure that all wash water drains to a proper collection system (i.e., not the storm 

water drainage system). 

The discharge of vehicle and equipment wash water, including tank cleaning 
operations, is not authorized by this permit. These wastewaters must be covered 
under a separate MPDES permit, discharged to a sanitary sewer in accordance with 
applicable industrial pretreatment requirements, or disposed of otherwise in 
accordance with applicable law. 

g. Good Housekeeping the permittee must keep clean all exposed areas that are 
potential sources of pollutants, using such measures as sweeping at regular intervals, 
keeping materials orderly and labeled, and storing materials in appropriate containers. 

h. Maintenance- The permittee must regularly inspect, test, maintain, and repair all 
industrial equipment and systems to avoid situations that may result in leaks, spills, 
and other releases of pollutants in storm water discharged to receiving waters. The 
permittee must maintain all control measures that are used to achieve the effluent 
limits required by this permit in effective operating condition. Nonstructural control 
measures must also be diligently maintained (e.g., spill response supplies available, 
personnel appropriately trained). If you find that your control measures need to be 
replaced or repaired, the permittee must make the necessary repairs or modifications 
as expeditiously as practicable. 

1. Spill prevention and Response Procedures The permittee must minimize the 
potential for leaks, spills and other releases that may be exposed to storm water and 
develop plans for effective response to such spills if or when they occur. At a 
minimum, the permittee must implement: 
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@ Procedures for plainly labeling containers (e.g., "Used Oil," "Spent Solvents," 
etc.) that could be susceptible to spillage or leakage to encourage proper handling 
and facilitate rapid response if spills or leaks occur; 

@ Preventative measures such as barriers between material storage and traffic areas, 
secondary containment provisions, and procedures for material storage and 
handling; 

@ Procedures for expeditiously stopping, containing, and cleaning up leaks, spills, 
and other releases. Employees who may cause, detect, or respond to a spill or 
leak must be trained in these procedures and have necessary spill response 
equipment available. If possible, one of these individuals should be a member of 
a storm water pollution prevention team; and 

@ Procedures for notification of appropriate facility personnel, emergency response 
agencies, and regulatory agencies. 

J. Erosion and Sediment Controls - The permittee must stabilize exposed areas and 
contain runoff using structural and/or non-structural control measures to minimize on
site erosion and sedimentation, and the resulting discharge of pollutants. Among 
other actions the permittee must place flow velocity dissipation devices at discharge 
locations and within outfall channels where necessary to reduce erosion and/or settle 
out pollutants. In selecting, designing, installing, and implementing appropriate 
control measures, the permittee is encouraged to consult with available guidance 
resources relating to BMPs for erosion and sedimentation, including industrial sector
specific information. 

k. Management of Runoff- The permittee must divet1, infiltrate, reuse, contain, or 
otherwise reduce storm water runoff, to minimize pollutants in your discharges. In 
selecting, designing, installing, and implementing appropriate control measures, the 
permittee is encouraged to consult with available guidance resources relating to storm 
water BMPs for runoff management, including industrial sector-specific information. 

1. Commingled Discharges - If discharges authorized by this permit commingle with 
discharges not authorized under this permit, any required sampling of the authorized 
discharges must be performed at a point before they mix with other waste streams, to 
the extent practicable. 

m. A minimum of six ( 6) daily turbidity measurements must be taken from all prescribed 
control and monitoring locations before construction begins. At each sampling site 
during each sampling event, multiple turbidity measurements shall be collected at a 
transect across the channel located at the sampling locations. A minimum five points 
of measurements, collected from one stream bank to the other Left, Left Center, 
Center, Right Center, Right. The five locations can be visually located (they do not 
need to be measured with a tape to the exact em). In the near-shore areas (Left, Right) 
the measurements must be taken in water of sufficient depth to completely submerge 
the turbidimeter probe. If flow levels are too high to wade across, the five samples 
may be collected from one bank. If flow levels are too low, a lower number of 
samples may be collected. The five turbidity measurements are to be reduced to an 
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average, and this average will be used as the single turbidity value for that sampling 
event for the given study site. If the project extends over two years and there is a 
substantial break in time between sampling events (say, an intervening winter and 
spring), the 211

d year's data shall be evaluated separately from the l 5
t. 

n. Turbidity monitoring The permittee will complete the turbidity monitoring 
requirements outlined in Part I.B.2 of this permit. Samples will be collected from the 
following locations: 

Sampling Locations for Compliance Determination(l) 

Site Name Type Latitude Longitude 

Control 1 (SC-1 YLJ Control 48.0513 N 115.722 w 
Monitoring 1 (WRC-1 f·> Monitoring 48.0536 N 115.720 w 
Control i 3> Control 47.9990N 115.756 w 
Monitoring 2 (WRC-2i3> Monitoring 48.0270 N 115.707 w 
Control 3 (ERC-1 )(4

) Control 48.0247N 115.705 w 
Monitoring 3a (RC-2A)(4

) Monitoring 47.9911 N 115.702 w 
Monitoring 3b (RC-1 )(4

> Monitoring 47.9754 N 115.727 w 
Footnotes: 
1. The site locations were derived from a mapping program and may not fall exactly on a water body. 
The permittee will collect the first set of samples as close as possible to the locations identified in 
this table and report the actual latitude and longitudes to the Department after the first sampling 
event from each location. 
2. Paired for turbidity compliance determination. 
3. Paired for turbidity compliance determination. 
4. Paired for turbidity compliance determination. 

2. Additional Notifications 

Within 90 days of the effective date of this permit, the permittee shall provide the 
planned work schedule for activities related to construction and operation of the 
permitted outfalls to the Department and to the following Montana Fish, Wildlife and 
Parks (FWP) contact (or other FWP designee): 

Fisheries Pollution Control Biologist 
MontanaFWP 

1420 East 6th A venue 
Helena, Montana 59620 



II. MONITORING, RECORDING, & REPORTING REQUIREMENTS 

A. Representative Sampling 
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Samples taken in compliance with the monitoring requirements established under Part I of 
the permit shall be collected fi·om the receiving waters. Samples and measurements shall be 
representative of the volume and nature of the monitored discharge. 

B. Monitoring Procedures 
Monitoring must be conducted according to test procedures approved under Part 136, Title 
40 ofthe Code of Federal Regulations, unless other test procedures have been specified in 
this permit. 

C. Penalties for Tampering 
The Montana Water Quality Act provides that any person who falsifies, tampers with, or 
knowingly renders inaccurate, any monitoring device or method required to be maintained 
under this permit shall, upon conviction, be punished by a fine of not more than $10,000, or 
by imprisonment for not more than six months, or by both. 

D. Reporting of Monitoring Results 
Monitoring results must be reported within a Discharge Monitoring Report (DMR). 
Monitoring results must be submitted electronically (NetDMR web-based application) no 
later than the 28111 day of the month following the end of the monitoring period. If no 
discharge occurs during the entire reporting period, "No Discharge" must be repmied within 
the respective DMR. All other reports must be signed and certified in accordance with Part 
IV.G 'Signatory Requirements' of this permit and submitted to the Department at the 
following address: 

Montana Department of Environmental Quality 
Water Protection Bureau 

PO Box 200901 
Helena, Montana 59620-0901 

E. Compliance Schedules 
Reports of compliance or noncompliance with, or any progress reports on, interim and final 
requirements contained in any compliance schedule of the permit must be submitted to the 
Department in either electronic or paper fmmat and be postmarked no later than 14 days 
following each schedule date unless otherwise specified in the permit. 

F. Additional Monitoring by the Permittee 
If the permittee monitors any pollutant more frequently than required by this permit, using 
approved analytical methods as specified in this permit, the results of this monitoring shall be 
included in the calculation and reporting of the data submitted in the Discharge Monitoring 
Report. Such increased frequency shall also be indicated. 

G. Records Contents 
Records of monitoring information shall include: 



1. The date, exact place, and time of sampling or measurements; 
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2. The initials or name(s) of the individual(s) who performed the sampling or 
measurements; 

3. The date(s) analyses were performed; 

4. The time analyses were initiated; 

5. The initials or name(s) of individual(s) who performed the analyses; 

6. References and written procedures, when available, for the analytical techniques or 
methods used; and 

7. The results of such analyses, including the bench sheets, instrument readouts, computer 
disks or tapes, etc., used to determine these results. 

H. Retention of Records 
The permittee shall retain records of all monitoring information, including all calibration and 
maintenance records and all original strip chart recordings for continuous monitoring 
instrumentation, copies of all reports required by this permit, and records of all data used to 
complete the application for this permit, for a period of at least three years from the date of 
the sample, measurement, report or application. This period may be extended by request of 
the Department at any time. Data collected on-site, copies of Discharge Monitoring Reports, 
and a copy of this MPDES permit must be maintained on-site during the duration of activity 
at the petmitted location. 

I. Twenty-four Hour Notice of Noncompliance Reporting 
1. The permittee shall report any serious incidents of noncompliance as soon as possible, 

but no later than twenty-four (24) hours from the time the permittee first became aware of 
the circumstances. The report shall be made to the Water Protection Bureau at ( 406) 444-
3080 or the Office of Disaster and Emergency Services at (406) 324-4777. The 
following examples are considered serious incidents: 

a. Any noncompliance which may seriously endanger health or the environment; 

b. Any unanticipated bypass which exceeds any effluent limitation in the permit (See 
Part III.G of this permit, "Bypass of Treatment Facilities"); or 

c. Any upset which exceeds any effluent limitation in the permit (see Part III.H of this 
permit, "Upset Conditions"). 

2. A written submission shall also be provided within five days of the time that the 
permittee becomes aware of the circumstances. The written submission shall contain: 

a. A description of the noncompliance and its cause; 



b. The period of noncompliance, including exact dates and times; 
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c. The estimated time noncompliance is expected to continue if it has not been 
corrected; and 

d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance. 

3. The Department may waive the written report on a case-by-case basis if the oral report 
has been received within 24 hours by the Water Protection Bureau, by phone, ( 406) 444-
3080. 

4. Repmis shall be submitted to the addresses in Part II.D of this permit, "Reporting of 
Monitoring Results". 

J. Other Noncompliance Reporting 
Instances of noncompliance not required to be reported within 24 hours shall be reported at 
the time that monitoring reports for Part II.D of this permit are submitted. The reports shall 
contain the information listed in Part II.I.2 of this permit. 

K. Inspection and Entry 
The permittee shall allow the head of the Department or the Director, or an authorized 
representative thereof, upon the presentation of credentials and other documents as may be 
required by law, to: 

1. Enter upon the permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this permit; and 

4. Sample or monitor at reasonable times, for the purpose of assuring permit compliance, 
any substances or parameters at any location. 



III. COMPLIANCE RESPONSIBILITIES 

A. Duty to Comply 
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The permittee must comply with all conditions of this permit. Any permit noncompliance 
constitutes a violation of the Act and is grounds for enforcement action; for permit 
termination, revocation and reissuance, or modification; or for denial of a permit renewal 
application. The permittee shall give the Department or the Regional Administrator advance 
notice of any planned changes at the permitted facility or of an activity which may result in 
permit noncompliance. 

B. Penalties for Violations of Permit Conditions 
The Montana Water Quality Act provides that any person who violates a permit condition of 
the Act is subject to civil or criminal penalties not to exceed $10,000 per day of such 
violation. Any person who willfully or negligently violates permit conditions of the Act is 
subject to a fine of not more than $50,000 per day of violation, or by imprisonment for not 
more than 2 years, or both, for subsequent convictions. 75-5-6ll(a), MCA also provides for 
administrative penalties not to exceed $10,000 for each day of violation and up to a 
maximum not to exceed $100,000 for any related series of violations. Except as provided in 
permit conditions on Part III.G of this permit, "Bypass of Treatment Facilities" and Part III.H 
of this permit, "Upset Conditions", nothing in this permit shall be construed to relieve the 
permittee of the civil or criminal penalties for noncompliance. 

C. Need to Halt or Reduce Activity not a Defense 
It shall not be a defense for a permittee in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this permit. 

D. Duty to Mitigate 
The permittee shall take all reasonable steps to minimize or prevent any discharge in 
violation of this permit which has a reasonable likelihood of adversely affecting human 
health or the environment. 

E. Proper Operation and Maintenance 
The permittee shall at all times properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenances) which are installed or used by the 
permittee to achieve compliance with the conditions of this permit. Proper operation and 
maintenance also includes adequate laboratory controls and appropriate quality assurance 
procedures. This provision requires the operation of back-up or auxiliary facilities or similar 
systems which are installed by a permittee only when the operation is necessary to achieve 
compliance with the conditions of the permit. However, the permittee shall operate, as a 
minimum, one complete set of each main line unit treatment process whether or not this 
process is needed to achieve permit effluent compliance. 

F. Removed Substances 
Collected screenings, grit, solids, sludges, or other pollutants removed in the course of 
treatment shall be disposed of in such a manner so as to prevent any pollutant from entering 
any waters of the state or creating a health hazard. 
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G. Bypass of Treatment Facilities 
1. Bypass not exceeding limitations. The permittee may allow any bypass to occur which 

does not cause effluent limitations to be exceeded, but only if it also is for essential 
maintenance to assure efficient operation. These bypasses are not subject to the 
provisions of Parts III.G.2 and III.G.3 ofthis permit. 

2. Notice: 

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, it 
shall submit prior notice, if possible at least 10 days before the date of the bypass. 

b. Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass 
as required under Part II.I of this permit, "Twenty-four Hour Reporting". 

3. Prohibition of Bypass: 

a. Bypass is prohibited and the Depatiment may take enforcement action against a 
petmittee for a bypass, unless: 

1. The bypass was unavoidable to prevent loss of life, personal injury, or severe 
property damage; 

11. There were no feasible alternatives to the bypass, such as the use of auxiliary 
treatment facilities, retention of untreated wastes, or maintenance during 
normal periods of equipment downtime. This condition is not satisfied if 
adequate back-up equipment should have been installed in the exercise of 
reasonable engineering judgement to prevent a bypass which occurred during 
normal periods of equipment downtime or preventive maintenance; and 

111. The permittee submitted notices as required under Pati III.G.2 of this petmit. 

b. The Department may approve an anticipated bypass, after considering its adverse 
effects, if the Department detetmines that it will meet the three conditions listed 
above in Part III.G.3.a of this permit. 

H. Upset Conditions 
1. Effect of an upset. An upset constitutes an affirmative defense to an action brought for 

noncompliance with technology based permit effluent limitations if the requirements of 
Part III.H.2 of this pennit are met. No determination made during administrative review 
of claims that noncompliance was caused by upset, and before an action for 
noncompliance, is final administrative action subject to judicial review (i.e. Permittees 
will have the opportunity for a judicial determination on any claim of upset only in an 
enforcement action brought for noncompliance with technology-based permit effluent 
limitations). 
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2. Conditions necessary for a demonstration of upset. A permittee who wishes to establish 
the affirmative defense of upset shall demonstrate, through properly signed, 
contemporaneous operating logs, or other relevant evidence that: 

a. An upset occurred and that the permittee can identify the cause(s) of the upset; 

b. The permitted facility was at the time being properly operated; 

c. The permittee submitted notice of the upset as required under Pmt ILl of this permit, 
"Twenty-four Hour Notice ofNoncompliance Reporting"; and 

d. The permittee complied with any remedial measures required under Part III.D of this 
permit, "Duty to Mitigate". 

3. Burden of proof. In any enforcement proceeding, the permittee seeking to establish the 
occurrence of an upset has the burden of proof. 

I. Toxic Pollutants 
The permittee shall comply with effluent standards or prohibitions established under Section 
307(a) of the Clean Water Act for toxic pollutants within the time provided in the regulations 
that establish those standards or prohibitions, even if the permit has not yet been modified to 
incorporate the requirement. 

J. Changes in Discharge of Toxic Substances 
Notification shall be provided to the Department as soon as the pe1mittee knows of, or has 
reason to believe: 

1. That any activity has occurred or will occur which would result in the discharge, on a 
routine or frequent basis, of any toxic pollutant which is not limited in the permit, if that 
discharge will exceed the highest of the following "notification levels": 

a. One hundred micrograms per liter (100 )lg/L); 

b. Two hundred micrograms per liter (200 )lg/L) for acrolein and acrylonitrile; five 
hundred micrograms per liter (500 )lg/L) for 2,4-dinitrophenol and for 2-methyl-4, 6-
dinitrophenol; and one milligram per liter (1 mg/L) for antimony; 

c. Five (5) times the maximum concentration value reported for that pollutant in the 
permit application in accordance with 40 CFR 122.21(g)(7); or 

d. The level established by the Department in accordance with 40 CFR 122.44(t). 

2. That any activity has occurred or will occur which would result in any discharge, on a 
non-routine or infrequent basis, of a toxic pollutant which is not limited in the permit, if 
that discharge will exceed the highest of the following "notification levels": 

a. Five hundred micrograms per liter (500 )lg/L); 



b. One milligram per liter (1 mg/L) for antimony; 
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c. Ten (10) times the maximum concentration value reported for that pollutant in the 
permit application in accordance with 40 CFR 122.2l(g)(7); or 

d. The.level established by the Department in accordance with 40 CFR 122.44(f). 



IV. GENERAL REQUIREMENTS 

A. Planned Changes 
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The permittee shall give notice to the Department as soon as possible of any planned physical 
alterations or additions to the pe1mitted facility. Notice is required only when the alteration 
or addition could significantly change the nature or increase the quantity of pollutant 
discharged. This notification applies to pollutants which are not subject to effluent 
limitations in the permit. 

B. Anticipated Noncompliance 
The permittee shall give advance notice to the Department of any planned changes in the 
pe1mitted facility or activity which may result in noncompliance with permit requirements. 

C. Permit Actions 
This permit may be modified, revoked and reissued, or terminated for cause. The filing of a 
request by the permittee for a permit modification, revocation and reissuance, or termination, 
or a notification of planned changes or anticipated noncompliance, does not stay any permit 
condition. 

D. Duty to Reapply 
If the pe1mittee wishes to continue an activity regulated by this permit after the expiration 
date of this permit, the permittee must apply for and obtain a new permit. The application 
must be submitted at least 180 days before the expiration date of this permit. 

E. Duty to Provide Information 
The permittee shall furnish to the Department, within a reasonable time, any information 
which the Depmiment may request to determine whether cause exists for revoking, 
modifying and reissuing, or terminating this permit, or to determine compliance with this 
permit. The permittee shall also furnish to the Department, upon request, copies of records 
required to be kept by this permit. 

F. Other Information 
When the permittee becomes aware that it failed to submit any relevant facts in a permit 
application, or submitted inconect information in a permit application or any report to the 
Department, it shall promptly submit such facts or information with a narrative explanation 
of the circumstances of the omission or inconect submittal and why they weren't supplied 
earlier. 

G. Signatory Requirements 
All applications, reports or information submitted to the Department or the EPA shall be 
signed and certified. 

1. All permit applications shall be signed as follows: 

a. For a corporation: by a responsible corporate officer; 
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b. For a partnership or sole proprietorship: by a general partner or the proprietor, 
respectively; or 

c. For a municipality, State, Federal, or other public agency: by either a principal 
executive officer or ranking elected official. 

2. All reports required by the permit and other information requested by the Department 
shall be signed by a person described above or by a duly authorized representative of that 
person. A person is considered a duly authorized representative only if: 

a. The authorization is made in writing by a person described above and submitted to 
the Department; and 

b. The authorization specified either an individual or a position having responsibility for 
the overall operation of the regulated facility or activity, such as the position of plant 
manager, operator of a well or a well field, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility for 
environmental matters for the company. (A duly authorized representative may thus 
be either a named individual or an individual occupying a named position.) 

3. Changes to authorization. If an authorization under Part IV.G.2 of this permit is no 
longer accurate because a different individual or position has responsibility for the overall 
operation of the facility, a new authorization satisfying the requirements of Part IV.G.2 of 
this permit must be submitted to the Department prior to or together with any reports, 
information, or applications to be signed by an authorized representative. 

4. Cetiification. Any person signing a document under this section shall make the following 
certification: 

"I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for gathering the 
infmmation, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations." 

H. Penalties for Falsification of Reports 
The Montana Water Quality Act provides that any person who knowingly makes any false 
statement, representation, or cetiification in any record or other document submitted or 
required to be maintained under this petmit, including monitoring repmis or reports of 
compliance or noncompliance shall, upon conviction be punished by a fine of not more that 
$25,000 per violation, or by imprisonment for not more than six months per violation, or by 
both. 



I. Availability of Reports 
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Except for data determined to be confidential under 40 CFR Pati 2, all reports prepared in 
accordance with the terms of this permit shall be available for public inspection at the offices 
of the Department. As required by the Clean Water Act, permit applications, permits and 
effluent data shall not be considered confidential. 

J. Oil and Hazardous Substance Liability 
Nothing in this permit shall be construed to preclude the institution of any legal action or 
relieve the pe1mittee from any responsibilities, liabilities, or penalties to which the permittee 
is or may be subject under Section 311 of the Clean Water Act. 

K. Property or Water Rights 
The issuance of this permit does not convey any property or water rights of any sort, or any 
exclusive privileges, nor does it authorize any injury to private property or any invasion of 
personal rights, nor any infringement of federal, state or local laws or regulations. 

L. Severability 
The provisions of this permit are severable, and if any provision of this permit, or the 
application of any provision of this pe1mit to any circumstance, is held invalid, the 
application of such provision to other circumstances, and the remainder of this permit, shall 
not be affected thereby. 

M. Transfers 
This permit may be automatically transferred to a new permittee if: 

1. The current permittee notifies the Department at least 30 days in advance of the proposed 
transfer date; 

2. The notice includes a written agreement between the existing and new permittees 
containing a specific date for transfer of permit responsibility, coverage, and liability 
between them; 

3. The Department does not notify the existing permittee and the proposed new pe1mittee of 
the intent to revoke or modify and reissue the permit. If this notice is not received, the 
transfer is effective on the date specified in the agreement mentioned in Part IV.M.2 of 
this permit; and 

4. Required annual and application fees have been paid. 

N. Fees 
The permittee is required to submit payment of an annual fee as set forth in ARM 17.30.201. 
If the permittee fails to pay the annual fee within 90 days after the due date for the payment, 
the Department may: 

1. Impose an additional fee assessment computed at the rate established under ARM 
17.30.201; and 
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2. Suspend the processing of the application for a permit or authorization or, if the 
nonpayment involves an annual permit fee, suspend the permit, certificate or 
authorization for which the fee is required. The Department may lift suspension at any 
time up to one year after the suspension occurs if the holder has paid all outstanding fees, 
including all penalties, assessments and interest imposed under this sub-section. 
Suspensions are limited to one year, after which the permit will be terminated. 

0. Reopener Provisions 
This permit may be reopened and modified (following proper administrative procedures) to 
include the appropriate effluent limitations (and compliance schedule, if necessary), or other 
appropriate requirements if one or more of the following events occurs: 

1. Water Quality Standards: The water quality standards of the receiving water(s) to which 
the permittee discharges are modified in such a manner as to require different effluent 
limits than contained in this permit. 

2. Water Quality Standards are Exceeded: If it is found that water quality standards or 
trigger values in the receiving stream are exceeded either for parameters included in the 
permit or others, the Department may modify the effluent limits or water management 
plan. 

3. TMDL or Wasteload Allocation: TMDL requirements or a wasteload allocation is 
developed and approved by the Department and/or EPA for incorporation in this permit. 

4. Water Quality Management Plan: A revision to the current water quality management 
plan is approved and adopted which calls for different effluent limitations than contained 
in this permit. 

5. Toxic Pollutants: A toxic standard or prohibition is established under Section 307(a) of 
the Clean Water Act for a toxic pollutant which is present in the discharge and such 
standard or prohibition is more stringent than any limitation for such pollutant in this 
petmit. 
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1. "30-day (and Monthly) Average," other than for fecal coliform bacteria, means the 
arithmetic average of all samples collected during a consecutive 30-day period or 
calendar month, whichever is applicable. Geometric means shall be calculated for fecal 
coliform bacteria. The calendar month shall be used for purposes of reporting self
monitoring data on discharge monitoring report forms. 

2. "7-day {and Weekly) Average," other than for fecal coliform bacteria, means the 
arithmetic mean of all samples collected during a consecutive 7-day period or calendar 
week, whichever is applicable. Geometric means shall be calculated for fecal colifom1 
bacteria. The 7-day averages are applicable only to those effluent characteristics for which 
there are 7-day average effluent limitations. The calendar week which begins on Sunday 
and ends on Saturday, shall be used for purposes of repotiing self-monitoring data on 
discharge monitoring report forms. Weekly averages shall be calculated for all calendar 
weeks in the month that has at least four days. For example, if a calendar week overlaps 
two months, the weekly average is calculated only in the month that contains four or more 
days of that week. 

3. "Acute Toxicity" means when 50 percent or more mortality is observed for either 
species {See Pmi I.C of this permit.) at any effluent concentration. Mortality in the 
control must simultaneously be 20 percent or less for the effluent results to be considered 
valid. 

4. "Annual Average Load" means the arithmetic mean of all 30-day or monthly average 
loads reported during the calendar year for a monitored parameter. 

5. "Arithmetic Mean" or "Arithmetic Average" for any set of related values means the 
summation of the individual values divided by the number of individual values. 

6. "BOD5" means the five-day measure of pollutant parameter biochemical oxygen 
demand. 

7. "Bypass" means the intentional diversion of waste streams from any portion of a 
treatment facility. 

8. "CBOD5" means the five-day measure of pollutant parameter carbonaceous biochemical 
oxygen demand. 

9. "Chronic Toxicity" means when the survival, growth, or reproduction, as applicable, for 
either test species, at the effluent dilution(s) designated in this permit (see Pmi I. C.), is 
significantly less (at the 95 percent confidence level) than that observed for the control 
spec 1m ens. 

10. "Composite Sample" means a sample composed oftwo or more discrete aliquots 
(samples). The aggregate sample will reflect the average quality of the water or 
wastewater in the compositing or sample period. Composite sample may be composed of 
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constant volume aliquots collected at regular intervals (simple composite) or flow 
proportioned. 

11. "Daily Maximum Limit" means the maximum allowable discharge of a pollutant during 
a calendar day. Expressed as units of mass, the daily discharge is cumulative mass 
discharged over the course of the day. Expressed as a concentration, it is the arithmetic 
average of all measurements taken that day. 

12. "Department" means the Montana Department ofEnviromnental Quality (DEQ). 

13. "Director" means the Director of the United States Environmental Protection Agency's 
Water Management Division. 

14. "Discharge" means the injection, deposit, dumping, spilling, leaking, placing, or failing 
to remove any pollutant so that it or any constituent thereof may enter into state waters, 
including ground water. 

15. "EPA" means the United States Enviromnental Protection Agency. 

16. "Grab" sample, for monitoring requirements, means a single "dip and take" sample 
collected at a representative point in the discharge stream. 

17. "Instantaneous" measurement, for monitoring requirements, means a single reading, 
observation, or measurement. 

18. "Load Limits" are mass-based discharge limits expressed in units such as lb/day. 

19. "Minimum Level" (ML) of quantitation means the lowest level at which the entire 
analytical system gives a recognizable signal and acceptable calibration point for the 
analyte, as determined by the procedure set fmih at 40 CFR 136. In most cases the ML is 
equivalent to the Required Reporting Value (RRV) unless otherwise specified in the 
permit. (ARM 17.30.702(22)) 

20. "Mixing Zone" means a limited area of a surface water body or aquifer where initial 
dilution of a discharge takes place and where water quality changes may occur. Also 
recognized as an area where certain water quality standards may be exceeded. 

2~. "Nondegradation" means the prevention of a significant change in water quality that 
lowers the quality of high-quality water for one or more parameters. Also, the 
prohibition of any increase in discharge that exceeds the limits established under or 
determined from a permit or approval issued by the Department prior to April 29, 1993. 

22. "Regional Administrator" means the administrator of the EPA Region with Jurisdiction 
over federal water pollution control activities in the State of Montana. 

23. "Severe Property Damage" means substantial physical damage to property, damage to 
the treatment facilities which causes them to become inoperable, or substantial and 
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permanent loss of natural resources which can reasonably be expected to occur in the 
absence of a bypass. Severe property damage does not mean economic loss caused by 
delays in production. 

24. "Sewage Sludge" means any solid, semi-solid or liquid residue that contains materials 
removed from domestic sewage during treatment. Sewage sludge includes, but is not 
limited to, primary and secondary solids and sewage sludge products. 

25. "TIE" means a toxicity identification evaluation. 

26. "TRE" means a toxicity reduction evaluation. 

27. "TMDL" means the total maximum daily load limitation of a parameter, representing 
the estimated assimilative capacity for a water body before other designated uses are 
adversely affected. Mathematically, it is the sum ofwasteload allocations for point 
sources, load allocations for non-point and natural background sources, and a margin of 
safety. 

28. "TSS" means the parameter total suspended solids. 

29. "Upset" means an exceptional incident in which there is unintentional and temporary 
noncompliance with technology-based permit effluent limitations because of factors 
beyond the reasonable control of the permittee. An upset does not include 
noncompliance to the extent caused by operational error, improperly designed treatment 
facilities, inadequate treatment facilities, lack of preventive maintenance, or careless or 
improper operation. 
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1.0 BACKGROUND 
 
This fact sheet identifies the principal facts, and significant factual, legal, methodological, and policy 
issues considered in preparing a draft permit in accordance with Administrative Rules of Montana 
(ARM) 17.30.1371. A fact sheet is prepared for any draft permit that established new or amended 
effluent limitations or standards, schedules of compliance, variances, nonsignificance determinations 
under ARM 17.30.706, denial or granting of mixing zones under ARM 17.30.515, or other 
significant requirements. 
  
The permit has been prepared under a standardized format that accommodates a broad range of 
discharge requirements for facilities other than Publicly Owned Treatment Works (POTW). This 
category includes facilities that discharge process and non-process wastewater, sewage, storm water 
and other wastes from non-POTWs. Only those sections or subsections of the permit that are 
specifically identified as “Not Applicable” have been determined not to apply to this permittee. 
Sections or subsections of this permit not specifically identified as “Not Applicable” are fully 
applicable to this permittee. 
 
RC Resources, Inc. (hereinafter permittee) is the owner and operator of Rock Creek Mine – Road 
Project (hereinafter facility), a road improvement/construction project associated with the 
development of the Rock Creek Mine. 
 
For the purposes of this permit and fact sheet, references to the “discharger” or “permittee” in 
applicable federal and state laws, regulations, policy, plans, or implementation procedures are held 
to be equivalent to references to the permittee in the permit and fact sheet. 
 

1.1 Permit and Application Information 
The permittee submitted an application for a new MPDES permit on April 5, 2012. Supplemental 
information was requested on April 30, 2012, and received on September 20, 2012. Supplemental 
information was requested on October 15, 2012, and received on February 12, 2013. On March 13, 
2013, the Montana Department of Environmental Quality (DEQ) determined the application was 
substantially complete. On April 22, 2013, an updated application was received. On July 9, 2013, 
DEQ determined that updated application was substantially complete. The NPDES permit rating 
work sheet was completed to determine whether the facility qualified as a major or minor source. 
The calculated score was 10, which classifies the facility as a minor source. 
 

1.2 Description of Facility and Discharge Point(s) 
This section describes the facility and discharge point(s) (outfalls) as described in the permit 
application. As defined in ARM 17.30.1304, a facility or activity is any point source, including land 
appurtenances thereto, that are subject to regulation under the MPDES regulations. For the purposes 
of this permit, an outfall designates the location at which the facility or activity is authorized to 
discharge pollutants to state waters. 
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1.2.1 Description and Location of Facility 
The permittee applied for an individual permit for the discharge of storm water related to 
construction of ancillary facilities associated to a proposed mine and the excavation of a trench in an 
existing Forest Service road to install a pipeline and power line, followed by backfilling the trench. 
In addition, the permittee will make improvements to the road in order to reduce the sediment 
delivery to the Rock Creek drainage. The improvements include new rolling dips, gravel surfacing in 
selected locations, and new culverts at selected stream crossings. The majority of the activity will 
occur within the existing road prism except for the location where directional drilling will 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 will occur in the vicinity of Forest Service 
Road 150 between highway 200 and the adit site. The potential to discharge storm water from each 
outfall will only occur for a few days during active construction as the project progresses towards the 
adit. Ancillary facility construction will consist of installing storm water controls (diversion ditches 
and berms), topsoil stripping and stockpiling, grading for the adit pad, and the construction of a lined 
water treatment pond.  
 
Upon the completion of the construction activities, all discharges associated with exploration 
activities conducted under Exploration License #663 will be addressed through other discharge 
permits as needed. No discharge associated with exploration or mine operations is authorized by this 
permit.  
 
The source of the discharge is storm water, which may result in an intermittent discharge from 
precipitation falling on construction related disturbed areas. Data obtained from the PRISM database 
demonstrated that the annual precipitation for the area ranges between 32 and 51 inches (Daly et al., 
2004).   
 

Sources of Wastewater Contributing to Each Outfall 
Outfall Description Average Flow Intermittent (Y/N) 

001-028 Storm Water (Construction Activities) Variable Y 

 

1.2.2 Wastewater Treatment or Controls 
Treatment consists of best management practices (BMPs) (e.g., silt fence, sediment filters, 
sedimentation basins), which will trap sediment prior to a discharge. 

1.2.3 Discharge Points  
The permittee discharges or proposes to discharge wastewater from the point source outfalls at the 
locations identified in the table below. These locations were identified in the permittee’s MPDES 
permit application. By definition, state waters means any body of water, irrigation system or 
drainage system, either surface or underground. Ponds, lagoons, or other waste impoundments used 
solely for treating, impounding, or transporting wastes are not state waters. Discharge to state waters 
is prohibited unless expressly authorized in the facility’s discharge permit. The beneficial use 
classifications and applicable water quality standards for the receiving water are defined in Section 2 
of this permit fact sheet.  
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Approximate Discharge Locations and Receiving Water 

Outfall Longitude Latitude Receiving Water 
Receiving 

Water 
Classification 

001 115º44’17’’W 47º58’55’’N Miller Gulch  B-1 
002 115º43’50’’W 47º58’55’’N Miller Gulch B-1 
003 115º43’44’’W 47º58’55’’N Miller Gulch B-1 
004 115º43’37’’W 47º58’55’’N Miller Gulch B-1 
005 115º43’26’’W 47º58’56’’N Miller Gulch B-1 
006 115º42’34’’W 47º59’05’’N Rock Creek B-1 
007 115º42’18’’W 47º59’21’’N Ephemeral Tributary to Rock Creek B-1 
008 115º42’08’’W 47º59’28’’N Rock Creek B-1 
009 115 42’ 00”W 47 59’ 30”N Flood Plain Channel of Rock Creek B-1 
010 115º41’52’’W 48º00’12’’N Ephemeral Tributary to Rock Creek B-1 
011 115º42’05’’W 48º00’31’’N Big Cedar Gulch B-1 
012 115º42’28’’W 48º01’00’’N Orr Creek B-1 
013 115º42’28’’W 48º01’22’’N Rock Creek B-1 
014 115º42’26’’W 48º01’36’’N Rock Creek B-1 

015 115º42’25’’W 48º02’07’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

016 115º42’27’’W 48º02’26’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

017 115º42’38’’W 48º02’48’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

018 115º42’39’’W 48º03’00’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

019 115º43’11’’W 48º03’12’’N West Fork Rock Creek B-1 

020 115º43’23’’W 48º03’26’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

021 115º43’23’’W 48º03’32’’N West Fork Rock Creek B-1 

022 115 43’ 10”W 48 03’ 22”N Ephemeral Tributary to West Fork Rock 
Creek B-1 

023 115º42’39’’W 48º03’35’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

024 115º42’41’’W 48º03’47’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

025 115º42’39’’W 48º03’50’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

026 115º41’45’’W 48º03’46’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

027 115º41’55’’W 48º03’45’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

028 115º41’59’’W 48º03’48’’N Ephemeral Tributary to West Fork Rock 
Creek B-1 

 
1.2.4 Permit Fee Determination 
The Montana Water Quality Act (MWQA) requires that permit fees be assessed that are sufficient to 
cover the cost of administering the permit program. Permit fees are based on the type of waste 
(sewage, process wastewater, storm water, noncontact cooling water, etc.) and the receiving water or 
stream segment. An application and annual fee for multiple outfalls is not required unless the 
discharges are to different receiving waters or result in multiple or variable effluent limits. The table 
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below identifies, individually or by group, the type of wastewater and receiving water by outfall for 
which effluent limits will be required. 
 

Summary Outfall Categories for Fee Purposes 
Group Effluent Description Receiving Water Outfalls 

A Storm Water Miller Gulch and Rock Creek (and 
tributaries) 001-028 

 
All discharges are to Rock Creek, Miller Gulch or direct tributaries, so similar effluent limits have 
been applied to each outfall. Therefore, for fee purposes they will be treated as a single outfall. 

1.2.5 Effluent Characteristics  
ARM 17.30.1371 requires that the permit fact sheet provide a description of the significant effluent 
characteristics of the wastes to be discharged. This information must be provided in the permit 
application as required by ARM 17.30.1322. 
 
ARM 17.30.1322(12) exempts owners and operators of storm water discharges from the 
requirements of estimating the effluent characteristics. In general, the primary pollutant of concern 
from storm water discharges associated with construction activity is sediment.  

1.2.6 Compliance History  
The application is for a new discharge. Therefore, facility-specific compliance information is not 
available. 

1.2.7 Inspection Results 
The application is for a new discharge. Therefore, facility-specific inspection information is not 
available. 
 
2.0 RATIONALE FOR EFLUENT LIMITATIONS  
 
The control of pollutants discharged is established through effluent limitations and other 
requirements in the permit. There are two principal bases for effluent limitations: technology-based 
effluent limitations (TBELs) that specify the minimum level of treatment or control for conventional, 
non-conventional, and toxic pollutants and water quality-based effluent limitations (WQBELs) that 
attain and maintain applicable numeric and narrative water quality standards.  

2.1 Technology-Based Effluent Limitations (TBELs) 
Clean Water Act (CWA) section 402(a)(1) (33 U.S.C. 1342(a)(1)) and 40 CFR 125.3(a) require that 
permits issued under section 402, including those issued by state programs, contain TBELs that 
implement the technology-based treatment requirements specified in the CWA. These technology-
based requirements may be national technology standards for existing sources or new sources 
established by the United States Environmental Protection Agency (EPA) pursuant to Section 304 of 
the CWA, or, in some cases, standards established by the permit writer on a case-by-case basis. 
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2.1.1 Scope and Authority 
EPA promulgates effluent guidelines under the authority of Sections 301, 304, 306, 307, 308, 402, 
and 501 of the CWA (33 U.S.C. 1311, 1314, 1316, 1318, 1342, and 1361). The Board of 
Environmental Review (Board) pursuant to 75-5-304(1), MCA, has adopted effluent limitations and 
standards and new source performance standards in Title 17, Chapter 30, Subchapter 12 based on the 
applicable federal regulation. EPA has promulgated national technology-based standards of 
performance for both existing and new sources at 40 CFR Subchapter N for dischargers other than 
POTWs.  

2.1.2 Applicable Technology Standards 
The technology standards applicable to the facility are described below. 
 
EFFLUENT GUIDELINES 
EPA has promulgated effluent guidelines in 40 CFR Part 450 for facilities in the Construction and 
Development Point Source Category. These effluent guidelines are found at 40 CFR Part 450. The 
guidelines address the following processes employed or other activities conducted at the facility: 
 
 Discharges associated with construction activity required to obtain NPDES permit coverage 
 
The effluent guidelines were originally issued on December 1, 2009. On November 5, 2010, EPA 
published a direct final rule and companion proposal staying the numeric turbidity limitation 
established by the December 2009 rule to correct a calculation error. The direct final rule took effect 
on January 4, 2011, and stayed the numeric turbidity limitation and monitoring requirements found 
at § 450.22(a) and § 450.22(b) which are the effluent limitations reflecting the best available 
technology economically achievable (BAT). However, the remainder of the regulation is still in 
effect. 
 
 
Applicable Effluent Guidelines—Outfalls 001-028 
Processes and activities conducted at the facility contributing to the discharge from Outfalls 001-028 
that are addressed by the applicable effluent guidelines are as follows: 
 
 Storm water discharges associated with construction activity 
 
DEQ has determined, based on the information given in the discharger’s permit application, and 
summarized in Section 1 of this fact sheet, that the source of discharge from Outfalls 001-028 meets 
the definition of a new source and that New Source Performance Standards (NSPS) are applicable. 
However, the NSPS was stayed by the direct final rule which took effect on January 4, 2011. 
Therefore, the effluent guidelines that remain in effect will be applied. 
 
The applicable effluent guidelines in 40 CFR Part 450 are summarized below. 
 
§ 450.21-Best Practicable Technology Currently Available (BPT)  
1) Erosion and Sediment Controls – Design, install, and maintain effective erosion controls and 

sediment controls to minimize the discharge of pollutants. At a minimum, such controls must be 
designed, installed and maintained to: 
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a) Control storm water volume and velocity within the site to minimize soil erosion; 
b) Control storm water discharges, including both peak flow rates and total storm water volume, 

to minimize erosion at outlets and to minimize downstream channel and streambank erosion; 
c) Minimize the amount of soil exposed during construction activity; 
d) Minimize the disturbance of steep slopes; 
e) Minimize sediment discharges from the site. The design, installation and maintenance of 

erosion and sediment controls must address factors such as the amount, frequency, intensity 
and duration of precipitation, the nature of resulting storm water runoff, and soil 
characteristics, including the range of soil particle sizes expected to be present on the site; 

f) Provide and maintain natural buffers around state surface waters, direct storm water to 
vegetated areas to increase sediment removal and maximize storm water infiltration, unless 
infeasible; and 

g) Minimize soil compaction and, unless infeasible, preserve topsoil. 
 
2) Soil Stabilization – Stabilization of disturbed areas must, at a minimum, be initiated 

immediately whenever any clearing, grading, excavating or other earth disturbing activities have 
permanently ceased on any portion of the site, or temporarily ceased on any portion of the site 
and will not resume for a period exceeding 14 calendar days. Stabilization must be completed 
within a period of time determined by the permitting authority. In arid, semiarid, and drought-
stricken areas where initiating vegetative stabilization measures immediately is infeasible, 
alternative stabilization measures must be employed as specified by the permitting authority. 

 
3) Dewatering – Pumping stormwater collected in trenches and excavations must be treated using 

the appropriate controls.  
 

4) Pollution Prevention Measures – Design, install, implement, and maintain effective pollution 
prevention measures to minimize the discharge of pollutants. At a minimum, such measures must 
be designed, installed, implemented, and maintained to: 
a) Minimize the discharge of pollutants from equipment and vehicle washing, wheel wash 

water, and other wash waters. Wash waters must be treated in a sediment basin or alternative 
control that provides equivalent or better treatment prior to discharge;   

b) Minimize the exposure of building materials, building products, construction wastes, trash, 
landscape materials, fertilizers, pesticides, herbicides, detergents, sanitary waste and other 
materials present on the site to precipitation and to storm water; and 

c) Minimize the discharge of pollutants from spills and leaks and implement chemical spill and 
leak prevention and response procedures.   

 
5) Prohibited Discharges – The following discharges are prohibited: 

a) Wastewater from washout of concrete, unless managed by an appropriate control; 
b) Wastewater from washout and cleanout of stucco, paint, form release oils, curing compounds 

and other construction materials; 
c) Fuels, oils, or other potential pollutants used in vehicle and equipment operation and 

maintenance; and 
d) Soaps or solvents used in vehicle and equipment washing. 
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6) Surface Outlets – When discharging from basins and impoundments, utilize outlet structures 

that withdraw water from the surface, unless infeasible. 
 
§ 450.24-New Source Performance Standards Reflecting the Best Available Demonstrated Control 
Technology (NSPS) 
Any new source subject to this subpart must achieve, at a minimum, the following new source 
performance standards representing the degree of effluent reduction attainable by application of the 
best available demonstrated control technology (NSPS): The standards are described at § 450.22. 
 
Because § 450.22 is stayed, this effluent guideline is not applicable. 

2.1.3 TBEL Implementation 
DEQ has determined that adherence to an approved storm water pollution prevention plan (SWPPP) 
that includes the site specific best management practices (BMPs), maintenance schedules, and 
criteria for inspection submitted by the permittee will achieve the applicable TBELs.  
 
TBELs—Outfalls 001-028 
There shall be no discharge of pollutants into state waters except, whenever the discharge is the 
result of precipitation and provided that the discharge is in accordance with the following TBELs as 
described in the permittee’s SWPPP. 
 
1. Erosion and Sediment Controls – The permittee must design, install, and maintain effective 

erosion controls and sediment controls to minimize the discharge of pollutants.  
a) At a minimum, the permittee shall conduct the road project to control storm water volume 

and velocity within the site to minimize soil erosion; 
b) At a minimum, the permittee shall conduct the road project to control storm water discharges, 

including both peak flow rates and total storm water volume, to minimize erosion at outlets 
and to minimize downstream channel and streambank erosion; 

c) At a minimum, the permittee shall conduct the road project to minimize the amount of soil 
exposed during construction activity; 

d) At a minimum, the permittee shall conduct the road project to minimize the disturbance of 
steep slopes; 

e) At a minimum, the permittee shall conduct the road project to minimize sediment discharges 
from the site. The design, installation and maintenance of erosion and sediment controls must 
address factors such as the amount, frequency, intensity and duration of precipitation, the 
nature of resulting storm water runoff, and soil characteristics, including the range of soil 
particle sizes expected to be present on the site; 

f) At a minimum, the permittee shall conduct the road project to provide and maintain natural 
buffers around state surface waters, direct storm water to vegetated areas to increase 
sediment removal and maximize storm water infiltration, unless infeasible; and 

g) At a minimum, the permittee shall conduct the road project to minimize soil compaction and, 
unless infeasible, preserve topsoil. 

 
2. Soil Stabilization –Stabilization of disturbed areas must, at a minimum, be initiated immediately 

whenever any clearing, grading, excavating or other earth disturbing activities have permanently 
ceased on any portion of the site, or temporarily ceased on any portion of the site and will not 
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resume for a period exceeding 14 calendar days. At a minimum, the permittee shall conduct the 
road project to address the soil stabilization requirement. 

 
3. Dewatering – Pumping stormwater collected in trenches and excavations must be treated using 

the appropriate controls.  
 

4. Pollution Prevention Measures – The permittee must design, install, implement, and maintain 
effective pollution prevention measures to minimize the discharge of pollutants. 
a) At a minimum, the permittee shall conduct the road project to minimize the discharge of 

pollutants from equipment and vehicle washing, wheel wash water, and other wash waters. 
Wash waters must be treated in a sediment basin or alternative control that provides 
equivalent or better treatment prior to discharge;   

b) At a minimum, the permittee shall conduct the road project to minimize the exposure of 
building materials, building products, construction wastes, trash, landscape materials, 
fertilizers, pesticides, herbicides, detergents, sanitary waste and other materials present on the 
site to precipitation and to storm water; and 

c) At a minimum, the permittee shall conduct the road project to minimize the discharge of 
pollutants from spills and leaks and implement chemical spill and leak prevention and 
response procedures.   

 
5. Prohibited Discharges – The permittee shall not discharge the following items: 

 
a) Wastewater from washout of concrete; 
b) Wastewater from washout and cleanout of stucco, paint, form release oils, curing compounds 

and other construction materials; 
c) Fuels, oils, or other potential pollutants used in vehicle and equipment operation and 

maintenance; and 
d) Soaps or solvents used in vehicle and equipment washing. 

  
6. Surface Outlets – When discharging from basins and impoundments, utilize outlet structures 

that withdraw water from the surface. At a minimum, the permittee shall conduct the road project 
in order to address the surface outlet requirement. 

2.2 Water Quality-based Effluent Limitations (WQBELs) 
 
ARM 17.30.1344(2)(b) requires that permits include limitations more stringent than applicable 
federal technology-based requirements where necessary to achieve applicable water quality 
standards. The degree of waste treatment required to restore and maintain the quality of state water 
shall be based on the surface water quality standards, and: 1) the state’s policy of nondegradation of 
existing water quality in 75-5-303, MCA; 2) present and anticipated (designated) uses of the 
receiving water; 3) the quality and nature of flow of the receiving water; 4) the quantity and quality 
of sewage, industrial, or other wastes to be treated; and, 5) the presence or absence of other sources 
of pollution in the watershed.  



  Permit No.: MT0031763 
  Fact Sheet 
  Page 12 of 38 
 
2.2.1 Scope and Authority 
The MWQA at 75-5-401(2), MCA states that a permit may only be issued if DEQ finds that the 
issuance or continuance of the permit will not result in pollution of any state waters. Montana water 
quality standards at ARM 17.30.637(2) require that no wastes may be discharged such that the waste 
either alone or in combination with other wastes will violate or can reasonably be expected to violate 
any standard. MPDES permits shall include limits on all pollutants which will cause, or have a 
reasonable potential to cause an excursion of any water quality standard, including narrative 
standards. 
 
The MWQA, Title 75, Part 5 requires the Board to establish the classification of all state waters in 
accordance with their present and future most beneficial uses; to formulate and adopt standards of 
water quality, giving consideration to the economics of waste treatment and prevention; adopt rules 
implementing the state’s nondegradation policy; and adopt rules governing mixing zones. The 
Montana Surface Water Quality Standards and Procedures are found in ARM 17.30.601-670, which 
also includes, by reference, Circular DEQ-7—Montana Numeric Water Quality Standards. 
Montana’s regulations on Non-Degradation of Water Quality are in ARM 17.30.701-718 and 
regulations on Mixing Zones in Surface and Ground Water are in ARM 17.30.501-518. 
ARM 17.30.603 states that the standards in this subchapter are adopted to establish the maximum 
allowable change in surface water quality and to establish a basis for limiting the discharge of 
pollutants. ARM 17.30.620 states that the specific water quality standards along with the general 
provisions of ARM 17.30.635 through 637, 17.30.645, and 17.30.646 protect the beneficial uses set 
forth the in the water-use classifications. 

2.2.2 Applicable Water Quality Standards  
WQBELs are evaluated for all parameters of concern based on the water quality standards that are 
applicable to the receiving water at the point of discharge. The water use classification and water 
quality standards that apply to the receiving water body for each regulated outfall are summarized 
below.     
 
Water Use Classification and Standards—Outfalls 001-028 
Outfalls 001-028 discharge either to Rock Creek (Montana stream assessment unit 
MT76N003_190), Miller Gulch1, or a direct tributary of Rock Creek. The Rock Creek drainage is 
located within the Lower Clark Fork watershed which is located in USGS Hydrological Unit Code 
(HUC) 17010213. The designated water-use classification for the drainage is summarized below. 
 
 
Classification Beneficial Uses 

B-1 

Drinking, culinary and food processing purposes after conventional treatment 
Bathing, swimming, and recreation 
Growth and propagation of salmonid fishes and associated aquatic life, waterfowl, and 
furbearers 
Agricultural and industrial water supply 

 
The general provisions of ARM 17.30.637(1) apply to all categories of state surface water. These 
provisions require that state waters must be free from substances which will: (a) settle to form 
                                                 
1 There is no stream assessment unit number assigned to Miller Gulch. 
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objectionable sludge deposits or emulsions beneath the surface of the water or upon adjoining 
shorelines; (b) create floating debris, scum, a visible oil film (or be present in concentrations at or in 
excess of 10 milligrams per liter) or globules of grease or other floating materials; (c) produce odors, 
colors or other conditions as to which create a nuisance or render undesirable tastes to fish flesh or 
make fish inedible; (d) create concentrations or combinations of materials which are toxic or harmful 
to human, animal, plant or aquatic life; and (e) create conditions which produce undesirable aquatic 
life. 
 
At the point of discharge the receiving water may be perennial, intermittent, or ephemeral, but 
because of the proximity of the ephemeral streams to Rock Creek, this permit will apply the specific 
water quality standards that are applicable to Rock Creek to all of the outfalls. Therefore, the specific 
water quality standards for a “B-1” water body identified in ARM 17.30.623 are applicable to the 
receiving water for all of the outfalls. 

2.2.3 Impaired Waters 
 
2014 303(d) List 
Rock Creek has not been listed as an impaired water on Montana’s 2014 Clean Water Act 303(d) 
list. Rock Creek has been identified as partially supporting aquatic life due to silviculture activities, 
but a TMDL is not required because no pollutant-related use impairment has been identified.  
 
Approved TMDL  
The Lower Clark Fork Tributaries Sediment TMDLs and Framework for Water Quality Restoration 
was completed in December 2010. The TMDL document reviewed data for Rock Creek and 
determined that although impairments for aquatic life/cold water fishery were present, the 
impairment cause was alteration in stream-side or littoral vegetative cover. Because this is not a 
pollutant, a TMDL for Rock Creek is not required. 

2.2.4 Pollutants and Parameters of Concern 
WQBELs are only assessed for those pollutants or parameters of concern (POC) based on the 
effluent characteristics and the water quality objectives for the affected receiving water(s). DEQ has 
identified the POC listed below: 
 
 

Pollutants and Parameters of Concern 

Parameter Basis for Identifying as a Pollutant of Concern 

Outfalls 001-028 

Sediment/Turbidity Applicable TBELs (BMPs) 

Oil & Grease, Organic 
Nitrogen, Total Phosphorous Sediment can carry these pollutants in a discharge 

 



  Permit No.: MT0031763 
  Fact Sheet 
  Page 14 of 38 
 
2.2.5 Nondegradation Analysis 
The MWQA includes a nondegradation policy at 75-5-303, MCA which protects existing water 
quality from undue degradation. This policy applies to any new or increased activity which results in 
a change in existing water quality. The MWQA states that it is unlawful to cause degradation of state 
waters unless authorized by DEQ pursuant to ARM 17.30.706-708. The regulations at ARM 
17.30.701-718 implement the state’s nondegradation policy. The level of protection provided to the 
receiving water(s) is specified in ARM 17.30.705(2) and conforms to three “tiers” of the federal 
antidegradation policy at 40 CFR 131.12. These three levels of protection are as follows: 
 
DETERMINATION – NEW OR INCREASED SOURCES  
Based on the information provided in Section 1.1 of this permit fact sheet, DEQ has made the 
following determinations with respect to the proposed discharges: 
 

New or Increased Source Determination 

Outfall(s) Receiving Water Source Determination Nondegradation - Level of 
Protection Required 

001 -- 026 Miller Gulch, Rock 
Creek and tributaries New Source Tier 1 

 
In order to protect downstream uses on Rock Creek, the tributaries will be treated as Tier 1. 
IMPLEMENTATION 
 
NEW SOURCES  
For new sources discharging to Tier 1 receiving waters, i.e., receiving water is not high quality, 
WQBELs for pollutants or parameters are based on the numeric and narrative water quality 
standards for the applicable water-use classification and, therefore, will ensure the level of water 
quality necessary to attain and maintain existing and anticipated uses. 
 
For new sources discharging to Tier 2 receiving waters in the absence of a request by the permittee 
to degrade state waters, DEQ develops WQBELs based on criteria for determining nonsignificant 
changes in water quality in ARM 17.30.715(1). Because WQBELs for pollutants or parameters 
discharged to high quality waters are derived from and comply with the criteria for determining 
nonsignificant changes in water quality, they protect the existing water quality of a high quality 
receiving water to the extent practicable. Though the nondegradation criteria are not numeric water 
quality standards, a discharge that meets these criteria are in compliance with Montana’s 
nondegradation policy. New sources that are able to meet WQBELs based on application of 
nonsignificance criteria are not required to submit an authorization to degrade state waters under 
ARM 17.30.706-708.  
 
The nonsignificance criteria located at ARM 17.30.715(1)(g) states, “changes in the quality of water 
for any parameter for which there are only narrative water quality standards if the changes will not 
have a measurable effect on any existing or anticipated use or cause measurable changes in aquatic 
life or ecological integrity.” In order to address this requirement, the permittee submitted 
information demonstrating that the project would result in a net decrease in sediment delivery to the 
Rock Creek drainage. The permittee completed modeling of the potential sediment delivery to the 
Rock Creek drainage under current conditions and following the proposed road improvement using 
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the WARSEM model. The WARSEM model evaluates the effectiveness of different sediment 
mitigation measures and the final determination was that a net sediment reduction of 130 tons/year is 
possible based on the sediment mitigation plan submitted to the Forest Service. The sediment 
reduction calculated by the model and the short duration of the proposed activity supports a finding 
of nonsignificance based on the improvements to water quality in the Rock Creek drainage upon 
completion of the project.  
 
ARM 17.30.715(1) states that the nonsignificance criteria were developed based on consideration of 
the quantity and strength of the pollutant, the length of time the changes will occur, and the character 
of the pollutant. DEQ has determined that following proper installation of BMPs, the discharge of 
storm water and sediment does not represent a significant degradation because the quantity and 
strength of the pollutant, the length of time of the change, and the character of the pollutant are all 
minimal. Based on the overall sediment reduction from the project and the implementation of BMPs 
to reduce the potential impact of short term discharges of storm water, DEQ finds that the proposed 
discharge is nonsignificant.  In order to ensure that the BMPs are functioning properly, DEQ will 
require that the permittee complete the additional monitoring requirements outlined in Appendix 3 of 
this document to make certain that the BMPs are functioning properly, and the turbidity water 
quality standard isn’t violated during the construction of the road.  
 
The Administrative Rules of Montana allows turbidity levels to vary from naturally occurring 
turbidity levels to a given turbidity level based upon Nephlometric Turbidity Units (NTU). For 
example, a discharge into a stream classified as “B-1” must not increase instream turbidity levels 5 
NTU above naturally occurring conditions (see ARM 17.30.623(2)(d)). Naturally occurring levels of 
turbidity can change dramatically depending upon time of year, and precipitation in the watershed. 
Turbidity is a variable parameter and will be compared to streams not affected by the road 
construction project to meet the requirement outlined in state water quality standards (see Appendix 
3).   
 
INCREASED SOURCES  
DEQ has determined that this is a new discharge, not an existing source that is increasing its 
discharge. 
 
MIXING ZONE DETERMINATION – OUTFALLS 001 - 026 
The permittee has not requested a standard or source specific mixing zone. No mixing zone is 
granted for this permit.  

2.2.6 Reasonable Potential Analysis (RPA) and Design Conditions  
Montana water quality standards at ARM 17.30.637(2) state that no wastes may be discharged, 
either alone or in combination with other wastes, or activities, that will violate or can reasonably be 
expected to violate any of the standards. Federal regulations at 40 CFR 122.44(d), which are 
incorporated into ARM 17.30.1344 by reference, require that all effluents be assessed by the 
permitting authority to determine the need for WQBELs in the permit. Specifically, 40 CFR 
122.44(d)(1)(i) states, limitations must be established in permits to control all pollutants or pollutant 
parameters that are or may be discharged at a level that will cause, have the reasonable potential to 
cause, or contribute to an excursion above any state water quality standard. A “reasonable potential 
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analysis” is used to determine whether a discharge, alone or in combination with other sources of 
pollutants to a water body, could lead to an excursion above an applicable water quality standard. 
 
40 CFR 122.44(d) requires that the procedures used by the permitting authority account for: existing 
controls on point and nonpoint sources of pollution; variability of the pollutant or pollutant 
parameter; sensitivity of the species to toxicity testing (WET); and, where appropriate the dilution of 
the effluent in the receiving water. For purposes of developing water quality based effluent 
limitations and the RPA, DEQ typically uses a mass-balance equation, which is a simple, steady-
state model. When data is not available to use in the steady state model, DEQ may determine 
reasonable potential through a qualitative assessment.  
 
REASONABLE POTENTIAL ANALYSIS (RPA)  
In accordance with 40 CFR 122.44, WQBELs are required when TBELs are not adequate to attain 
and maintain state water quality standards, including nondegradation criteria. A discharge of storm 
water without BMPs in place will likely exceed the water quality standard and the nondegradation 
criteria. But, the use of BMPs as required by the TBELs will be an effective method to control the 
discharge of storm water and protect the beneficial uses of the stream because of the intermittent 
nature of the discharge and the short period of time each outfall will be active as the project 
advances. The TBELs prohibit the discharge of wastewater from dewatering activities, the washout 
of concrete or other construction materials, fuels, oils, and soaps or solvents. In addition, the TBELs 
require the installation and maintenance of site specific BMPs which will minimize the discharge of 
pollutants associated with storm water.  
 
Following proper installation of BMPs, the discharge of storm water does not have a reasonable 
potential to exceed the water quality standards or the nondegradation criteria because the quantity 
and strength of the pollutant, the length of time of the change, and the character of the pollutant are 
all minimal and can be adequately controlled by BMPs. DEQ finds that the TBELs are adequate to 
attain the water quality standards and maintain the existing water quality for sediment. The controls 
implemented for sediment will also prevent amounts of Organic Nitrogen, Total Phosphorous, and 
Oil and Grease from entering the stream in amounts greater than state water quality standards. In 
addition, DEQ will require the permittee to complete the monitoring outlined in Appendix 3 to 
ensure that the turbidity water quality standard isn’t being violated and BMPs are functioning 
properly.  
 

Reasonable Potential Analysis – Summary 

Outfall Parameters 
RPA 

Determination 
(Y/N/U) 

Rationale/Comments 

001-028 
Sediment, Organic Nitrogen, 
Total Phosphorous, Oil and 

Grease 
N TBELs are adequate 
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REASONABLE POTENTIAL ANALYSIS (RPA)—WHOLE EFFLUENT TOXICITY (WET) 
Montana water quality standards at ARM 17.30.635 prohibit the discharge of substances that will 
create concentrations or combinations of materials which are toxic or harmful to human, animal, 
plant, or aquatic life.  
 
WET testing is required for certain POTWs and industrial discharges that DEQ determines may 
contain toxic pollutants. Minor POTWs and facilities which discharge non-process wastewaters are 
generally not required to conduct WET testing.   
 
The permittee has not submitted acute and/or chronic WET testing data because this is a new permit. 
DEQ has determined that the effluent discharged from Outfall 001-028 is not required to conduct 
acute and/or chronic WET testing based on the short term and intermittent nature of the discharge 
and because the primary POC is sediment which is not identified as a toxic pollutant in circular 
DEQ-7.  
 

2.2.7 Water Quality-based Effluent Limitations (WQBELs) 
As established in section 2.1, the TBELs are adequate to ensure that the beneficial uses of the stream 
are protected for most pollutants of concern except for turbidity.  This permit will require WQBELs 
for turbidity to meet the turbidity water quality standard described in ARM 17.30.623(2)(d). 
Appendix 3 of this document outlines how the turbidity water quality standard will be addressed by 
this permit. 
 
In addition, Section 4 implements special conditions that will also apply to this permit. The special 
conditions include: reporting requirements, conduct turbidity monitoring in the active construction 
area, an increased inspection schedule, and required inspection elements.  

2.3 Final Effluent Limitations 
 

The following effluent limitation will be applied to the discharges (Outfalls 001 – 026) upon 
the effective date of the permit and remain in effect until the permit is terminated. 
 

1. The maximum net daily turbidity limit is an increase of 5 NTU above the 
naturally occurring turbidity in the Rock Creek watershed. Daily Net 
Turbidity is calculated by subtracting the turbidity level measured at the control 
site from the prescribed control site location from the predetermined monitoring 
location within the active construction area along the Rock Creek Road. When the 
difference between the two measurements is greater than 5 NTU, the permittee 
will evaluate all BMPs in the construction zone, and document any BMP failures 
and repairs in a report to be kept on site. 

2. The maximum net monthly turbidity limit is a median increase of 5 NTU. The 
median value is calculated from a minimum of 3 daily turbidity measurements 
collected at least 1 week apart over the month from both the control location and 
associated monitoring location. The turbidity samples must be collected at both 
locations in less than 24 hours for each sampling event. If the median value of 
turbidity measurements collected from the control site is greater than 5 NTU than 
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the median value of turbidity measurements collected from the monitoring 
location, all construction activities will cease until the proper BMPs can be 
constructed that can achieve the 5 NTU limit. 

 
There shall be no discharge of pollutants into state waters except, whenever the 
discharge is the result of precipitation and provided that the discharge is in 
accordance with the following TBELs as described in the permittee’s SWPPP. 

2.3.1 Anti-backsliding Analysis 
Section 402(o) of the Clean Water Act and 40 CFR 122.44(l) require, with some exceptions, that 
effluent limitations or conditions in reissued permits be at least as stringent as those in the existing 
permit. This is a new permit so an anti-backsliding analysis is not required. 

2.3.2 Effluent Limitations and Conditions 
There shall be no discharge of pollutants into state waters except, whenever the discharge is the 
result of precipitation and provided that the discharge is in accordance with the following TBELs as 
described in the permittee’s SWPPP. 
 
1. Erosion and Sediment Controls – The permittee must design, install, and maintain effective 

erosion controls and sediment controls to minimize the discharge of pollutants.  
a) At a minimum, the permittee shall conduct the road project to control storm water volume 

and velocity within the site to minimize soil erosion; 
b) At a minimum, the permittee shall conduct the road project to control storm water discharges, 

including both peak flow rates and total storm water volume, to minimize erosion at outlets 
and to minimize downstream channel and streambank erosion; 

c) At a minimum, the permittee shall conduct the road project to minimize the amount of soil 
exposed during construction activity; 

d) At a minimum, the permittee shall conduct the road project to minimize the disturbance of 
steep slopes; 

e) At a minimum, the permittee shall conduct the road project to minimize sediment discharges 
from the site. The design, installation and maintenance of erosion and sediment controls must 
address factors such as the amount, frequency, intensity and duration of precipitation, the 
nature of resulting storm water runoff, and soil characteristics, including the range of soil 
particle sizes expected to be present on the site; 

f) At a minimum, the permittee shall conduct the road project to provide and maintain natural 
buffers around state surface waters, direct storm water to vegetated areas to increase 
sediment removal and maximize storm water infiltration, unless infeasible; and 

g) At a minimum, the permittee shall conduct the road project to minimize soil compaction and, 
unless infeasible, preserve topsoil. 

 
2. Soil Stabilization –Stabilization of disturbed areas must, at a minimum, be initiated immediately 

whenever any clearing, grading, excavating or other earth disturbing activities have permanently 
ceased on any portion of the site, or temporarily ceased on any portion of the site and will not 
resume for a period exceeding 14 calendar days. At a minimum, the permittee shall conduct the 
road project in order to address the soil stabilization requirements of the permit. 
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3. Dewatering –Discharges from dewatering activities, including discharges from dewatering of 

trenches and excavations, are prohibited under this permit. At a minimum, the permittee shall 
conduct the road project in order to address the dewatering requirements of the permit. 
 

4. Pollution Prevention Measures – The permittee must design, install, implement, and maintain 
effective pollution prevention measures to minimize the discharge of pollutants. 
a) At a minimum, the permittee shall conduct the road project to minimize the discharge of 

pollutants from equipment and vehicle washing, wheel wash water, and other wash waters. 
Wash waters must be treated in a sediment basin or alternative control that provides 
equivalent or better treatment prior to discharge;   

b) At a minimum, the permittee shall conduct the road project to minimize the exposure of 
building materials, building products, construction wastes, trash, landscape materials, 
fertilizers, pesticides, herbicides, detergents, sanitary waste and other materials present on the 
site to precipitation and to storm water; and 

c) At a minimum, the permittee shall conduct the road project to minimize the discharge of 
pollutants from spills and leaks and implement chemical spill and leak prevention and 
response procedures.   

 
5. Prohibited Discharges – The permittee shall not discharge the following items: 

a) Wastewater from washout of concrete; 
b) Wastewater from washout and cleanout of stucco, paint, form release oils, curing compounds 

and other construction materials; 
c) Fuels, oils, or other potential pollutants used in vehicle and equipment operation and 

maintenance; and 
d) Soaps or solvents used in vehicle and equipment washing. 

  
6. Surface Outlets – When discharging from basins and impoundments, utilize outlet structures 

that withdraw water from the surface. At a minimum, the permittee shall conduct the road project 
in order to address the surface outlet requirement of the permit. 

2.3.3 Narrative Prohibitions—Outfalls 001-028 
The general prohibitions of ARM 17.30.637(1) contain general provisions that apply to all state 
waters, including mixing zones, and typically are referred to as “free from” standards. These general 
prohibitions represent the minimum level of protection that applies to all state waters, including 
within ephemeral water and drainage ways not subject the specific standards of ARM 17.30.621 to 
629 and 650 to 658. 
 
ARM 17.30.637(1)(d) is implemented through application of numeric standards and whole effluent 
toxicity requirements, as discussed above. With few exceptions, facilities that are subject to the 
minimum treatment requirements and that are in compliance with those limitations fulfill the 
requirements in sections 637(1) (a)-(c) and (e); however, where a discharge would cause, have the 
reasonable potential to cause, or contribute to an excursion of a narrative standard, effluent 
limitations implementing that narrative standard must be included in the permit. The permit does not 
include additional effluent limitations implementing the narrative standards in ARM 17.30.637(1) 
because the final effluent limitations ensure compliance with sections 637(1) (a-c) and (e). 
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3.0 RATIONALE FOR MONITORING AND REPORTING REQUIREMENTS 
 
Regulations requiring the establishment of monitoring and reporting conditions in MPDES permits 
are found at 40 CFR 122.44(i) and 122.48 and ARM 17.30.1351. In addition to the specific 
monitoring requirements presented in this section, the permit contains as standard conditions the 
monitoring and records requirements, and the standard reporting requirements.  
 

3.1 Monitoring Locations and Frequency 
Monitoring frequencies and sample types for each monitoring location are provided in the table 
below. The following is a description of each parameter: 

 
Monitoring Requirements–Monitoring Location Outfalls 001-028 

Parameter 
and Code Units 

Minimum 
Monitoring 
Frequency 

Sample Type Basis 

Turbidity NTU Daily Measurement Required to demonstrate compliance with 
effluent limitations 

Compliance with Best 
Management 
Practices2  
(51576)  

Yes/No Daily Observation Required to demonstrate compliance with 
effluent limitations 

Discharge event 
observation3  
(84165) 

Yes/No Daily Observation Required to demonstrate compliance with 
effluent limitations 

Report Due4  
(85539) 

NA As Required5 NA Required to demonstrate compliance with 
effluent limitations 

Footnotes: 
NA = Not Applicable 
1. The rainfall measured during a 24 hour period at the active work site. 
2. Any inspection that documents items 7 – 9 from the required inspection elements listed in the Special Conditions must 
answer “No” and submit the report described in the Special Conditions. This parameter is only for the purpose of 
determining if a report is required, it does not necessarily mean a violation occurred. 
3. Any inspection that documents any storm water leaving the site or item 7 from the required inspection elements listed 
in the Special Conditions must answer “Yes” and submit the report described in the Special Conditions. This parameter is 
only for the purpose of determining if a report is required, it does not necessarily mean a violation occurred.  
4. The report that must be submitted is described in the Special Conditions. 
5. If the answer to “Compliance with Best Management Practices” is “No” or if the answer to “Discharge Event 
Observation” is “Yes”, then the permittee is required to submit the report described in the Special Conditions. 
  

3.1.3 Reporting Requirements 
The permittee must comply with reporting requirements as specified in ARM 17.30.1342. Self-
monitoring of effluent will be conducted at the designated control and monitoring locations in the 
areas of active construction zone(s).  
 
Effective upon issuance, the permittee must monitor the quality of the stream at the designated 
control and monitoring locations for the following parameter: 
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Instream Monitoring and Reporting Requirements 

Parameter Units Sample 
Type 

Sampling 
Frequency 

Reporting 
Requirements(1),(2) Reporting Frequency 

Turbidity NTU Grab 1/Day(3) 
Daily Maximum, 

and Median 
Monthly 

Monthly 

Footnotes: 
(1) See definitions in Part V of the permit 
(2) If no discharge occurs during the reporting period, then “No Discharge” shall be recorded on the Discharge 
Monitoring Report (DMR) form. 
(3) Turbidity results will only be reported in the active construction zone(s). 
  
4.0 RATIONALE FOR SPECIAL CONDITIONS 
 
The following provides the rationale for the special conditions included in the permit. 

4.1 Additional Monitoring and Special Studies –  
RC Resources, Inc. will be required to follow the monitoring requirements spelled out in Appendix 3 
of this fact sheet.  

4.1.1 Ambient Monitoring  
 
Turbidity Monitoring Requirements 
Timeperiod Number of samples 
Before(3) 6(1) 
During and After construction Daily(2) 

Footnotes 
1. Samples will be collected twice a week from all control and monitoring sites using a field turbidity meter following 

the procedure outlined in Appendix 3. 
2. Samples will be collected twice a week from all control and monitoring sites in the active construction zone(s) 

following the procedure outlined in Appendix 3 beginning when construction begins until final stabilization of the 
project. 

3. Samples will be collected at least 1 summer season prior to the beginning of construction  
 

4.2 Best Management Practices and Pollution Prevention 
The NPDES regulations at 40 CFR 122.44(k) (incorporated by reference in ARM 17.30.1344(2)(b)) 
state that BMPs may be included as permit conditions when authorized under section 304(e) of the 
CWA for the control of toxic pollutants and hazardous substances from ancillary industrial activities; 
authorized under section 402(p) of the CWA for the control of storm water discharges; numeric 
effluent limitations are infeasible; or when BMPs are necessary to achieve effluent limitations or 
carry out the purposes and intent of the Clean Water Act. 

4.2.1 Storm Water Management  
In order to address the effluent limitations of this permit, DEQ has required that the permittee draft a 
Storm Water Pollution Prevention Plan (SWPPP), which will be necessary to fully implement the 
desired benefits of effective BMPs.  
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The following special conditions apply: 
 

i. Inspection Schedule - In order to ensure that the benefits of the proposed BMPs are achieved 
and all discharges of sediment are minimized to the extent possible, the permittee shall be 
required to conduct inspections of the active construction zone(s).  

 
ii. Inspection Report Requirements – The permittee must document the following information 

for each inspection: 
1. The type of inspection (active construction area or entire site) 
2. The inspection date and time 
3. Name of the inspector 
4. The rainfall measured over a 24 hour period at the active work site 
5. Weather and ground conditions during the inspection, including an indication of whether 

storm water runoff is occurring and whether the ground is frozen 
6. Location(s) and description of BMPs that need to be maintained (BMPs that are not 

maintained in accordance with good engineering, hydrologic, and pollution control 
practices, including removal of collected sediment outside the acceptable tolerances of 
the BMPs, are considered to be no longer operating effectively) 

7. Location(s) and description of discharges of sediment or other potential pollutants from 
the site 

8. Location(s) and description of BMPs that failed to operate as designed or proved 
inadequate for a specific location 

9. Location(s) and descriptions where additional BMPs are needed that were not in place at 
the time of inspection 

10. Description of corrective action taken for items 6-9, respective dates for the corrective 
action(s) taken, and respective measures taken to prevent future recurrences for each. 

 
iii. Reporting Requirements – When the electronic discharge monitoring report (netDMR) 

indicates that a report is necessary, the report shall consist of the inspection report(s) that 
documented the occasions that necessitated the reporting requirements. The inspection report 
must include items 1-10. The report is due at the same time as the netDMR. 
 

iv. BMP Installation – The permittee must install and maintain all BMPs in accordance with the 
Montana Department of Transportation’s “Erosion and Sediment Control Best Management 
Practices: Reference Manual” (2003). The permittee must keep on-site the BMP design, 
installation, implementation, and maintenance specifications for all BMPs that are used. 

4.3.1 Additional Notifications 
DEQ consulted with Montana Fish, Wildlife and Parks (FWP) in development of the permit 
requirements and conditions. Due to the presence of sensitive and threatened ecological resources, 
FWP requested notification from the permittee of the planned work schedule so that regional staff 
can ensure BMPs are adequately implemented. A special condition requiring the permittee to 
provide the FWP Pollution Control Biologist and DEQ with a planned work schedule upon 
development will be included in the renewed permit. 
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5.0 STANDARD CONDITIONS  
 
Standard conditions, which apply to all MPDES permits and additional conditions applicable to 
specified categories of permits are included in Section III of the permit. The permittee must comply 
with all standard conditions and the additional conditions that are applicable to the permittee. 
 
6.0 NONSIGNIFICANT DETERMINATION  
 
The MWQA states that it is unlawful to cause degradation of state waters without an authorization 
issued pursuant to 75-5-303, MCA [75-5-605(1)(d), MCA]. ARM 17.30.706(2) states that DEQ will 
determine whether a proposed activity may cause degradation for all activities which are permitted, 
approved licensed or otherwise authorized by DEQ, such as issuance of a discharge permit. A 
nondegradation analysis was conducted in Section 2.2.5 of this permit fact sheet for the proposed 
discharges and activities regulated by this permit. Based on this analysis DEQ has made the following 
determination: 
 
OUTFALLS 001-028  
DEQ has set the effluent limits and conditions in the current permit to comply with the criteria of 
ARM 17.30.715 (Criteria for Determination of Nonsignificant Changes in Water Quality), thus the 
proposed discharge is nonsignificant based on Montana’s Nondegradation rules and Policy (75-5-
301(5) and 303, MCA). Any change in water quality resulting from these discharges is considered 
nonsignificant provided that the permittee is in compliance with the effluent limits and conditions of 
the permit. 
 
 
7.0 PUBLIC PARTICIPATION 
 
In accordance with ARM 17.30.1372, DEQ issued Public Notice No. MT-15-XX dated Month Day, 
20XX. The public notice states that a tentative decision has been made to issue an MPDES permit 
for Rock Creek Mine and that a draft permit, fact sheet and environmental assessment (EA) have 
been prepared. Public comments are invited any time prior to the close of the business on May 15, 
20XX. Comments may be directed to: 
 
DEQ Permitting and Compliance Division 
Water Protection Bureau 
PO Box 200901 
Helena, MT 59620 
 
or  
 
DEQWPBPublicComments@mt.gov 
 
All comments received or postmarked prior to the close of the public comment period will be 
considered in the formulation of the final permit. DEQ will respond to all substantive comments and 
issue a final decision within sixty days of the close of the public comment period or as soon as 
possible thereafter.  

mailto:DEQWPBPublicComments@mt.gov
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All persons, including the applicant, who believe any condition of a draft permit is inappropriate or 
that DEQ's tentative decision to deny an application, terminate a permit, or prepare a draft permit is 
inappropriate, shall raise all reasonably ascertainable issues and submit all reasonably available 
arguments supporting their position by the close of the public comment period (including any public 
hearing) under ARM 17.30.1372. 

7.1 Notification of Interested Parties 
Copies of the public notice were mailed to the discharger, state and federal agencies and interested 
persons who have expressed an interest in being notified of permit actions. A copy of the distribution 
list is available in the administrative record for this permit. In addition to mailing the public notice, a 
copy of the notice and applicable draft permit, fact sheet and EA were posted on DEQ’s website for 
30 days. 
 
Any person interested in being placed on the mailing list for information regarding this MPDES 
permit should contact DEQ, reference this facility, and provide a name, address, and email address. 
 

7.2 Public Hearing Written Comments 
During the public comment period provided by the notice, DEQ will accept requests for a public 
hearing. A request for a public hearing must be in writing and must state the nature of the issue 
proposed to be raised in the hearing (ARM 17.30.1373). 
 

7.3 Permit Appeal  
After the close of the public comment period DEQ will issue a final permit decision. A final permit 
decision means a final decision to issue, deny, modify, revoke and reissue, or, terminate a permit. A 
permit decision is effective 30 days after the date of issuance unless a later date is specified in the 
decision, a stay is granted pursuant to ARM 17.30.1379, or the applicant files an appeal pursuant to 
75-5-403, MCA.   
 
The Applicant may file an appeal within 30 days of DEQ’s action to the following address: 
 
Secretary, Board of Environmental Review 
Department of Environmental Quality 
1520 East Sixth Avenue  
PO Box 200901 
Helena, Montana 59620-0901 
 

Additional Information 
Requests for additional information or questions regarding this permit should be directed to: David 
Feldman dfeldman@mt.gov, 406-444-6740. 
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MASTER LIST OF APPENDICES 
 

Appendix 
and Table 
Number 

Description Applicability Status 

1. Water Quality Standards and Nondegradation Criteria 

1.A Applicable Water Quality Stds. and 
Nondegradation Criteria Rock Creek Required 

1.B Applicable Water Quality Stds. and 
Nondegradation Criteria 

West Fork of Rock 
Creek Required 

2. Receiving Water Characteristics 

2.A.1 
Receiving Water Characteristics—
Conventional and Nonconventional 
Pollutants and Parameters 

Rock Creek Required 

2.B.1 
Receiving Water Characteristics—
Conventional and Nonconventional 
Pollutants and Parameters 

West Fork of Rock 
Creek Required  

3. Rock Creek Turbidity Sampling  
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APPENDIX 1—WATER QUALITY STANDARDS AND NONDEGRADATION CRITERIA  
 
Table 1.A Water Quality Standards—Rock Creek 
 

Parameter Units 

Acute 
Water 
Quality 

Standard 
( Sa) 

Chronic 
Water 

Quality 
Standard 

( Sc) 

Human 
Health 
Water 

Quality 
Standard 

(Shh) 

Nondegradation 
Category 

 

Nondegradation 
Criterion or 

Not Applicable 
(SND or NA) 

Conventional and Nonconventional Pollutants 

Flow MGD -- Flow -- 

Temperature, maximum °F 67 °F Harmful NA 

Temperature, minimum °F 32 °F Harmful NA 

pH, maximum SU 8.5 Harmful NA 

pH, minimum SU 6.5 Harmful NA 

Turbidity NTU   5 Harmful 5 > naturally 
occurring 

Oil & Grease mg/L -- -- 10 Narrative NA 

Total Phosphorus mg/L   0.025 Nutrient -- 

Dissolved Oxygen mg/L See ARM 17.30.623(2)(b) Toxic -- 

Hardness, Total, as CaCO3 mg/L -- -- -- Narrative -- 
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Table 1.B Numeric Water Quality Standards—West Fork of Rock Creek 
 

Parameter Units 

Acute 
Water 
Quality 

Standard 
( Sa) 

Chronic 
Water 

Quality 
Standard 

( Sc) 

Human 
Health 
Water 

Quality 
Standard 

(Shh) 

Nondegradation 
Category 

 

Nondegradation 
Criterion or 

Not Applicable 
(SND or NA) 

Conventional and Nonconventional Pollutants 

Flow MGD -- Flow -- 

Temperature, maximum °F 67 °F Harmful NA 

Temperature, minimum °F 32 °F Harmful NA 

pH, maximum SU 8.5 Harmful NA 

pH, minimum SU 6.5 Harmful NA 

Turbidity NTU   5 Harmful 5 > naturally 
occurring 

Oil & Grease mg/L -- -- 10 Narrative NA 

Total Phosphorus mg/L   0.025 Nutrient -- 

Dissolved Oxygen mg/L See ARM 17.30.623(2)(b) Toxic -- 

Hardness, Total, as CaCO3 mg/L -- -- -- Narrative -- 
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APPENDIX 2—RECEIVING WATER CHARACTERISTICS 
 
Where receiving water quality data is available it may be used in the development of water quality 
based effluent limitations (WQBEL) for the parameters of concern (POC). As discussed in Section 
2.1.2 and 2.2.8, the effluent limitations for this permit are narrative restrictions. Therefore, the 
receiving water characteristics are provided for informational purposes.  
 
Receiving water quality should be based on samples collected during the period of critical stream 
flow (Qs).  Because Qs is an infrequent event and data is not typically available, the background 
concentration (Cs) must be estimated based on water quality data that is collected outside of this flow 
condition. To account for the uncertainties in estimating background data, DEQ uses the upper and 
lower quartiles of the sample data. The upper quartile is defined as the 75th percentile of the 
measured or observed data and the lower quartile is the 25th percentile of the same data set.  A 
minimum of 10 data points or measurements must be available and representative of the range of 
hydrologic conditions in the receiving water.  Data used in this analysis must be collected upstream 
of the point of discharge for flowing water bodies or outside of the influence of the discharge for 
non-flowing water bodies.  
 
The data presented in these tables are for Rock Creek and the West Fork of Rock Creek as reported 
in EPA’s STORET database. The data for Rock Creek was collected at site CFRPO-28.3, which is 
approximately 0.5 miles from the confluence with the Clark Fork River. The data was collected 
between March 14, 2006, and January 1, 2007. The data for the West Fork of Rock Creek was 
collected at site CFRPO-28.1, which is approximately 1000 feet upstream of the confluence with 
Rock Creek. The data was collected between March 14, 2006, and January 1, 2007. These sets of 
data do not consist of more than 10 data points, so they are provided for informational purposes and 
were not used to derive any permit limits.  
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Table 2.A.1 Receiving Water Characteristics—Rock Creek 
 

Parameter Units 
Required 

Reporting Value 
(RRV) 

Lower  
Quartile 

(C25) 

Upper 
 Quartile 

(C75) 

Number of 
Samples 

Comment or Not 
Applicable (NA) 

Flow MGD -- 22.6 22.6 1 USGS data collected in 
1998 

Temperature °C -- 6.7 12.3 9  

pH SU -- 7.9 8.4 9  

Oil & Grease mg/L -- -- -- --  

Total Phosphorus mg/L -- -- -- --  

Dissolved Oxygen mg/L 0.3 -- -- --  

Turbidity NTU 1.0 <1.0 <1.0 8  

Hardness, Total, as CaCO3 mg/L -- 9.5 14.1 8  
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Table 2.B.1 Receiving Water Characteristics—West Fork of Rock Creek 
 

Parameter Units 
Required 

Reporting Value 
(RRV) 

Lower  
Quartile 

(C25) 

Upper 
 Quartile 

(C75) 

Number of 
Samples 

Comment or Not 
Applicable (NA) 

Flow MGD  

Temperature °C -- 4.7 9 7  

pH SU -- 8.5 8.7 7  

Oil & Grease mg/L -- -- -- --  

Total Phosphorus mg/L -- -- -- --  

Dissolved Oxygen mg/L 0.3 -- -- --  

Turbidity NTU 1.0 <1.0 1.0 6  

Hardness, Total, as CaCO3 mg/L -- 33.4 39.9 7  

 
  



  Permit No.: MT0031763 
  Fact Sheet 
  Page 31 of 38 
 
APPENDIX 3: SAMPLING DESIGN FOR TURBIDITY STANDARD ASSESSMENT 
 

1.0 Background 
The data collection process outlined below is designed to address compliance with the turbidity 
standard applicable to a B-1 stream (ARM 17.30.623(2)(d)). The process will determine whether or 
not turbidity has increased, as a result of road construction, to levels ≥ 5 NTU above the naturally 
occurring turbidity levels of the watershed. The process by which compliance is determined on a 
month-by-month basis is described.  
 

2.0 Compliance Determination: Before After Control Impact Paired (BACIP) 
Compliance Determination will be through a Before After Control Impact Paired (BACIP) 
study (Stewart-Oaten et al., 1986). BACIP designs are used when the ability to have 
treatment replicates (e.g., five streams with dirt roads undergoing construction and five 
different streams with similar roads but no construction which act as controls) is not feasible. 
The design involves comparing a stream characteristic (turbidity in this case) before and after 
an event within the same stream, or, alternatively, in similar, paired watersheds, one effected 
by the event, one not (Gravelle et al., 2009).  To account for effects of natural variability and 
changes over time (e.g., weather effects) on turbidity, a stream site that receives no 
perturbation (control) is always paired with one or more monitoring sites that are matched as 
closely as possible by watershed size (Smith, 2002).  
 
For this permit, there will be three control sites, and four monitoring sites (please refer to 
Figure 2-1, next page). In the upper-most watershed, a small basin (unnamed)—which has a 
road2 which will not undergo construction and will act as a control site (Control 1)—is paired 
with a monitoring site (Monitoring 1) located on West Fork Rock Creek which will receive 
the cumulative road-building effects from one small watershed containing three road-
construction spill points. The watershed area at Monitoring 1 is similar to Control 1.  It is 
also likely, based on a review of aerial photos, these small upper-watershed streams will be 
mostly dry during the summer and may only provide data during spring snowmelt runoff 
events.  
 
Next down the watershed is a coarse-scale upper watershed monitoring site (Monitoring 2), 
located on West Fork Rock Creek just upstream of its confluence with Rock Creek. This site 
was established in previous studies and is also known as WRC-2. It will capture the 
cumulative effects of thirteen or fourteen road construction spill points. This monitoring site 
is paired with a control site (Control 2) in the nearby Government Creek watershed, because 
the drainage area for the two sites is similar. Like the watershed of West Fork Rock Creek, 
the Government Creek watershed also has an existing road which makes for a good 
comparison. If flow is not found in Government Creek, a little further to the west is Soldier 
Creek, similar in drainage area and could serve as a substitute for Control 2.  

                                                 
2 It is generally assumed here that this road and other roads in watersheds where control sites are 
located are stable and well established, and would meet the definition of reasonable land, soil, and 
water conservation practices.  
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The lower half of the Rock Creek watershed has two monitoring sites (3a and 3b) which are 
paired to a single control site (Control 3) which is located on Rock Creek a bit upstream of its 
confluence with West Fork Rock Creek. Rock Creek has a large drainage to the east of the 
Control 2 site (and it also has a small, established road along it), and as that drainage area 
will have a large influence on the water-quality of the lower half of Rock Creek, it will be 
matched with Monitoring Sites 3 (a and b). Monitoring site 3a receives the accumulative 
effects from nineteen road construction spill points, and 3b receives effects from twenty-one 
points. These sites will be compared to Control 3.  
 
For purposes of a BACIP design, a common, under-laying geology is important. The entire 
watershed in question (including nearby Government and Soldier creeks) has a geology 
dominated by Belt Supergroup rocks (Lower Missoula Group, Piegan Group, and Ravalli 
Group). These rocks comprise ancient sedimentary siltstones, mudstones, and carbonate 
muds (Montana Geological Map, 2007). Slope among control-monitoring pairs in Figure 2-1 
are also reasonably well matched.  
 
BACIP designs comprise specific statistical approaches and a brief overview of the method is 
warranted here. The statistical design and testing should follow Stewart-Oaten et al. (1986) 
wherein, for the parameter of interest (i.e., turbidity), the average (or median) of the 
differences (D) between a control site and a monitoring site in the Before period are 
compared, via Student’s T-test or (preferably) the non-parametric Mann-Whitney test3, to the 
average (or median) of the Ds for the same parameter in the After period. An example of the 
data handling is given in Table 2-1, which is fictitious data for turbidity to illustrate the 
concept. Note in Table 2-1 that it is the calculated D values that are used in the statistical test 
(Before vs. After), not the original turbidity NTU measurements in the control and 
monitoring sites. It is by this mechanism that natural fluctuations in turbidity that occur in 
monitoring sites are separated from induced (i.e., road construction) changes; the control 
sites acts as covariates, and it is assumed that turbidity in the monitoring sites would have 
been the same as turbidity in the control sites if the monitoring sites had not received their 
perturbations. Therefore, the difference in turbidity level measurements between the two 
streams would be minimal. In the Table 2-1 example, there is significantly higher turbidity in 
the After period compared to the Before period, determined using the two populations of D 
values (one sided Mann-Whitney test, p = 0.006). 
 

                                                 
3 Using a non-parametric test is more robust when the data may or may not fit a normal distribution 
function (Conover, 1999).  
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Figure 2-1. BACIP-design Study of Road Construction Effects on Turbidity. Blue dots represent 
Control Sites, red dots are Monitoring Sites. See text for additional details. 
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Table 2-1. Illustration of BACIP-design Statistical Testing. Fictitious turbidity data 
from a Control and Monitoring site. Mann-Whitney test is carried out on the D 
values from the Before and After periods  = 0.05.  

  Daily Turbidity (NTU)   

Period Sampling 
Event 

Control           Monitoring Difference (D) 
Monitoring minus 

Control 
Before 1st 6.0 6.0 0.0 

2nd 5.5 5.3 -0.2 
3rd 6.0 5.9 -0.1 
4th 7.0 7.0 0.0 
 5th 6.5 6.4 -0.1 
  Median: -0.1 

After 1st 6.0 12.0 6.0 
2nd 6.0 14.0 8.0 
3rd 7.0 7.1 0.1 
4th 7.3 9.5 2.2 
 5th 6.0 12.0 6.0 
  Median: 6.0 

2.1 Sample-collection Scheme 
 
Two approaches as to how sampling should occur could be taken: (1) only during rain events, or (2) 
on a consistent, time-spaced basis. The downside of targeting rain events is that they are sporadic 
and capturing them could prove difficult, and we could end up with a very small number of sampling 
events for both the Before and After periods. More importantly, the final dataset will not represent 
long-term turbidity conditions in the stream, but rather, short-term conditions, and this is not 
consistent with the purpose of the 5 NTU standard at ARM 17.30.623(2)(d). 
 
Therefore, a fixed-time sampling schedule (starting in the Before period) is established in advance 
(i.e., twice a week). The road construction will last a minimum of several months.  Sampling must 
occur on the same days at about the same time each week and the fixed schedule should be adhered 
to closely. A fixed-time data collection approach should capture both rain and non-rain events, and 
assure that we will be assessing the turbidity changes over the long-term, consistent with the 
standard itself4.  

                                                 
4 Had a 318 authorization been granted and a much higher, short-term NTU compliance threshold 
been established, sampling only during rain events would probably be the better approach. 
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2.2 The BACIP Design is Ideal for Addressing Montana’s Turbidity Standard 
 
The BACIP statistical approach and this study design are consistent with the turbidity 
standard itself (ARM 17.30.623(2)(d)), so long as the assumptions of the design are correct. 
The standard requires that the allowable turbidity increase (5 NTU) is to be determined 
relative to naturally occurring turbidity. In this design, the control sites provide the naturally 
occurring data. The D values in the After period (Table 2-1) quantify the level of NTUs that 
have been increased above the naturally occurring level as a result of the road construction 
project. Even for cases where a high rain event may have sharply elevated turbidity at the 
control sites (say, to 45 NTU), the difference (D) value in the After period can still be used to 
distinguish the NTU increase due to the construction, above and beyond the rain effect. 
 
The 5 NTU standard is intended to be complied with over the long-term (a month or longer). As can 
be seen in Figure 2-2, effects on fish are a function of concentration and duration. Very short 
periods (hours) of high turbidity have essentially the same degree of effect as lower turbidity over 
longer periods. Thus, monitoring sites in Figure 2-1 are placed spatially such that they will integrate 
the mixed, longer-term, cumulative effects of road construction on the stream.  
 
 

 
Figure 2-2. Idealized Model of Fish Response to Increased Turbidity. After a report 
prepared for the EPA by Berry et al. (2003).  

2.3 Compliance Determination 
 
The 5 NTU standard is intended to be complied with over the long-term (a month or longer). 
Therefore, a single sampling event in which a turbidity D value (e.g., 2nd sampling event in the After 
period; Table 2-1) is above 5 NTU does not necessarily represent non-compliance. A compliance 
decision tree incorporating the BACIP statistical results was created for the purpose of determining 
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compliance with the standard. Compliance determinations should be carried for each pair of sites on 
a calendar monthly basis, during the period that construction is ongoing, as follows:  
 
 

1. For a control-monitoring site pair, is there a significant difference (per the Mann-Whitney 
test) between the D values in the Before vs. After periods, and was the difference in the 
expected direction (i.e., After turbidity levels were > Before turbidity levels)?  

a. YES 
i. Compute the following: (Average of After D values) minus (Average of Before 

D values). Is the computed value > 5 NTU5? 
1. YES: The road construction in not in compliance. 
2. NO: There is significantly more turbidity in the After period, but it has 

not achieved levels high enough to exceed the standard; therefore the 
road construction is in compliance. 

b. NO 
i. Turbidity in the control site cannot be significantly distinguished from the 

monitoring site and therefore the construction project is in compliance.  
c. NO 

i. If the statistical results are significant but backwards (i.e., D values in the 
Before period are higher than the After period), we have no evidence 
suggesting the road construction has elevated turbidity (the data actually 
suggest that road construction lowered stream turbidity). The road 
construction is in compliance.  
 

Compliance will be based on a significance threshold (alpha) of 0.05. As such, we would be 95% 
confident that there was a significant difference in turbidity between the Before and After periods. If 
the data in Table 2-1 were for the month of July, for example, we would conclude that the site was 
compliant (corresponds to scenario 1(a)(i)(2) in the decision tree above). Since multiple monitoring 
sites have been established in this study design, each must be evaluated independently from the 
others, if sufficient data is available for each. One non-compliant site-pair among several that do 
comply would still constitute non-compliance with the standards.  
 

3.0 Other Details on Sampling Methods 
 
The control sites are paired to specific monitoring sites and these pairs should have as many 
geomorphic and hydrologic characteristics in common as possible (dimensions, flow volume, tree 
canopy, slope, etc.). Remember that we are assuming that a monitoring site would manifest the same 
turbidity as its partner control site if the monitoring site had not received the perturbation. The level 
of similarity (or difference) among the paired sites should be documented quantitatively at the start 
of the project (width, depth, flow, canopy density, etc.) and photos should be taken. 
 
Turbidity is easy to collect with hand-held turbidimeters and this should be undertaken a number of 
times at both control sites and monitoring sites in the Before period (i.e., before construction begins). 

                                                 
5 The medians could also have been used to run this calculation, but averages are more protective.  
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Ideally, we would like to get a roughly balanced number of sampling events in the Before and After 
periods, but this is not strictly necessary (Conover, 1999); at a minimum,at least 6 sampling events 
must occur in the Before period. It is not absolutely necessary that pairs of sites be sampled at 
exactly the same moment in time for the BACIP design to work properly (Stewart-Oaten and Bence, 
2001). However they should be sampled as close together in time as is practicable (certainly on the 
same day).  
 
At each sampling site during each sampling event, multiple turbidity measurements should be 
collected at a transect across the channel located at the sampling locations (see Figure 2-1) to assure 
that bank-hugging plumes or other factors affecting turbidity are captured. A minimum five points of 
measurements, collected from one stream bank to the other per EMAP methods (Peck et al., 2003): 
Left, Left Center, Center, Right Center, Right. The five locations can be visually located (they do not 
need to be measured with a tape to the exact cm). In the near-shore areas (Left, Right) the 
measurements must be taken in water of sufficient depth to completely submerge the turbidimeter 
probe. If flow levels are too high to wade across, the five samples may be collected from one bank. 
If flow levels are too low, a lower number of samples may be collected. The five turbidity 
measurements are to be reduced to an average, and this average will be used as the single turbidity 
value for that sampling event for the given study site. 
  
If the project extends over two years and there is a substantial break in time between sampling 
events (say, an intervening winter and spring), the 2nd year’s data should be evaluated separately 
from the 1st. That is, for the 2nd year’s data, the Before data would comprise all the Before data from 
year one but the After data would only comprise data collected in year two.  
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Response to Comments 
RC Resources Inc. Rock Creek Mine – Road Project 

Montana Pollutant Discharge Elimination System (MPDES) Permit Number MT0031763 
 
On July 31, 2015, the Montana Department of Environmental Quality (DEQ) issued public notice 
MT-15-38 stating its intent to issue a wastewater discharge permit to RC Resources, Inc. for the 
Rock Creek Mine Road Project. The public notice stated DEQ had prepared a draft permit, fact 
sheet, and environmental assessment (EA) and those documents were available to the public. A 
public hearing was held on September 1, 2015, at the Noxon School in Noxon Montana for this 
permit. The public comment period closed September 2, 2015.  
 
DEQ issued two previous public notices for MPDES permit number MT0031763. The first was 
public notice MT-14-08. That public notice was issued March 17, 2014, and was retracted soon 
afterwards. The second public notice (MT-14-11) was issued April 11, 2014. Comments received 
during these two previous public notices will not be addressed in this response to comments because 
the previous versions of this permit were retracted. DEQ considered the comments received during 
the most recent comment period (MT-15-38) and at the public hearing in issuing the final permit and 
decision. A summary of the significant comments and DEQ’s responses are included in this 
Response to Comments as required by ARM 17.30.1377.  This Response to Comments is an 
addendum to the most recent version of the fact sheet. 
 
Comment #1:  This permit application was initially released in 2014 and public comment solicited.  
No information was ever sent out on the fate of that application and no responses were issued to 
substantive public comments that were received by MDEQ.  Suddenly, this application reappeared 
with absolutely no mention or reference to the 2014 application or processing of that application.  
MDEQ should have provided the proper history of this application in its Fact Sheet and provided 
information as to what changed between the 2014 and the 2015 applications and draft permits, rather 
than leaving this up to the public to “discover” and determine. 
 
DEQ Response: Section 1.1 titled Permit and Application Information on page 4 of the Fact Sheet 
describes the history of Permit MT0031763 (the Permit).  The permittee initially submitted an 
application for a new individual MPDES permit on April 5, 2012, after the Montana Supreme Court 
issued its decision in Clark Fork Coalition v. DEQ, 366 Mont. 427; 288 P3d 183 (2012), which 
determined potential impacts from road construction warranted an individual permit rather than a 
general permit authorization. Two previous iterations of the Permit were public noticed and then 
retracted after the comment periods ended due to feedback received during those public notice 
periods. The Fact Sheet supports the permit conditions presented for public comment under MT-15-
38 and DEQ is only considering comments on the current version of the draft Permit. No changes to 
the Permit were made based on this comment. 

      
Comment #2: MDEQ has added two more outfalls than indicated in the project Storm Water 
Pollution Prevention Plan (SWPPP) or in the 2014 draft permit.  Which are the new outfalls?  The 



outfalls have been renumbered from the applicant’s SWPPP and the 2014 draft permit.   Where are 
the drawings for the new outfalls?   
 
DEQ Response: Part I.A. of the Permit identifies the 31 outfalls, numbered 1 through 31, that the 
permittee is authorized to discharge from and the locations of all 31 outfalls. No changes to the 
Permit were made based on this comment. 
 
Comment #3: It appears that the applicant has not prepared or submitted a current, valid or 
approved sediment mitigation plan. An internal 2012 USFS memo referred to new sediment 
modeling that will be included in a forthcoming SEIS; the only plan I am aware of is the 10-year-old 
Sediment Mitigation Plan dated November 2005.  The modeling, as discussed in the USFS memo, 
apparently was performed for full mine build-out.  In the absence of an SEIS with the actual 
modeling data and modeling assumptions provided for review as required by NEPA, the validity of 
the sediment modeling results discussed in the SWPPP and used as a basis for permitting cannot be 
verified. 
 
DEQ Response: The permit includes effluent limits and conditions, including monitoring to ensure 
discharges to state waters authorized by the Permit meet state water quality standards. The USFS 
sediment models were not used to derive the permit limits.  Instead, DEQ relied on the Washington 
Road System Erosion Model (WARSEM) to evaluate effectiveness of technology based effluent 
limits (TBELs) to control sediment.  The WARSEM model is widely used in Montana to evaluate 
sediment impacts from roads.  See the Permit Fact Sheet at pages 14-15. No changes to the Permit 
were made based on this comment. 
 
Comment #4: The applicant has not provided any detail regarding approved fish work windows.  
Claims that potential construction limitations will be contained in the SEIS is precisely why the 
proposed utility work should not be permitted at this time. 
 
DEQ Response: The Montana Pollutant Discharge Elimination System (MPDES) permit only 
regulates point source discharges of pollutants to state surface waters. This comment is outside the 
scope of this permitting action. A permittee may need other permits and regulatory decisions for 
different aspects of the activity.  A MPDES permit does not preclude the permittee from obtaining 
and following the requirements of other permits and decisions.  No changes to the Permit were made 
based on this comment. 
 
Comment #5: No information is provided regarding the absence or presence/delineation of wetlands 
in the proposed work corridor. 
 
DEQ Response: The MPDES permit regulates point source discharges of pollutants to state surface 
waters. Part 1.A. of the permit identifies all outfall locations and state receiving water bodies. No 
changes to the Permit based upon this comment.  
 



Comment #6: The applicant has not provided information regarding other permits that are likely 
needed for the road widening, directional boring drill pads, culvert placement, etc. proposed under 
this stormwater permit, such as a Floodplain Development Permit , SMZ permit, a 310 Permit, 401 
Water Quality Certification, and/or a 404 permit for any regulated wetlands and or wetland fills.  
 
DEQ Response: The MPDES permit regulates point source discharges of pollutants to state surface 
waters. An MPDES permit does not preclude the permittee from needing to obtain other permits. No 
changes to the Permit were made based upon this comment. 
 
Comment #7: Dewatering discharges are prohibited in the draft permit absent “appropriate controls” 
that are not defined whatsoever.  The original 2014 draft permit prohibited dewatering discharges 
outright. The lack of construction detail including the depth of trenching, the presence of wetlands, 
and any hydrological connections throughout the work area, make it impossible to discern whether 
groundwater will be encountered and/or fill the ditches potentially leading to a need to dewater. 
 
DEQ Response: The MPDES permit regulates point source discharge of pollutants to state surface 
waters. Dewatering of groundwater is not authorized under the Permit. Any discharges associated 
with groundwater dewatering must be authorized by a separate permit. Part I.B.2.a.iii of the Permit 
will be changed in response to this comment. 
 
Comment #8: The permit prohibits discharge from concrete washout, however the applicant clearly 
states in its SWPPP that there will be concrete disposal and washout at the adit site from pad 
construction.  Where are the specific BMPs to prevent these discharges in the permit? 
 
DEQ Response:  Part I.B.2.a.v of the Permit titled Prohibited Discharges the permittee must prevent 
all non-storm water discharges from entering state waters including wastewater from washout of 
concrete. The Best Management Practices (BMPs) associated with preventing the concrete washout 
from entering state waters will be defined in an updated SWPPP, which is subject to inspection by 
DEQ. At a minimum the SWPPP will include good housekeeping practices to ensure that all wash 
water drains to a proper collection system and not to the storm water drainage system.  See Part 
I.D.1 of the Permit. No changes to the Permit were made based on this comment. 
 
Comment #9: Work limits must be clearly defined on-site with staking and flagging prior to 
construction. 
 
DEQ Response:  The MPDES permit regulates point source discharges of pollutants to state surface 
waters. This comment is outside the scope of this permitting action. No changes to the Permit were 
made based on this comment. 
 
Comment #10: The amount of and types of vegetation to be cleared and grubbed, especially at the 
boring pads adjacent to Rock Creek, must be provided especially in light of Rock Creek’s 
impairment listing on the 2012 303(d) list due to silvicultural activities.  
 



DEQ Response:  The MPDES permit regulates point source discharges of pollutants to state surface 
waters. This comment is outside the scope of this permitting action. No changes to the Permit were 
made based on this comment. 
 
Comment #11: There should be no refueling or servicing of equipment allowed on-site at any 
location, but especially at the boring pad sites.  

DEQ Response:  Part I.B.2.a.v titled Prohibited Discharges of the Permit, the permittee must 
prevent all non-storm water discharges from entering state waters including fuels, oils, or other 
potential pollutants used in vehicle and equipment operation and maintenance. The BMPs associated 
with preventing fuels from vehicle operation and maintenance from entering state waters will be 
defined by the permittee in an updated Storm Water Pollution Prevention Plan (SWPPP). At a 
minimum the SWPPP will include good housekeeping practices to ensure that drip pans and 
absorbent materials are used around leaky vehicles and equipment; spill and overfill equipment is in 
use; and fluids are drained from equipment prior to onsite storage.  See Part I.D.1 of the Permit. No 
changes to the Permit were made based on this comment. 
 
Comment # 12: A SPCC Plan and notification system needs to be provided that will address any 
potential spills. 

DEQ Response:  Part I.B.2.a.v titled Prohibited Discharges of the Permit the permittee must prevent 
all non-storm water discharges from entering state waters including fuels, oils, or other potential 
pollutants. The BMPs associated with preventing fuels from entering state waters will be defined by 
the permittee in an updated Storm Water Pollution Prevention Plan (SWPPP). At a minimum the 
SWPPP will include good housekeeping practices to ensure that drip pans and absorbent materials 
are used around leaky vehicles and equipment; spill and overfill equipment is in use; and fluids are 
drained from equipment prior to onsite storage.  See Part I.D.1 of the Permit.  No changes to the 
Permit were made based on this comment. 

Comment # 13: The permit must include a WQBEL for turbidity in order to comply with ARM 
§17.30.715 that establishes thresholds for non-significant degradation. The Statement of Basis 
incorrectly analyzes significance under §17.30.715(1)(g) that applies to discharges containing  “any 
parameter for which there are only narrative water quality standards.”  However, turbidity is not 
such a parameter for which there are narrative standards only.  Rather, ARM § establishes a numeric 
standard for turbidity in Class B-1 waters: “The maximum allowable increase above naturally 
occurring turbidity is five nephelometric turbidity units . . .”  Because of this numeric standard, the 
proper subsection for determining whether the discharge will cause significant degradation is 
§17.30.715(f), which applies to “changes in the quality of water for any harmful parameter for which 
water quality standards have been adopted other than nitrogen, phosphorous, and carcinogenic, 
bioconcentrating, or toxic parameters . . .”  In order to comply with this section and Montana’s 
nondegradation policy, the permit must include a numeric WQBEL limiting in-stream increases in 
turbidity to less than 10% of the standard, or .5 NTUs. 
 



The fact sheet justifies the lack of a numeric WQBEL for turbidity by referring to the general 
considerations underlying Montana’s nondegradation policy – quantity, strength, and character of 
the pollutant, and the length of time degradation will occur.  While the fact sheet correctly identifies 
these as the general goals of the nondegradation policy, there is no authority allowing DEQ to apply 
these goals on a case-by-case basis to override the requirements of specific regulations, such as 
§17.30.715(f), which have translated these general goals into specific law. 
 

DEQ Response: As stated in the fact sheet, the permit incorporates a water quality based effluent 
limit (WQBEL) for turbidity to meet the turbidity water quality standard set forth in ARM 
17.30.623(2)(d).  See the Permit Fact Sheet at page 17.  Turbidity is a physical parameter that 
measures the clarity of water and the water quality standard for turbidity allows an increase above 
naturally occurring turbidity of five nephelometric turbidity units (NTUs). The Permit sets the 
following WQBELs for turbidity:  1) The maximum net daily turbidity limit is an increase of 5 NTU 
above the naturally occurring turbidity in the Rock Creek watershed; and 2) The maximum net 
monthly turbidity limit is a statistically significant increase of 5 NTU. See page 5 of the Permit.  

Under the nondegradation policy set forth in §75-5-303, MCA, existing uses of state waters and the 
level of water quality necessary to protect those uses must be maintained and protected, and the 
quality of high quality water must be maintained.  See §75-5-303(1) and (2), MCA.  The fact sheet 
incorrectly cites ARM 17.30.715(1)(g) as the basis for DEQ’s nondegradation analysis. The analysis 
is under ARM 17.30.715(1)(h).  The nonsignificance criteria in ARM 17.30.715(1)(f) are not 
compatible with the standard for turbidity because ARM 17.30.715(1)(f) states, “the change is not 
significant if the changes outside of a mixing zone designated by the department are less than ten 
percent of the applicable standard and the existing water quality level is less than 40 percent of the 
standard.” The 10% test cannot be employed separately from the 40% test.  Unlike many water 
quality standards, turbidity does not have a maximum number from which 40% may be derived.  The 
turbidity standard is based on natural conditions, which has no maximum and are moving targets.  
Natural conditions may be 10, 100 or even 1,000 NTU because of wildlife wading in the stream or a 
leaf landing in it.  Without a set maximum numeric standard, any percentage-based change in 
turbidity is impossible to separate from the ever-changing natural stream conditions making ARM 
17.30.715(1)(f) impossible to implement as nonsignificance criteria for turbidity.  As a result of this 
descriptive target of “natural”, DEQ uses ARM 17.30.715(1)(h), which states that the change is not 
significant, “if the changes will not have a measureable effect on any existing or anticipated use or 
cause measurable changes in aquatic life or ecological integrity.”  Changes that protect existing or 
anticipated uses are determined by the stream classification, which states that a five NTU or less 
change is protective. The Before After Control Impact Paired (BACIP) design in the permit will 
determine if there is a less than five NTU change due to the construction even as natural conditions 
vary over time. 

DEQ found that the stormwater discharges from the road construction project will be nonsignificant 
based upon the quality and strength of the pollutant, the length of time that the changes will occur, 
and the character of the pollutant based on 17.30.715(3), which allows a case-by-case application of 



the factors in §75-5-301(5)(c), MCA. In this scenario, the 5 NTU level is protective of the aquatic 
life, and protects designated uses of the Rock Creek including aquatic life. See the Fact Sheet at page 
23.  No changes to the Permit were made based on this comment.  

Comment #14: I am skeptical of the claimed long-term sediment reductions the state hopes to attain 
via the sediment mitigation measures. The most recent monitoring data of which I am aware from 
the East Fork of Rock Creek indicated that sediment in spawning gravels was at the threshold for 
impairment of bull trout reproduction, and additional sediment inputs would likely have adverse 
impacts.  In light of that vulnerability, installation of the mitigation measures should be required 
first, and that the success of those measures in reducing sediment runoff be established through 
monitoring, before any trenching and other sediment-generating work is allowed to go forward.  

DEQ Response: See DEQ’s Response to Comment No. 3 above.  DEQ is relying on the WARSEM 
model to evaluate the effectiveness of sediment mitigation measures.  Based on the sediment 
reduction calculated by the model and the short duration of the proposed activity, impacts to the 
receiving water from sediment are expected to be nonsignificant. No changes to the Permit were 
made based on this comment. 
 
Comment #15: The activities permitted under this application include 28 outfalls that will route 
storm water from construction activities associated with mine access along FS Road 150. 
Construction activities include excavation of a trench, installation of a pipeline and power line, and 
backfilling, primarily in the existing road prism between Highway 200 and the adit site; directional 
drilling under Rock Creek to route the power and pipelines; two sections of road widening or 
realignment; and improvements to the road to include new rolling dips, gravel surfacing in select 
locations, and new culverts at stream crossings. It is stated that "the potential to discharge storm 
water from each outfall will only occur for a few days during active construction as the project 
progresses towards the adit." 
 
There is a lack of information in the Fact Sheet and EA that makes it difficult to assess the potential 
overall impact to fish habitat and fish populations in Rock Creek from road construction activities. 
The total distance along the road that will be disturbed was not specified. There is no mention of 
how big the pipeline is or what the pipeline is intended to carry, both of which will influence the 
potential impact to Rock Creek, especially should the pipeline leak or break. The Fact Sheet and EA 
do not indicate where the pipeline and power line will be routed under Rock Creek, which is 
important to locate carefully in order to prevent loss of integrity of the bottom seal in the stream. 
Timing is also important to avoid Bull Trout spawning activity in late September and early October. 
The total number of culverts to be replaced and the specific locations along the road were also not 
specified in the permit application.  
 
All life stages of Bull Trout are sensitive to sediment, so improvements to FS Road 150 to reduce 
sediment delivery would be beneficial. However, we would disagree that the impact from storm 
water runoff at each of the 28 outfalls will only occur during the active construction phase. Storm 
water will runoff the impermeable surface of the road, will be concentrated in drainage ditches, and 
sediment may be delivered to Rock Creek during every storm event. Road improvements may help 
to reduce the sources of sediment and channel that runoff away from the stream, but the road will 
still be subject to erosion when precipitation exceeds infiltration rates. Increased vehicle traffic on 
the road may also result in delivery of fine sediment to the stream in the form of road dust. 



 
DEQ Response: All of the outfall locations where storm water may be discharged to state waters are 
found in the permit beginning on page 4.  The permitted activity is described on page 5 of the Fact 
Sheet and on page 1 of the EA. The scope of this permit is to make certain that the stormwater 
discharges during construction of the road improvements meet state water quality standards. The 
specific water quality standards for a “B-1” water body identified in ARM 17.30.623 maintain B-1 
waters suitable for growth and propagation of salmonid fishes and associated aquatic life; and these 
standards apply to all of the permitted outfalls.  The permittee will be responsible for making certain 
that the discharges meet the state water quality standards for B-1 waters at all outfalls at all times. 
DEQ consulted with Montana Fish, Wildlife and Parks (FWP) in development of the permit 
requirements and conditions. Due to the presence of sensitive and threatened ecological resources, 
including Bull trout, the permit requires the permittee to provide FWP and DEQ with a planned 
work schedule.  See page 13 of the Permit. 

The permittee may terminate the permit after road construction is complete, and final stabilization 
has occurred on site. The EA is revised to tier the analysis in the EA to the broader analysis 
conducted under the DEQ-USFS joint EIS as a result of this comment. 
 
Comment #16: It is stated that road improvements will result in a net reduction of sediment delivery 
to Rock Creek based on the WARSEM modeling conducted by R.C. Resources, Inc. Estimates of 
sediment reduction vary between 130 tons/yr (pg. 15 of the Fact Sheet) and 55 tons/yr (pg. 5 of the 
EA). The reason for this large discrepancy in model results should be identified and corrected as 
appropriate. Will there be any effort to confirm these modeled expectations with actual results? 
Some sections of FS Road 150 are immediately adjacent to Rock Creek and particular attention in 
these areas with Best Management Practices (BMPs) and timing of construction during the summer 
low flow period would help to minimize instream habitat degradation and impacts to fish habitat. 
 
DEQ Response: DEQ acknowledges the WARSEM model indicates a range of estimates in annual 
sedimentation loading to the Rock Creek drainage. Importantly, the model predicts a net decrease in 
sediment load based upon the construction of the proposed road improvements. The permittee will 
be responsible for maintaining a less than 5 Nephlometric Turbidity Units (NTU) increase in 
turbidity in the active construction zones at all times. No changes to the Permit were made based on 
this comment. 
 
Comment #17: Replacing old culverts with new ones can help to reduce sediment delivery to Rock 
Creek in the long term if culverts are sized to accommodate peak runoff from rain-on-snow (ROS) 
storm events and the bedload sediment that accompanies those flow events. Short duration, high 
intensity ROS storm events result in peak stream flows that are an order of magnitude greater than 
typical spring snow melt runoff events. Culvert failures and the resulting loss of road fill material 
can be major sources of fine and bedload sediment delivery to stream channels. Juvenile Bull Trout 
overwinter in interstitial spaces in the substrate and the eggs of fall spawning Bull Trout incubate 
over the winter, making these life stages particularly vulnerable to winter floods. Reduced sediment 
delivery to Rock Creek is important to reduce seasonal intermittency of some reaches that results in 
reduced rearing habitat for juvenile Bull Trout and access to spawning reaches by adult fish. 
 



DEQ Response: The planned road improvements, including replacing old culverts, are expected to 
reduce sediment delivery to the Rock Creek drainage. The permittee will be responsible for 
maintaining a less than 5 Nephlometric Turbidity Units (NTU) increase in turbidity in the active 
construction zones at all times. No changes to the Permit were made based on this comment. 
 
Comment #18: The success of this road project in minimizing impacts to Bull Trout and their 
habitat in Rock Creek will rely on implementation of BMPs, Best Practical Technology (BPT), and 
adherence to the Technology Based Effluent Limits (TBELs) specified in the permit. If all of the 
BMPs, BPT, and TBELs are adhered as specified in the permit, then DEQ's Water Quality Standards 
should not be violated and the proposed discharge will be nonsignificant. However, it appears that 
R.C. Resources, Inc. will be responsible for self-implementation, monitoring, and reporting (pg. 20 
of the Fact Sheet - "Self-monitoring of effluent will be conducted at the designated control and 
monitoring locations in the areas of active construction zone(s)."). DEQ should consider including 
agency staff periodic monitoring as well. 
 
DEQ Response: Part I.C of the Permit requires the permittee to conduct self-monitoring and report 
those results via Discharge Monitoring Reports to DEQ.   The Permittee must also allow DEQ, or its 
authorized representative, to inspect the permitted facility, review records, take samples, and monitor 
permitted activities for compliance with the Permit. No changes to the Permit were made based on 
this comment. 

Comment #19: The paired watershed monitoring study described in Appendix 3 is another 
monitoring requirement to ensure BMPs are working based on a comparison of turbidity 
measurements in areas affected by the construction compared to undisturbed streams. Hopefully this 
study is both timely and sensitive enough to identify if specific BMPs are not working so corrective 
actions can be taken, rather than merely providing data to be used in the future to modify BMPs. 
Because Rock Creek is an important Bull Trout stream that has already been compromised by land 
use activities, prevention of further degradation is critical. 
 
DEQ Response: The Before After Control Impact Paired (BACIP) study, described in Appendix 3 
beginning on page 31 of the Fact Sheet, is designed to provide the daily and monthly data that both 
the permittee and DEQ will use to assess BMP effectiveness and compliance with the turbidity 
standard. No changes to the Permit were made based on this comment. 
 
Comment #20: Details for a Storm Water Pollution Prevention Plan (SWPPP), SWPPP 
Administrator, and SWPPP Team are described in Section 4 of the Fact Sheet in the MT0030287 
Permit. Will the SWPPP Administrator and SWPPP Team be in place while road construction for the 
mine is occurring? If not, other proposed mines associated with critical Bull Trout streams 
(Montanore) were required to hire a compliance person to oversee implementation of fisheries 
mitigation and stream protection actions. This approach may also be appropriate for the Rock Creek 
Mine. 
 
DEQ Response: The permittee is required to develop and implement a Storm Water Pollution 
Prevention Plan (SWPPP) to meet permit limitations and conditions.  See Part I.D.1 of the Permit.  
No changes to the Permit were made based on this comment. 
 
Comment #21: For the nondegradation analysis on page 14 of the fact sheet, all of the receiving 
waters are identified as Tier 1, however, none of the receiving waters are on the 303(d) list for 



pollutants, indicating that they are Tier 2 waterbodies. Based on the pollutants of concern and draft 
permit conditions, it does not appear that this distinction will require modifications to the draft 
permit conditions. The EPA has noted that Rock Creek is appropriately classified as a Tier 2 
waterbody in the Rock Creek Mine permit (MT0030287) that is also currently out for public 
comment. 
 
DEQ Response: DEQ agrees that Rock Creek should be considered Tier 2 for nondegradation 
purposes and that the change from Tier 1 to Tier 2 does alter the nondegradation analysis outcomes. 
 
Comment #22: The EPA recommends that if a receiving water has a DEQ-assigned Assessment 
Unit ID it be cited in the fact sheet. There are multiple streams named Rock Creek in Montana, 
including two in the Lower Clark Fork watershed. 
 
DEQ Response: Please refer to Section 2.2.2 on page 12 of the fact sheet where Montana stream 
assessment unit MT76N003_190 is specifically referenced for Rock Creek. No changes to the Permit 
were made based on this comment. 
 
Comment #23: Clarification on Permit Termination for Outfalls 27 and 28: Outfalls 27 and 28 
(Outfalls 30 and 31 in the attached table) authorize storm water discharge during adit construction 
activities. During adit operation, Outfalls 006 and 007 in Permit MT0030287 become active, at 
which time Outfalls 27 and 28 should become inactive. RVS requests that coverage termination 
language for Outfalls 27 and 28 be added to the Permit to clarify that upon the commencement of 
exploration activities, covered under Permit MT0030287 will begin at the same time as coverage 
termination in this Permit. For practical purposes, exploration activities will begin when the first 
“round” is taken to construct the exploration adit drift. 
 
DEQ Response: The permitted outfalls and applicable permit conditions and limitations are in force 
from the effective date of the permit until the permit is terminated.  See the Permit at page 6.  The 
permittee may file a request for modification of the permit if it is necessary for any permitted 
outfalls to be terminated. See General Permit Condition IV.C on page 19 of the Permit. 
 
Comment #24: Fact Sheet Clarification: Page 15 of the Fact Sheet states that “The WARSEM 
model evaluated the effectiveness of different sediment mitigation measures and the final 
determination was that a net sediment reduction of 130 tons/year is possible based on the sediment 
mitigation plan submitted to the Forest Service.” The WARSEM model results submitted to DEQ 
were outlined in the April 2013 permit application in work completed by the River Design Group. 
Modeling results from this work actually showed that possible net sediment reduction is variable 
(see Table N-2 of the River Design Group report) depending upon the mitigation measures applied at 
specific sites. It is quite likely that final sediment mitigation plans required by the Forest Service will 
result in sediment reduction greater than 130 tons/year. RVS requests that DEQ provide clarification 
in the Fact Sheet that the WARSEM model results indicate that a range of sediment reduction 
tonnages are possible depending upon the mitigation measures applied. 
 



DEQ Response: See response to Comment 16 above.  DEQ acknowledges the WARSEM model 
indicates a range of estimates in annual sedimentation loading to the Rock Creek drainage.  The 
comment is documented and will be incorporated into the record. The WARSEM model results were 
included in the fact sheet for informational purposes only, and were not used to derive permit limits. 
No changes to the Permit were made based on this comment. 
 
Comment #25: There are valid concerns regarding plowing of the historically heavy snows the site 
receives in winter.  There was a problem at the analog Troy mine with heavy metals documented in 
Stanley Creek believed to be due to the plowing and melting of snow that had been moved at the 
Troy mine site.   This issue needs to be examined at the Rock Creek Mine site and included in the 
permit review re: storm water disposal. 

DEQ Response: See Special Condition D.1.iv. on page 11-12 of the Permit.  The permittee must 
minimize exposure of processing and material storage areas to rain, snow, snowmelt, and runoff.  
See also Special Condition D.1.x. on page 12 of the Permit.  The permittee must install and maintain 
suitable erosion control measures.  The permittee will be required to maintain permit effluent 
limitations and conditions at all permitted outfalls during the life of the Permit. No changes to the 
Permit were made based on this comment. 
 
Comment #26: Additional Outfalls: Attached is an updated list of Outfalls with location map, based 
on a recent field survey of the area which added three additional outfalls. 
 
DEQ Response: The additional outfalls included in this comment will be added to the permit. The 
permit will be updated to reflect this change. 
 
 

Outfall Locations 

Outfall Latitude Longitude Receiving Water 
Outfall 001 47° 58' 55" N 115° 44' 17" W Miller Gulch 
Outfall 002 47° 58' 55" N 115° 43' 51" W Miller Gulch 
Outfall 003 47° 58' 55" N 115° 43' 44" W Miller Gulch 
Outfall 004 47° 58' 54" N 115° 43' 38" W Miller Gulch 
Outfall 005 47° 58' 55" N 115° 43' 26" W Miller Gulch 
Outfall 006 47° 59' 04" N 115° 42' 34" W Rock Creek 
Outfall 007 47° 59' 22" N 115° 42' 17" W Tributary to West Fork Rock Creek 
Outfall 008 47° 59' 27" N 115° 42' 09" W Rock Creek 
Outfall 009 47° 59' 30" N 115° 42' 01" W Tributary to Rock Creek 
Outfall 010 48° 00' 12" N 115° 41' 52" W Tributary to Rock Creek 
Outfall 011 48° 00' 32" N 115° 42' 06" W Big Cedar Gulch 
Outfall 012 48° 01' 05" N 115° 42' 28" W Orr Creek 
Outfall 013 48° 01' 22" N 115° 42' 28" W Rock Creek 
Outfall 014 48° 01' 37" N 115° 42' 24" W West Fork Rock Creek 
Outfall 015 48° 02' 07" N 115° 42' 25" W Tributary to West Fork Rock Creek 
Outfall 016 48° 02' 10" N 115° 42' 32" W Tributary to West Fork Rock Creek 



Outfall Locations 

Outfall Latitude Longitude Receiving Water 
Outfall 017 48° 02' 17" N 115° 42' 34" W Tributary to West Fork Rock Creek 
Outfall 018 48° 02' 26" N 115° 42' 27" W Tributary to West Fork Rock Creek 
Outfall 019 48° 02' 47" N 115° 42' 38" W Tributary to West Fork Rock Creek 
Outfall 020 48° 03' 00" N 115° 42' 39" W Tributary to West Fork Rock Creek 
Outfall 021 48° 03' 05" N 115° 42' 49" W Tributary to West Fork Rock Creek 
Outfall 022 48° 03' 12" N 115° 43' 10" W West Fork Rock Creek 
Outfall 023 48° 03' 26" N 115° 43' 22" W Tributary to West Fork Rock Creek 
Outfall 024 48° 03' 32" N 115° 43' 23" W Tributary to West Fork Rock Creek 
Outfall 025 48° 03' 22" N 115° 43' 10" W Tributary to West Fork Rock Creek 
Outfall 026 48° 03' 37" N 115° 42' 40" W Tributary to West Fork Rock Creek 
Outfall 027 48° 03' 48" N 115° 42' 40" W Tributary to West Fork Rock Creek 
Outfall 028 48° 03' 52" N 115° 42' 36" W Tributary to West Fork Rock Creek 
Outfall 029 48° 03' 46" N 115° 41' 46" W Tributary to West Fork Rock Creek 
Outfall 030 48° 03' 45" N 115° 41' 55" W Tributary to West Fork Rock Creek 
Outfall 031 48° 03' 48" N 115° 41' 59" W Tributary to West Fork Rock Creek 
 
 
Comment #27:   MT DOT should be contacted to review issues with the sinking of part of Hwy 200 
in the 16 Mile Marker vicinity, which is located below and near the proposed Rock Creek mine 
site.   The road needs repetitive filling and paving at this location (as much as 16 ft. over recent 
years).   The cause for this should be determined and assessed as to how it may adversely affect the 
discharges from the mine, and the tailings impoundment stability.   This does not appear to have 
been addressed at all in any of the project reviews. 

DEQ Response: While this comment is beyond the scope of the MPDES discharge permit, DEQ 
contacted MDT to follow up on this comment. MDT responded by summarizing all of the work done 
to stabilize Hwy 200 at mile marker 16.2. MDT employed an approach in 2011 that directs the 
groundwater so that the soils underneath the road are stabilized so that Hwy 200 will not fail. They 
achieved this using culverts and piping so that the highway will not fail. MDT has been monitoring 
the site since 2011, and the road surface hasn’t shown any signs of distress since the construction 
was completed.  No changes to the Permit were made based on this comment. 
 
Comment #28: Please acknowledge my opposition to the proposed Rock Creek Mine and the Rock 
Creek Mine - Roads Project near Noxon, MT.  We are so very concerned that this horrible near-
sighted project will come to fruition!  The Cabinet Mountains, The Scotchman Peaks Wilderness 
Area, The Clark Fork River, Lake Pend Oreille, and adjacent beautiful and pristine areas will all be 
affected by this unadvised commercial development.  It is our responsibility, as stewards of our 
forests and waters, to keep them natural, clean, and un-polluted.  Mistakes made in past projects 
have proved that they simply cannot be un-done.   



Please realize that your decisions here will affect the lives of many people, the outcome will make a 
huge impact on the future of our forests, our rivers and streams, and our beautiful lake.  You simply 
cannot atone in the future for poorly made decisions today.  I am very certain that all of you realize 
the gravity of this monumental decision. 

I am just an un-important private citizen, a pharmacist by trade, but wish my voice to be 
heard.  Please note this:  every single person that I have talked to about the Rock Creek Project is 
vehemently opposed!   Not one person has voiced their support!   

I ask you today, please cast a vote for the future.  Please cast a vote for our children and grand-
children!   Please do not allow this project to continue!  Save our land!! 

DEQ Response: DEQ notes this comment for the record.  
 
Comment #29: I would like to say that in my opinion the proposed road project along with runoff 
water mitigation in no way threatens Grizzly bears, Bull trout, Wolverines, Lynx or any other of 
natures creatures. I am in favor of completion of the project and more immediately renewal of the 
aforementioned permit. 

DEQ Response: DEQ notes this comment for the record.  
 
Comment #30: I live in Plains, MT and offer my comment on the MPDES draft permits 
MT0031763 and MT0030287 for the proposed Rock Creek Mine here in Sanders County.   

Our area needs two things.  We need economic stability and assurance that the mine is operated in a 
manner that protects our environment.  It’s my understanding that the permitting process has the 
potential to afford us both; providing jobs for a number of decades and environmental protection 
during those years of operation. 

I understand that the permits are in their draft phase.  I strongly encourage you to make all necessary 
effort to work with Hecla in finalizing these permits and quickly.   In this way, we can be sure our 
environment is protected and we can realize the benefit of good paying jobs that will come with the 
mine’s operation.   

Frankly, when agencies, oversight committees, injunctions, the EPA, and environmentalists in any 
combination are able to delay a project for over 30 years; creating an adversarial relationship rather 
than a cooperative and collaborative relationship; we all suffer.  Just breathing the air we are right 
now and looking at the river recently polluted due to mistakes made by the EPA is enough for me to 
know that as a citizen of Montana; we must be allowed to manage our own resources.  The EPA and 
even the Forest Service can no longer make the argument that they know better than us how to 
manage our natural resources.  Often the idea and intent as well as purpose of an organization like 
the EPA is lost when one believes that progress can’t exist within its presence.  I would argue that 
progress can only happen when it becomes a mutual goal of both the agency and in this case, the 
mining company.  As a citizen, I’m deeply disturbed and upset that two reasonable entities have not 
come to a mutual point of agreement that would allow forward progress.   I say enough is enough.  



Let’s make this happen.  Let’s find a way.  No more passing the buck.  Let’s get it done.  Commit to 
it and find solutions.   

DEQ Response: DEQ notes this comment for the record.  
 
Comment #31: I am a business owner and resident in Plains, MT.  Rehbein Ford supports 10 to 12 
families and 15 to 20 employees and we all support the proposed Rock Creek Mine.   

I am writing concerning the draft MPDES permits for Hecla’s proposed Rock Creek Mine here in 
Sanders County.  These are permits MT0031763 and MT0030287.   

Please work with the mining company in developing and finishing both of their draft permits in a 
way that allows them to operate and protect the environment.  

We have waited for almost thirty years for this project to get through the permitting phase and into 
construction and operation.  We need the jobs in this county.  We can have this mine and with your 
review and the review of federal agencies, we can make certain that it is done in a way that protects 
the environment we love in our area.  The rewards from approving this project far outweigh the 
risks. 

Please finish your review of these permits and move to approval so that the project can begin 
operations.   

DEQ Response: DEQ notes this comment for the record.  
 
Comment #32: I am the Executive Director of the Kootenai River Development Council in Lincoln 
County. I am writing concerning the draft MPDES permits for Hecla's proposed Rock Creek Mine in 
Sanders County. These are permits MT0031763 and MT0030287. 

As a professional who has worked in Economic Development for many years, I have a keen insight 
into the kinds of direct and indirect opportunities that a multi-decade anchor operation such as the 
proposed Rock Creek mine means to counties like the one I live in. 

These permits are critical to the multifaceted intra-agency processes that are required for a mining 
project in today's regulatory oversight. What's also critical is to work closely with applicants to 
ensure that permits are written using the best available technology to ensure society's standards for 
clean water are met or exceeded. That said, there are many standards these days that are often 
difficult to apply on an industrial level, and even some as of late that are just not technologically 
achievable. 

With this in mind, please work with Hecla in developing and finishing both of their draft permits in a 
way that allows them to both operate and protect the environment. 

DEQ Response: DEQ notes this comment for the record.  
 
Comment #33: The Lincoln County Commission would like to comment on the draft storm water 
discharge permits, MT0031763 and MT0030287, currently under consideration by your Department 
for the Rock Creek Mine. 
 



Our county has enjoyed the economic benefit of mining operations in northwest Montana for many 
years. We are also acutely aware of the necessity to ensure any mine development be done 
responsibly using the best available science of the day, with modern regulatory oversight. 
 
We have monitored the operations at the Troy mine during the life of that project, and can say with 
certainty that it represents a great example of modern mining practices. The Troy Mine provided not 
only a safe working environment for the men and women working in it, but it was also done with 
very little impact to the environment. During operations, the mine produced great economic benefit 
to Lincoln County through Metal Mines Tax receipts, the purchase of goods and services, and the 
family wage jobs it afforded. 
 
The Troy Mine represents a very good analog of what we should all expect when the proposed Rock 
Creek Mine is developed. Our commission believes that this modern mining project can and will 
proceed without negatively impacting the environment that we live in, work in, play in and love.  
Lincoln County often leads the state in highest unemployment rates. We know that the 
Rock Creek Mine will employ several men and women from our county that are desperately looking 
for the kinds of opportunities that this mine will create. 
 
It is for these reasons that we ask you to work cooperatively with Hecla in this permit review and 
finalization process in a timely manner. We look forward to this project taking another step towards 
construction, and all of the benefits that Lincoln County families want and deserve. 
DEQ Response: DEQ notes this comment for the record.  

Comments Received from the Public Hearing for Permit No. MT0031763 on September 1, 2015 

Comment #34: Hello, my name is Sean Moran. I am representing Avista, and some comments on 
the roads storm discharge permit. A little background. Avista would mitigate for bull trout, and we 
work in Rock Creek. And one of the aspects is trying to improve the res- — the migratory 
component of the bull trout that require the connectivity of the main stem Rock Creek, which, as we 
know, is seasonally dewatered; and roads have the potential to add sediment to that and exacerbate 
that situation. So that's a concern. We are providing formal comments in a letter and -- let's see. In 
addition to the — the best management practices and everything, if they are followed, reductions are 
great. There were some questions we have mentioned in the letter, and I will touch on a couple high 
points of them. Questions of whether the discharge only occurs for a few days during the 
construction or if it continues at the site. The number of culverts used. The size of the culverts 
weren't exactly specified. The length of the road and the associated power line or pipeline wasn't 
specified. One of the questions we have is about a couple of tons per year estimates in the fact sheet. 
There was a wide variety between those two estimates, wondering how that came about. Concerns 
about monitoring baseline, how often, who is going to take the measurements of the sediment. And, 
again, the SWPP admin team, level of oversight at during construction, during monitoring. And then 
again to touch on the concern of storm water and the influence of rain on snow, which is very 
prevalent in this area, and how that can be a much larger event than the typical spring runoff event. 
So, again, that's just touching on the comments we will be providing in the letter; and that's it. 
Thanks. 



DEQ Response: See response to Comments 16 through 20 above, and see response to Comment 26 
above. 

Comment #35:  Representing myself, yeah. Medaling with the local neighbor here. I was talking 
with the State during our break here and trying to reconcile some of these maps from the prior permit 
and this current one. And I would like to make a suggestion that the information on this map, Figure 
IB, Permit No. MT0030287, page 63, some of the information on here be fleshed out and put in with 
the map or somewhere, a separate map, with the road construction permit and provide more 
information, more helpful information. This second map was Permit No. MT0031763,Figure 2.1. All 
it shows are the monitoring sites, and it is really not at all helpful to where the proposed tailings 
impoundment is going to be, where the pipeline is going to end up, and what is going to happen to it 
ultimately. That's all I wanted to say. 

DEQ Response: DEQ notes this comment for the record. DEQ has created a new map (please see 
below). This map will amend the fact sheet for permit MT0031763. 



 



Comment #36:  My name is Debbie Lyman from Heron, representing myself. I have a question on 
page 7 of the Fact Sheet. On 1.2.5, Effluent Characteristics. Okay. The first thing says, "ARM 
17.30.1371 requires that the permit Fact Sheet provide a description of the significant effluent 
characteristics of the wastes to be discharged. This information must be provided in the permit 
application as required by ARM 17.30.1322." Right underneath that, it says, "ARM 17.30.1322(12) 
exempts owners and operators of storm water discharges from the requirements of estimating the 
effluent characteristics. In general, the primary pollutant of concern from storm water discharges 
associated with construction activity is sediment." Okay. In one thing, it says it requires it; and right 
underneath, it says it exempts it. What does it do? You know, it makes no sense to me. One negates 
the other. So that's a question that maybe you can answer. Thanks. 

DEQ Response: The Fact Sheet references an old version of ARM 17.30.1322 that was superseded 
by amendments to that rule in 2012.  Permit No. MT0031763 is an individual storm water discharge 
permit for road construction activity.  The permittee was required to submit Form 1 and Form 2F in 
accordance with ARM 17.30.1322(1).  Under ARM 17.30.1322(11)(b) the permittee is exempt from 
providing information on effluent characteristics required by ARM 17.30.1322 (7) and ARM 
17.30.1322(11)(a).  This response will amend the fact sheet for permit MT0031763.    

Comment #37: My name is Jim Morkert, Trout Creek, Montana. After a quick review of this, I 
really see no problems with it. We build roads every day. I work for one of the largest road 
contractors in the United States for 35 years, and I am sure that the Montana DEQ could take care of 
a problem in a creek where there is no water at this time at all. So the bull trout mitigation deal is 
purely fantasy, because there is no water in that creek now. There hasn't been for quite some time. 
Thank you. 

DEQ Response: DEQ notes this comment for the record.  
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APPENDIX E – USFWS Biological Opinion

Included in this appendix are the cover letter, cover page, summary, table of contents, terms and conditions 
and terrestrial mitigation plan from the 2006 Biological Opinion on the effects of the Rock Creek project on 
grizzly bears. For the 2007 Supplement to the Biological Opinion, this appendix includes the cover letter 
and summary for the grizzly bear Biological Opinion only. Portions of the 2006 Biological Opinion and 
2007 Supplement related to bull trout are not included because they were superseded by the 2017 revised 
Biological Opinion on project effects to bull trout and designated bull trout critical habitat. The 2017 
revised Biological Opinion on project effects to bull trout and designated bull trout critical habitat and the 
associated clarification letter are included in this appendix, as is the 2017 supplement no. 2 to the grizzly 
bear Biological Opinion. The 2006 Biological Opinion (USFWS 2006) and the 2007 Supplement to the 
Biological Opinion (USFWS 2007) are available in their entirety upon request. 





SUMMARY

PART A -GRIZZLY BEARS 

In 2005, as a result of a lawsuit, the court set aside and remanded the 2003 biological opinion on 
the Rock Creek Mine project back to the Service for reconsideration.  This biological opinion is 
based on further consideration in accordance with the 2005 court Order and on new information 
related to the Cabinet-Yaak Ecosystem (CYE) grizzly bear population that became available 
from 2003 to the present.  Potential adverse effects of the proposed Rock Creek Mine are human-
caused grizzly bear mortality, displacement of grizzly bears from key habitat due to disturbances 
caused by the mine and associated activities, and fragmentation of habitat in the narrow CYE.  
The new information included additional grizzly bear mortality and scientific models that 
predicted a high likelihood of extinction for grizzly bears in the CYE, unless a number of 
recommended actions were taken.  

The Service reexamined the proposed action and analyzed its effects given the new information, 
and engaged in further consultation with the Forest during 2005 and 2006.  As a consequence, 
the Forest incorporated additional conservation measures to the mitigation plan to address the 
new information regarding the CYE grizzly bear population status, and to address the concerns 
raised by the court.  We re-analyzed the revised mitigation plan and concluded that it includes a 
suite of measures that adequately address the adverse effects, and would ultimately have a net 
positive impact on grizzly bears and grizzly bear habitat in the CYE.  The revised plan more 
aggressively addresses the adverse impacts of the incidental take expected as a result of 
development of the mine, as well as the existing conditions in the CYE that lead to human-
caused grizzly bear mortality.  An Oversight Committee, with technical input and advice from 
the Service, would work cooperatively to ensure the implementation of the numerous measures 
in the Forest’s mitigation plan.  Through implementation of the conservation measures in the 
mitigation plan, we expect the effects of the proposed action on the CYE grizzly bear population 
would include the following: 

$ a reduction in human-caused grizzly bear mortality rates - accomplished by improved 
education and outreach to mine employees and CYE communities at large, improved 
attractant storage and management, and effective prevention and/or resolution of conflicts 
between grizzly bears and people; 

$ conservation of grizzly bear habitat that might otherwise be developed in the future;  
$ continued augmentation of grizzly bears into the Cabinet Mountains; and 
$ continued and enhanced research related to grizzly bear ecology in the CYE and 

connectivity between the Yaak and Cabinet portions of the CYE. 

This improved condition over baseline is anticipated to offset and fully mitigate the impacts of 
the incidental take anticipated as a result of mine development.  

To accomplish the above, over the course of a 35-year period Revett would be required to fund 
conservation measures including, but not limited to: 
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the purchase of or perpetual conservation easement on 2450 acres of high quality grizzly 
bear habitat in the CYE that is at risk of being developed; 
two Montana, Fish, Wildlife and Parks grizzly bear management specialists over the life 
of the mine; 
one law enforcement officer over the life of the mine; 
grizzly bear information, education and outreach programs and projects, in cooperation 
with Montana Fish, Wildlife and Parks and the Forest Service; 
monitoring and research efforts specifically targeting the CYE grizzly bear population, 
including augmented grizzly bears; 
the purchase of grizzly bear-resistant garbage containers for all mine employees living in 
or near grizzly bear habitat, and additional containers for the public at large; 
the conversion of the Sanders County garbage transfer station and others in the CYE over 
time, to be grizzly bear resistant; and 
bear resistant garbage receptacles at Forest Service campgrounds. 

Collectively, the conservation measures are reasonably expected to prevent the loss of more than 
one grizzly bear over the 30-year life of the mine, thus more than offsetting the loss we anticipate 
from the project (one grizzly bear).  The measures in the mitigation plan required of the Forest 
and Revett, if implemented, would result in a net reduction in future human-caused grizzly bear 
mortality rates, even with development and operation of the proposed mine.  The conservation 
measures include actions that are known to prevent conflicts between people and grizzly bears, 
and/or resolve conflicts that do occur in ways that avoid the removal or mortality of grizzly 
bears.  This reduction in human-caused grizzly bear mortality would occur concurrently with 
Montana Fish, Wildlife and Parks’ augmentation of grizzly bears into the CYE.  Research 
indicated that augmentation of small grizzly bear populations combined with a reduction in 
human-caused mortality had both short- and long-term positive effects on growth rates (Proctor 
et al. 2004). 

Further, construction of the mine would be deferred until at least six female grizzly bears were 
augmented into the Cabinet Mountains (two of which have already been augmented) and 
monitored.  The addition of six female grizzly bears to the existing population in the CYE prior 
to construction of the mine would further assure that the potential loss of a female grizzly bear 
due to the effects of the proposed mine, if such loss were to occur, would be offset (Kasworm et 
al. 2006b).  Although Montana Fish, Wildlife and Parks’ augmentation program is independent 
of the proposed action, Revett would fund a grizzly bear monitoring and research effort in the 
southern Cabinet Mountains during the operational life of the mine, which would ensure funds 
for  monitoring all augmented bears.  This funding would allow the Service to monitor 
augmented bears, which is essential to the Montana Fish, Wildlife and Parks’ continuance of 
their program.  Funding for CYE grizzly bear monitoring to date has been tenuous and not 
guaranteed, dependent on available annual government funding.  Revett has also agreed to 
provide funding for actual augmentation, in the event that such funding is needed. 

The Service anticipates that some low level of take would occur as a result of disturbance-related
displacement of one or two female grizzly bears from key habitat due to noise and human 
activity in the Rock Creek drainage, once construction of the mine begins.  Under the project’s 
mitigation plan, grizzly bear displacement would be offset through the purchase of 2,450 acres of 
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land (over a five-year period) located in or near the southern portion of the Cabinet Mountains 
Wilderness.  This land would be secured and protected from future development through 
purchases by Revett followed by either conveyance in fee or perpetual conservation easement to 
the benefit of the Forest.  The effects of displacement on the grizzly bear population would be 
more than offset by the combination of the land acquisition, the existing and improved access 
management on the Forest, the net reduction in existing and anticipated future human-caused 
grizzly bear mortality rates, and augmentation of the CYE grizzly bear population.  No other 
grizzly bear ecosystem has received this level of concerted and coordinated effort to reduce 
conflicts between grizzly bears and people, to enhance population growth, and to reduce the 
potential for human-caused mortality of grizzly bears. We expect that over time, the combined 
measures in the mitigation plan would contribute to stabilization and growth of the CYE grizzly 
bear population. 

After reviewing the current status of the grizzly bear, the environmental baseline for the action 
area, the effects of the proposed Rock Creek Mine and the cumulative effects, it is the Service’s 
biological opinion that the Rock Creek Mine as proposed, is not likely to jeopardize the continued 
existence of the listed entity of grizzly bears.  No critical habitat has been designated for this 
species, therefore none would be affected. 

PART B- BULL TROUT  

The adverse effects of the Rock Creek Mine on bull trout, as proposed, are anticipated to be 
caused by sedimentation and confined to the Rock Creek watershed and Cabinet Gorge Reservoir.
Sedimentation is expected to occur during the 5-year construction period and for 2 years 
afterward.  Sediment delivered to Rock Creek could temporarily degrade spawning and rearing 
habitat and negatively affect water quality.  However, after this period the quality of habitat 
conditions is expected to improve as sediment delivery subsides and sediment transport 
conditions return to pre-project watershed conditions.  Revett would be required to monitor fine 
sediment and if fine sediment levels approach or exceed specified thresholds in spawning areas or 
in total in the watershed, corrective actions would be required to address known or potential 
sources of delivery. 

The Service had concerns that over the 35-year operating period and beyond, mining activities 
may cause chemical contamination in Rock Creek and possibly Cabinet Gorge Reservoir if 
MPDES standards are exceeded.  There is also a concern that mining activities may intercept 
sources of groundwater that could result in changes in surface flows and stream temperatures in 
Rock Creek.  Although adverse effects are not anticipated at this time, the effectiveness of the 
proposed mitigation measures over the life of the project is uncertain. Consequently, Revett will 
be required to provide long-term monitoring designed to detect changes in water chemistry and 
changes in stream temperature and stream flows.  If monitoring results indicate an elevated risk of 
adverse impacts to bull trout, the Service would request re-initiation of consultation. 

Revett would be required to develop final monitoring and mitigation plans prior to project startup.  
The regulatory agencies would review and approve the plans as an interagency team.  The Service 
would participate on issues and plan development relative to bull trout, bull trout critical habitat, 
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water use, water quality, groundwater, sediment, and watershed assessment.  The Service would 
have approval authority of these plans, assessments, and evaluations.   

After reviewing the current status of the bull trout and bull trout critical habitat, the environmental 
baseline, the effects of the proposed Rock Creek Mine and the cumulative effects, it is the 
Service’s biological opinion that the Rock Creek Mine as proposed, is not likely to jeopardize the 
continued existence of the listed entity of bull trout nor adversely modify critical habitat for this 
species.
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However, we anticipate that take would not occur until during either the construction phase of 
the mine itself or the operational phase, due to the large increase in number of mine employees 
and associated human population growth in the area.  Therefore, the construction phase of the 
mine would proceed only after at least six female grizzly bears were augmented into the Cabinet 
Mountains.  This number of female bears would minimize the impact of the loss on the 
population in the event a female grizzly bear was killed (Kasworm et. al. 2006).  Also, as 
described earlier in this opinion, we also expect that the suite of measures in the mitigation plan 
would work concurrently and pro-actively to reduce rates of human-caused grizzly bear mortality 
from current levels.  The mitigation plan would work to reduce potential human-caused mortality 
both attributable to the mine and not attributable to the mine, and both within and outside the 
action area.  The mitigation plan would fully offset the impacts of any take that does occur due to 
the mine by reducing the current rates of human-caused mortality of grizzly bears across the 
entire CYE, including the mortality of grizzly bears not attributable to the mine.  Therefore, we 
anticipate that full implementation of the proposed action and mitigation plan would result in a 
net reduction in future potential human-caused grizzly bear mortality rates in the CYE.  

Reasonable and Prudent Measures 

This biological opinion includes reasonable and prudent measures (RPMs) to minimize 
incidental take.  These measures, which are described below, are nondiscretionary and must be 
implemented by the Forest in order for the exemption in §7(o)(2) to apply.  The Forest has a 
continuing duty to regulate the activities that are covered by this incidental take statement.  If the 
agency fails to adhere to the terms and conditions of the incidental take statement, the protective 
coverage of §7(o)(2) may lapse.  Should the amount or extent of incidental taking be exceeded, 
or any of the mitigation and conservation efforts be modified, the Forest must confer with the 
Service immediately to determine if reinitiation of consultation is required. 

The Service believes the following reasonable and prudent measures are necessary and 
appropriate to minimize impacts of incidental take of grizzly bears: 

1.  Reduce the potential for incidental take of grizzly bears resulting from displacement from 
essential habitat. 

2.  Reduce the potential for incidental take of grizzly bears resulting from habituation and 
food conditioning. 

3.  Monitor and record all conflicts between people and grizzly bears, and people and black 
bears.

Terms and Conditions 

In order to be exempt from the prohibitions of section 9 of the Act, the Forest must, in addition 
to implementing the mitigation plan as proposed, comply with the following terms and 
conditions which implement the reasonable and prudent measures described above.  These terms 
and conditions are non-discretionary. 
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1.   The following terms and conditions implement RPM 1 :    

a) Forest actions shall not result in a net decrease of core area, nor a net increase 
open or total motorized route densities within BMUs 4, 5, and 6 during the life of 
the proposed mine. 

b) The Forest shall ensure that reductions in open and/or total motorized route 
densities or increases in core areas made possible by acquisition of or obtaining 
conservation easements on mitigation habitat shall be completed within 3 years of 
acquisition or easement.  Improvements shall constitute the baseline from which 
term and condition 1.a. above is then measured during the life of the mine.  At a 
minimum, upon acquisition or easement, the Forest and Service shall determine 
whether, where legally possible, the Forest shall temporarily immediately close 
access routes to reduce open motorized route densities.  Final planning processes 
would then be conducted. 

c) Within one year of issuing the permit for the evaluation adit the Forest shall berm 
or barrier Bear Creek road (FR 4784) to increase core area in BMU 5 for the life 
of the mine. 

d) Currently, a portion of Midas Howard Creek Road (FR 4778) is restricted year-
long; the South Fork Miller Creek Road (FR 4724) is partially open year-long and 
has a spring closure on about 6 miles of the route.  These closures shall remain in 
place for the life of the mine to increase grizzly bear security in spring habitat.  
Additional closures may occur through separate planning processes and may 
occur due to information gained through the monitoring and research effort. 

e) The Forest shall ensure that land exchanges related to mitigation properties would 
not result in a loss of MS-1 grizzly bear habitat in the CYE, unless such loss 
results in significant habitat benefits for grizzly bears, as agreed to by the Service. 

f) The Forest shall ensure that administrative use levels on restricted roads in BMUs 
2, 4, 5, 6, 7 and 8 shall be limited to no more than 57 round trips per year divided 
by spring, summer and fall seasons. 

g) Access management changes shall be monitored and included in the annual 
Kootenai National Forest monitoring reports. 

2.   The following terms and conditions implement RPMs 2 and 3 :  

a) Prior to the construction of the evaluation adit, the Forest shall ensure that Revett 
shall provide funding for the grizzly bear specialist and the law enforcement 
officer for a period of no less than 5 years.  The mitigation plan requires funding 
for these positions throughout the life of the mine.  This up-front funding would 
ensure the necessary funding to comply with the mitigation plan in the event of a 
temporary lapse of activity at the mine between the evaluation adit and 
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construction phases.  The mitigation plan requires the positions remain active in 
the event of temporary shutdowns.  If after the evaluation adit phase, Revett 
withdraws its plan of operation or rescinds permits with the intention of not 
moving forward with development of the mine, this term and condition would not 
be required. 

b) Prior to the construction of the mine, the Forest, Montana Fish, Wildlife and Parks 
bear specialists and Service grizzly bear personnel, shall assess the 16 county 
garbage transfer stations other than the site near the mine entrance.  The group 
shall work with the counties to prioritize the sites and set a schedule for upgrading 
the sites to grizzly bear-resistant, at those sites deemed in need of such action. 

c) Prior to construction of the mine, the Forest shall ensure that Revett provide 
funding for five years of salary and expenses for the additional grizzly bear 
specialist position, to be funded for the life of the mine (as in 2a above). 

d) The Forest shall seek approval to give the State law enforcement officer authority 
to enforce the food storage order on the Forest within 2 years of issuing the permit 
to proceed with the evaluation adit.

e) Any grizzly bear mortality within the action area shall be investigated by the 
Service, Forest and Montana Department of Fish, Wildlife and Parks.  If deemed 
attributable to the effects of the mine, additional measures as needed and as 
approved by the Service shall be taken to prevent additional grizzly bear 
mortality.

f) The Forest shall monitor grizzly bear and black bear sanitation incidents in BMUs 
2, 4, 5 ,6, 7, and 8 and take corrective action through Forest enforcement of the 
food storage order and/or other adequate remedy, or through activities 
coordinated or conducted by the grizzly bear management specialist and/or 
Oversight Committee.  Incidences involving black bears will be reviewed by the 
grizzly bear management specialists and the Service to assess whether the 
conditions leading to the incident may also be a risk to grizzly bears in the area.

g) The Forest shall work with the grizzly bear specialist on public outreach programs 
that will advance awareness of grizzly bear conservation issues among the public 
in and surrounding the Cabinet Mountains. 

Reporting Requirements 

a) By April of the each year, the Forest shall prepare an annual report of grizzly bear 
and black bear sanitation incidents and corrective measures taken during the 
previous year. 
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Background

This document supplements our October, 2006, biological opinion on the Rock Creek 
Mine project, in response to the Kootenai National Forest’s (Forest) February 26, 2007 
request for reinitiation of formal consultation on the Rock Creek Mine project (U.S. 
Forest Service, in litt. 2007).  The request letter indicated that a December 13, 2006, 
Missoula District Court order set aside the Final Environmental Impact Statement and the 
March, 2004, Record of Decision for the Kootenai Forest Plan amendment on access 
(access amendment), and remanded the decision to the Forest Service.   

Accordingly, the access amendment is not currently in place.  As the Forest’s letter 
indicated, our October, 2006, biological opinion on the Rock Creek Mine project (U.S. 
Fish and Wildlife Service 2006) was, in part, reflective of an environmental baseline that 
included the access amendment.  The letter stated that grizzly bear habitat management 
on the Forest would revert back to what was in place prior to the signing of the Record of 
Decision (ROD).  The Service agreed to reinitiate consultation to consider this particular 
change in the environmental baseline for grizzly bears (U.S. Fish and Wildlife Service, in 
litt. 2007).

Because the 2004 access amendment was set aside by the Court, the habitat parameter 
standards established in that decision were vacated.  According to information from the 
Forest (U.S. Forest Service, in litt. 2006b and 2007g), the standards and analyses in place 
prior to the access amendment once again become the levels for effects analysis.  They 
will remain in place until a new access amendment Final Environmental Impact 
Statement (EIS) and ROD are completed (U.S. Forest Service, in litt. 2007c).  The Forest 
expects to reach a decision that will amend the Forest Plan by April, 2008 (U.S. Forest 
Service in litt. 2007f).  The Forest indicated that the requirements in place until that time 
come from the 1987 Kootenai National Forest Plan (U.S. Forest Service 1987), 
consultations since 1987, the 1995 amended biological opinion and incidental take 
statement on the 1987 Forest plan (U.S. Fish and Wildlife Service 1995), the December, 
1998 Selkirk/Cabinet-Yaak Grizzly Bear Areas Interim Access Management Rule Set 
(U.S. Forest Service in litt. 1998), and the March, 2001 Settlement Agreement with the 
Alliance for the Wild Rockies (U.S. Forest Service, in litt. 2006c, 2007 and 2007g).   

This current Forest access management is now part of the environmental baseline for the 
Rock Creek Mine project until a new access amendment is finalized.  The Forest 
anticipates finalization of a new EIS that will provide equal or better standards than the 
decision that was set aside (U.S. Forest Service, in litt. 2007).

As provided in 50 CFR 402.16, reinitiation of formal consultation is required where 
discretionary Federal agency involvement or control over the action has been retained (or 
is authorized by law) and if: (a) the amount or extent of incidental take is exceeded; (b) 
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; (c) the agency 
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action is subsequently modified in a manner that causes an effect to the listed species or 
critical habitat not considered in the opinion; or (d) a new species is listed or critical 
habitat designated that may be affected by the action.

The Forest’s February 26, 2007 request for reinitiation of formal consultation on the 
Rock Creek Mine project (U.S. Forest Service, in litt. 2007) was not accompanied by a 
biological assessment.  Therefore, the Service examined whether the effects of the 
proposed Rock Creek mine, when added to the present environmental baseline, would 
trigger any of the requirements for reinitiation of consultation outlined in 50 CFR 402.16 
or would cause us to change our conclusions in the 2006 biological opinion.  We 
concluded that reinitiation of formal consultation was in fact not required, as the current 
environmental baseline condition does not trigger any of the four reinitiation criteria 
listed above.  Therefore, we prepared this supplement to our 2006 biological opinion (for 
Part A, grizzly bears).  We hereby incorporate by reference, the information, analyses and 
conclusions in the 2006 biological opinion on the Rock Creek Mine project (U.S. Fish 
and Wildlife Service 2006) to support this supplement and rationale. 

As stated above, we concluded that reinitiation of formal consultation was in fact not 
required.  Three of the four triggers for reinitiation are not relevant to this situation: a) the 
amount and extent of taking specified in the 2006 incidental take statement for the Rock 
Creek mine would not be exceeded; c) the Rock Creek mine project has not been 
subsequently modified in a manner that causes an effect to listed species that was not 
considered in the biological opinion; and finally d) no new species were listed that may 
be affected by the Rock Creek mine. 

We examined the mine project in consideration of the second trigger listed in 50 CFR 
402.16 (trigger b) and concluded that there is no new information revealing effects of the 
Rock Creek Mine that may affect listed species in a manner or to an extent not previously 
considered.  When added to the environmental baseline, the effects of the Rock Creek 
Mine result in a net improvement in environmental conditions for grizzly bears, as was 
our conclusion in 2006. 

Review and analysis 

2004 Forest Plan access amendment - The 2004 access amendment established, among 
other requirements, specific standards for open motorized route density, total motorized 
route density and core habitat (core) in each BMU within the CYE and Selkirk 
Ecosystem (SE).  The standards were derived primarily from grizzly bear research 
conducted within the CYE and SE.  The amendment would have resulted in an increase 
from 14 to 21 (of 22) BMUs on the Forest providing at least 55 percent core or more, 
increasing core acres by about 11,000 acres (U.S. Fish and Wildlife Service 2004).  The 
amendment would maintained the number of BMUs exceeding the research average for 
open motorized route density (7) and decreased the number exceeding the research for 
average total motorized route density from 10 to 6 BMUs.  A number of BMUs would 
provide lower road densities and more core habitat than the research averages for core 
and road densities.  The 2004 biological concluded that overall, the amendment would 
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have improved grizzly bear habitat conditions by providing 58 percent of the CYE 
recovery zone in core, distributed throughout the 22 BMUs.  The incidental take 
statement in the Service’s 2004 biological opinion on the amendment (U.S. Fish and 
Wildlife Service 2004) set targets (numbers of BMUs) for partial ecosystem-wide 
compliance with the standards by the end of 2009 and 2011, and that all stated BMUs 
were to be in compliance by 2013.  The incidental take statement also prescribed no 
permanent increases in “linear open road densities” or “total linear road densities” in 
areas where grizzly bears occurred outside the recovery zone.  The amendment also 
limited the amount of administrative use on restricted roads within the recovery zones.
See the 2004 biological opinion for a complete description of terms and conditions (U.S. 
Fish and Wildlife 2004).  The ROD for the access amendment contains complete details 
of the amendment (U.S. Forest Service 2004).   

Current Access Management  - The following information describes current access 
management on the Forest, excerpted from information provided to the Service 
by the Forest (U.S. Forest Service in litt. 2007 and 2007g, Appendices A and B): 

“Six recovery objectives are to be addressed.  The first five are from Harms 1990 
and the sixth is from the 1995 amended biological opinion and incidental take 
statement on the 1987 Forest Plan. 

Obj. 1: provide adequate space to meet the spatial requirements of a recovered 
grizzly bear population. This analysis determines the percent habitat effectiveness 
level (standard is >70%).  This requires at least 0.25 mile buffer (see CEM for buffer 
distances by activity) of open roads (including seasonally open roads that are open 
during bear year), active project areas, and MS-3 lands.  The remainder equals the 
effective habitat.  You must account for the buffered items outside the BMU if their 
buffer extends into the BMU. Ownership is not a factor.

It also determines the linear open road density.  ORD is displayed at the BMU scale.  
ORD for the BMU must be < 0.75 miles/square mile.  Active BAAs may exceed this 
ORD if the BMU as a whole meets it.  Also, previous consultation may have 
established higher ORDs for some inactive BAAs which if in place must be 
explained.  The calculation is only done on MS 1 & 2 lands, regardless of 
ownership.

In addition, include the moving windows analysis here. 
Open motorized route density (OMRD) analysis.  The comparison is “No net 
increase in OMRD percent”.  Use moving windows to report percent of the 
entire BMU (ownership is not a factor) with open road density greater than 1 
mile/square mile. 
Total motorized route density (TMRD) analysis.  The comparison is “No net 
increase in TMRD percent”.  Use moving windows to report percent of the 
entire BMU (ownership is not a factor) with total road density greater than 2 
mile/square mile. 
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Core analysis. “No net decrease in core area” is the minimum requirement.  
Also must work to achieve 55% core if not already there.  New core created to 
compensate for loss of previously existing core by a project WILL 1) be in place 
prior to conducting the activity; 2) be equal to or better in habitat quality 
(including seasonal components); 3) be at least equal in block size; and 4) kept in 
place through the entire period of the interim rule set.  NOTE: this replaces the 
“displacement area” analysis previously used on the KNF.

Obj. 2: Manage for an adequate distribution of bears across the ecosystem. 
Opening size: Unit sizes, in combination with existing units or natural openings, 
should normally be less than 40 acres.  When, for justified reasons, a unit exceeds 
40 acres, no point in the opening should be greater than 600 feet from cover. 
Movement corridors: Unharvested corridors > 600 feet in width should be 
maintained between proposed harvest units and existing harvest units and natural 
openings.
Seasonal components: Schedule proposed activities to avoid known spring 
habitats during spring use period (4/1-6/15) and schedule winter activities to 
occur when bears are in the den (11/30-3/31).  Avoid activity in close proximity 
of known den sites during the denning period.

Obj. 3: Manage for an acceptable level of mortality risk. 
Achieved by meeting objectives 1, 2, and 6.  In addition include a discussion of 
the possibility the project creating any food attractants (e.g. seeding clovers on 
open roads).

Obj. 4: Maintain/Improve habitat suitability with respect to bear food production. 
Achieved by meeting objectives 1 and 2.  Include discussion of what project does 
to improve food sources, especially huckleberries, if applicable.

Obj. 5: Meet the management direction outlined in the Interagency Grizzly Bear 
Guidelines for Management Situation 1, 2, & 3. 

Achieved by meeting objectives 1, 2, 3, and 4.

Obj. 6: Meet the interim management direction specified in the July 27, 1995 Forest 
Plan Incidental Take Statement to avoid exceeding authorized incidental take levels. 

This is met by meeting the OMRD, TMRD and Core objectives discussed under 
objective 1, plus: 
Total motorized trail density: No increase in existing density of open motorized 
trails. 

If administrative use levels are part of the proposed project (e.g. special use permit to 
use closed road to access private land) then the lawsuit settlement (3/25/2001) 
standard of 57 round trips in total for the bear year apply. 
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In conference with the USFWS, and review of the 1995 amended biological opinion 
and incidental take statement on the Kootenai Forest plan, it was the Agencies’ view 
that the analysis of projects of the recovery zones (in the BORZ areas [areas where 
grizzly bears occur]) still applies”. 

Additionally, the February 26, 2007 letter (U.S. Forest Service, in litt. 2007) also 
included:

“No ground disturbing activities from Forest Service initiated projects that would 
occur in grizzly bear habitat that would be likely to adversely affect grizzly bears, 
including habitat modification.  This does not apply to activities initiated by third 
parties”.

The Forest biologist provided further guidance to the Forest regarding access 
management and analysis for effects on grizzly bears, post the court’s December, 2006 
order setting aside the access amendment (U.S. Forest Service, in litt. 2007d).  Based on 
the above guidance, the Forest will use the premise that if road densities increase in areas 
outside the recovery zone where grizzly bears occur, the best science indicates that the 
effects would be adverse to grizzly bears (W. Johnson, Kootenai National Forest, email 
pers. comm. 2007).  Thus, according the Forest’s February 26, 2007 letter (U.S. Forest 
Service, in litt. 2007), such increases would not occur until or unless an access 
amendment were finalized. 

In summary, Forest access management now is similar to that under the access 
amendment.  However, an important exception is that there is no requirement or schedule 
for grizzly bear habitat improvements through adding core and reducing motorized route 
densities to average levels found in female grizzly bear home ranges, as reported in 
research.  While such improvements are allowed under current management, they are not 
mandatory. 

Existing Access Conditions -   Table 1 contains a summary of current access management 
and habitat status in the BMUs within the Rock Creek Mine action area environmental 
baseline.  As described above, current Forest access management direction includes no 
net increase in open or total motorized route densities in BMUs, and no net loss of core, 
and a no increase in linear road densities in BMUs as well.  It requires projects in 
priority-one BMUs to improve habitat toward providing 55 percent core.  Therefore the 
access management conditions in action area BMUs, as detailed in Table 1 below, would 
either remain the same or improve until the completion of a new decision (ROD) on 
access management.   
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Table 1.  Summary of access management conditions within the Rock Creek Mine action area, per BMU 
(as of March 2007)(from U.S. Forest Service, in litt. 2007). Numbers in parenthesis are standards contained 
in the 2004 access amendment. 

BMU % OMRDa

>1 mi/mi2
%TMRDb >2 

mi/mi2 % Core Priority % Habitat 
Effectiveness 

ORDc

(mi/mi2)
2 20 (20)* 15 (18) 76 (75) 2 79 .32 
4 36 (36) 26 (26) 63 (63) 2 64 .30 

    5*** 27 (30) 23(23) 60 (60) 1 72 .52 
    6***    35 (34)** 33 (32) 54 (55) 1 66 .63 

7 23 (26) 21 (23) 67 (63) 2 77 .41 
8 32 (32) 23 (20) 56 (55) 3 77 .68 
22 38 (33) 37 (35) 51 (55) 3 67 n/a 

a open motorized route density 
b total motorized route density 
c open road density 
* Shaded figures indicate conditions that meet or are better than that required by 2004 for OMRD, TMRD and core. 
**Conditions in BMU would meet 2004 access standards through project implementation. 
*** Priority-one BMUs 

Appendix C of this document includes a table with a summary of current Forest-wide 
access management status (which would remain at the status quo, or perhaps improve) 
within the grizzly bear recovery zone for the 2006 non-denning period. 

Review of effects - The Forest’s 2004 access amendment set specific open and total 
motorized route density standards for each BMU.  The Service’s 2004 biological opinion 
on the access amendment (U.S. Fish and Wildlife Service 2004) required no net loss of 
core in any BMU, even if a BMU had more core than the research average for core (55 
percent).  The opinion also set a schedule for achieving the open and total motorized 
route densities and core area standards for each BMU as set forth in the access 
amendment.  The schedule included dates for partial and total achievement of the open 
and total motorized route density and core standards set forth in the access amendment.   

In comparison, the Forest’s current access management would allow, but not require, 
actions that would meet the standards prescribed in the access amendment.  Current 
access management does not allow degradation of grizzly bear habitat as a result of 
access management.  In other words, it precludes any net increase in open or total road 
densities.  It allows no decrease in core area in any BMU, and requires that projects in the 
Forest’s nine priority-one BMUs work toward establishing at least 55 percent core.  
There is no requirement for a scheduled amount of improvement in access management 
within BMUs to meet the amendment standard.  The Forest would not initiate any ground 
disturbing projects that were likely to adversely affect grizzly bears until a new access 
amendment is finalized.  The standard for habitat effectiveness is a minimum of 70 
percent per BMU.

Forest-wide, the BMU access improvements are currently ahead of the schedule required 
by the access amendment.  The schedule required that 35 percent of all BMUs be in 
compliance with the access standards by December 31, 2009.  At the end of 2005, 36
percent (7 of 17 on the KNF and 1 CYE BMU on the Idaho Panhandle National Forest) 
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of the BMUs met all three criteria (U.S. Forest Service, in litt. 2007).  Therefore the 
Forest was not required to make improvements in any subunits until after 2009 under the 
access amendment that was set aside.   

The Rock Creek Mine project would result in a slight decrease in motorized route 
densities (see Appendix D: Table A12 and A13 from 2006 biological opinion; ), which 
would bring the Forest’s BMU 6 into compliance with the 2004 open motorized route 
density standard.  Total motorized route density in Forest’s BMU 5, which already meets 
the prior standard, would be lowered (improved) by one percent as well.   

Therefore, the differences in current Forest access management requirements (now in the 
environmental baseline) compared to that analyzed in our 2006 biological opinion (which 
considered the 2004 access amendment) are negligible, at least through 2009.  The 
existing access management conditions shown in Table 1 (above) would remain the same 
or could improve through projects, including the Rock Creek Mine project (as described 
above).  Further, Forest Service-initiated projects that may have adverse effects on 
grizzly bears would not be implemented in the CYE, unless a new Forest access 
amendment is finalized (U.S. Forest Service, in litt. 2007).  The Forest anticipates 
completing the new access amendment during the spring of 2008.  If the mine project 
were to begin in 2007, it would be in the evaluation adit phase for 18 to 24 months (i.e. 
through 2008 and at least part of 2009).  As detailed in the biological opinion on the Rock 
Creek Mine (U.S. Fish and Wildlife Service 2006), the mitigation plan requires measures 
that more than offset the impacts of the evaluation adit. 

Therefore, through 2009, the overall anticipated effects of the mine, when added to the 
existing access management are not different from the effects we previously considered 
in our 2006 biological opinion, which included an environmental baseline with the 2004 
access amendment in place.  We arrive at this conclusion because: a) the Forest is ahead 
of the access management schedule that had been in place with the access amendment, so 
no improvements in the baseline conditions were required through 2009; b) current 
management only allows access changes that improve conditions for grizzly bears; it does 
not allow increases in open or total motorized route densities, or decreases in core in any 
BMU; c) current access management does not change the proposed Rock Creek mine 
project requirements that access conditions improve in the two action area BMUs (BMUs 
5 and 6); and d) the adverse effects associated with access management for the mine are 
more than offset by the conservation measures in the mitigation plan, and by terms and 
conditions in the biological opinion on the project (U.S. Fish and Wildlife Service 2006).  

Long-term, the Forest was to achieve all BMU access amendment standards by 2013, 
according to the 2004 biological opinion on the amendment (see Table 1 and Appendix C 
for standards and existing conditions).  Primarily, this would have resulted in relatively
minor improvements within the action area because six of the seven BMUs within the 
action area (BMUs 2, 4, 5, 6, 7, and 8) already meet or are close to meeting all 2004 
access standards (see Table 1).  Four of the six BMUs managed by the Forest (BMUs 2, 
4, 5, and 7) meet all three access standards per BMU that had been required by the 2004 
amendment.  By 2013, access conditions would have been improved in three BMUs 
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within the action area (BMUs 6, 8, and 22 [managed by the Lolo National Forest]) to the 
amendment standards described in Table 1.  However, in two of the three BMUs (BMUs 
6 and 8), the improvements needed to meet research averages and/or standards would 
have been slight, a one to three percentage improvement (see Table 1 and Appendix C).  
Improvements in BMU 22 would have been more substantial (see Table 1). 

The access amendment would have required decreases in motorized access in several 
more BMUs Forest-wide (detailed in Appendix C), which would have improved grizzly 
bear habitat conditions throughout the CYE.  These improvements are no longer required.  
Nevertheless, current access management prohibits an increase in open or total motorized 
route density or a decrease in core in any BMU in the CYE.  In the nine priority-one 
BMUs on the Forest, projects must work toward the establishment of at least 55 percent 
per BMU.  No Forest Service-initiated projects that may have adverse effects on grizzly 
bears would be allowed in grizzly bear habitat in the CYE until a new Forest access 
amendment is finalized. 

Further, as mentioned earlier, the Rock Creek Mine project (the project) does not degrade 
access management conditions (Appendix D: Table A12. and A13 from U.S. Fish and 
Wildlife Service).  The project’s mitigation plan requires that BMU 6 meet the standard 
for open motorized route density standard; the BMU would be one percent short of 
meeting the access amendment standards for total motorized route density and core.  
BMU 5 would see a one percent decrease in total motorized route density, although it 
already meets the amendment standard.  Further under current management long term, 
although the project would result in no changes to BMU 8, it currently meets both core 
and open motorized route standards; the BMU could remain three percent short of 
meeting the total motorized route density standard.  BMU 22 is managed by the Lolo 
National Forest and does not meet any of the three prior standards (off by two to five 
percent).  This condition could remain indefinitely, although improvements are allowed.   

Specifically regarding access management, the Forest’s Rock Creek Mine project 
mitigation plan requires the Forest to a) offset any increases in motorized route densities 
related to the mine, in order to maintain a no net increase in motorized access in the 
action area; and b) make slight improvements in access management within the action 
area (Appendix D; also Tables A12 and A13 in U.S. Fish and Wildlife Service 2006).  
The mitigation plan (and project decision) also requires acquisition of 2450 acres of 
private lands within grizzly bear habitat for conservation management.  The 2006 
biological opinion details how this acquisition would result in lowered total or open 
motorized route density, or increase in core (see biological opinion pages A55 and 
A114).  These requirements and results are not changed or affected by the current access 
management. 

Effects of mitigation plan measures (in addition to access management) when added to 
environmental baseline -   Many other grizzly bear conservation measures are required by 
the Rock Creek Mine Mitigation Plan (Appendix E).  The current Forest access 
management does not affect the conservation measures in the mitigation plan, the 
implementation of the measures, or the effects of the measures on grizzly bears.  
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According to the mitigation plan, a number of grizzly bear and grizzly bear habitat 
conservation measures and improvements must be in place prior to construction and 
operation of the evaluation adit and others prior to construction and operation of the 
mine; see Appendix F for a summary list.  The effects of each were described and 
analyzed in the 2006 biological opinion: see analyses of grizzly bear displacement A48-
68; grizzly bear mortality risk A74-84; habitat fragmentation A87-90; grizzly bear 
conservation needs A90-95; and species response to proposed action A95-98.  A number 
of the mitigation plan requirements, including acquisition of some key habitat parcels, are 
already in place or in the process of being fulfilled. 

As discussed earlier, the access amendment would have resulted in specific, improved 
conditions in grizzly bear habitat over time as a result of access management; these 
improvements are not currently required.  However, the effectiveness of the conservation 
measures required in the Rock Creek Mine project mitigation plan is not dependent upon 
the access amendment.  This is in part because of the type (access management), extent 
(described in the 2004 biological opinion, pages 103 to 107 and elsewhere; summarized 
in Appendix C of this document) and location (mostly in BMUs outside of the project 
action area) of these improvements.  However, most significant is that the conservation 
measures required by the mitigation plan, when added to the current environmental 
baseline, would continue to more than offset the negative impacts of the mine, including 
any incidental take associated with the mine.  The net effect of implementation of the 
Rock Creek mine project would be improved environmental conditions for grizzly bears 
above the current conditions in the environmental baseline and in the CYE.  Therefore, 
implementation of the Rock Creek Mine project would affect grizzly bears in the same 
manner and to the same extent as that analyzed in the 2006 biological on the mine.  

Summary of Effects 

The primary difference between the 2004 access management and the current access 
management is an incremental improvement in grizzly bear habitat through access 
management within BMUs, Forest-wide, that had been required through the amendment.  
The access amendment required that 35 percent of the BMUs on the Forest and Idaho 
Panhandle National Forest meet all three standards by December 31, 2009.  At the end of 
2005, the Forests in the CYE were ahead of that schedule (U.S. Forest Service, in litt. 
2007); 36 percent (7 of 17 on the Forest and 1 CYE BMU on the Idaho Panhandle 
National Forest) of the BMUs met all three criteria required in the access amendment.   

Therefore, through 2009, there would be no significant differences between access 
management in the current environmental baseline and access management considered in 
the environmental baseline (per the 2004 access amendment) in our 2006 biological 
opinion.  Also, through 2009, no access-related improvements in any BMU, including 
those within the action area, would have been required by the access amendment.  
Further, current access management now precludes Forest-initiated projects that may 
adversely affect grizzly bears from occurring until a new Forest access amendment is 
finalized, no net increase in road densities or loss of core will occur, and projects in 



11

priority-one BMUs must work toward establishing at least 55 percent core.  There is no 
similar direction for priority-two or priority–three BMUs. 

After 2009, access management in place now would continue to prohibit degradation of 
habitat through increased road densities or loss of core, and would not require but would 
allow access-related improvements (i.e. decreased road densities and increased core area) 
in BMUs.  Further, current access management would continue to preclude Forest-
initiated projects that may adversely affect grizzly bears from occurring until a new 
Forest access amendment is finalized, and projects in priority-one BMUs must work 
toward establishing at least 55 percent core. 

After 2009, the present environmental baseline, under current access management, could 
result in higher road densities persisting and less core being added within CYE BMUs 
than what was considered in our 2006 biological opinion.  Specific improvements within 
BMUs are no longer required, but no degradation of the existing conditions could occur.
Within the action area, the differences between the amendment and current management 
are slight in all but one BMU (BMU 22).  However, Forest Service-initiated projects that 
may adversely affect grizzly bears would not occur in the action area unless a new Forest 
access amendment were finalized, and projects in priority-one BMUs must work towards 
establishing at least 55 percent core. 

The Rock Creek Mine project itself, when implemented, would result in slight decreases 
in open and total motorized route density, creating slightly improved habitat conditions 
for grizzly bears in the action area (See Appendix D). 

The present environmental baseline may exhibit more adverse effects for grizzly bears 
due to road densities compared to what would have occurred under the access 
amendment.  However, the baseline, as affected by current Forest access management, 
changes no part of the Rock Creek Mine project; it does not affect a) the timing and/or 
implementation of mining actions; b) the required conservation measures in the 
mitigation plan or their results, that minimize or offset the project’s impacts on grizzly 
bears; or c) the required conservation measures or results that would work, over time to 
improve the conditions for grizzly bears in the CYE over current conditions.  Adverse 
effects from the mine are fully or more than offset by the mitigation plan (U.S. Fish and 
Wildlife Service 2006), and over time the project would result in improved conditions for 
grizzly bears in the CYE.  The net effect of implementation of the Rock Creek mine 
would be improved environmental conditions for grizzly bears above the current 
conditions in the environmental baseline and in the CYE.

Conclusions

In our 2006 biological opinion (U.S. Fish and Wildlife Service 2006), we concluded that 
the displacement effects and potential risk of grizzly bear mortality of the Rock Creek 
mine would be more than offset by the combination of the land acquisition, existing and 
improved access management on the Forest, the net reduction in existing and anticipated 
future human-caused grizzly bear mortality rates and augmentation of the CYE grizzly  
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bear population, resulting in improved conditions for grizzly bears.  We believe that the 
long-term impacts of all conservation measures required through implementation of the 
project will in fact result in an improvement over current conditions for grizzly bears over 
time.   

The present environmental baseline would likely result in slightly more motorized access 
in the action area over time compared to access in the baseline we initially considered in 
our 2006 biological opinion.  Access management in place now would not require the 
level of access-related improvements ecosystem-wide, as anticipated in our 2006 
analyses.  However, there would be no degradation of current conditions for grizzly 
bears, improvements through reductions in motorized access are allowed, and the Forest 
would not initiate any projects that may adversely affect grizzly bears until a new access 
amendment is finalized. 

Further, as explained above, the current access management does not change or affect the 
Rock Creek Mine project actions, including the mitigation plan or any of the grizzly bear 
conservation measures required for the mine.  Nor does the current access management 
change the positive effects of the project.  Therefore, when added to the present 
environmental baseline, a) as explained in numerous places in the biological opinion, the 
project would still more than offset all anticipated incidental take associated with the 
project, including the mortality of one grizzly bear and take through harm or harassment 
caused by displacement effects on grizzly bears (U.S. Fish and Wildlife Service 2006, see 
pages A109-A115 and elsewhere); b) we anticipate no additional adverse effects or 
incidental take associated with the Rock Creek Mine project as a result of current Forest 
access management; c) as explained in numerous places in the biological opinion, the net 
effect of the Rock Creek Mine over the long term would continue to be an improvement 
in conditions for grizzly bears, compared to current conditions (U.S. Fish and Wildlife 
Service 2006).  In other words, irrespective of whether the access amendment is in place, 
the Rock Creek Mine project is expected to improve conditions for grizzly bears over 
current baseline conditions and is consequently not likely to jeopardize the continue 
existence of grizzly bears. 

Therefore, we conclude that, when added to the current environmental baseline, the 
effects of the Rock Creek mine (including the effects of the collection of Forest-wide 
conservation measures required by the project’s mitigation plan), would affect grizzly 
bears in the same manner and to the same extent as that analyzed in the 2006 biological 
on the mine.  Therefore reinitiation of formal consultation is not required.   

The Service is required to ensure that a proposed agency action is not likely to jeopardize 
the continued existence of a species, when its effects are added to the environmental 
baseline.  In Cabinet Resource Group et al, vs. U.S. Fish and Wildlife Service and U.S. 
Forest Service, CV 04-236-M-DWM, the Court stated that “The regulations are explicit in 
requiring the Fish and Wildlife Service to ensure only that the planned action will not 
make the present situation worse” and that “The standard requires not improvement upon 
the status quo, but rather no deterioration of the status quo”.  In Alliance for the Wild 
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Rockies et al. vs. U.S. Fish and Wildlife Service and U.S. Forest Service, CV-04-216-M- 
DWM, the Court held that “As seen through the lens of ESA section 7(a)(2), the [project] 
proposed do slightly more for recovery and survival than the status quo.” 

We believe that because the Rock Creek Mine would not deteriorate the status quo for 
grizzly bears and will not make the present situation worse, our conclusion that the Rock 
Creek Mine project will not jeopardize grizzly bears is consistent with the Court’s 
findings in these cases.  Furthermore, we believe that the analysis in the biological 
opinion demonstrates that the Rock Creek Mine project would not just maintain the status 
quo, but would ultimately result in an improvement over current conditions through a) a 
reduction of human-caused mortality rates throughout the CYE; b) conservation of 
grizzly bear habitat that may otherwise have been lost to development; c) improved 
public outreach and education; d) lowered motorized access route densities; e) continued 
and enhanced research in the CYE resulting in improved understanding of grizzly bear 
ecology and habitat linkage issues in the CYE; and f) enhanced assurance that 
augmentation of the CYE grizzly bear population will continue. 

Although not relevant to or considered in our analysis here, it is noteworthy that the 
Forest anticipates that the Forest Plan access management amendment being prepared 
and anticipated for finalization in April 2008 would provide equal or better standards 
than the decision that was set aside by Court action (U.S. Forest Service, in litt. 2007).

Cumulative Effects Update 

As of this writing, Montana Fish, Wildlife and Parks is continuing its program to 
augment the grizzly bear population in the CYE, specifically the Cabinet Mountains, with 
grizzly bears from elsewhere.  Two female bears have been relocated thus far, and at least 
one female grizzly bear is expected to be augmented to the Cabinet Mountains during 
2007.

As mentioned in our 2006 biological opinion, Mines Management, Incorporated (MMI) 
commenced exploration activities on the Libby Creek adit of the Montanore Mine site on 
the east face of the Cabinet Mountains.  On August 7, 2007 the Forest Service sent a 
letter to Montanore Minerals Corporation (formerly MMI) (U.S. Forest Service, in litt. 
2007e) and on August 15, to the Service as well (U.S. Forest Service, in litt. 2007f).  The 
letters explained that Montanore Minerals Corporation must obtain Forest Service 
approval of a plan of operations prior to dewatering and continued excavation, drilling, 
and development work at the Libby Creek adit.  Such Forest Service approval is subject 
to section 7 consultation.  According to 50 CFR 402.02, cumulative effects are those 
effects of future State or private activities, not involving Federal activities (e.g. permits, 
approvals, or section 7), that are reasonably certain to occur within the action area.  
Therefore, the activities at the Libby Creek adit will not be further analyzed as 
cumulative effects for the Rock Creek Mine, but a biological opinion specifically dealing 
with the Libby Creek adit is forthcoming. 
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The Service received a biological assessment from the Forest on November 13, 2006 and 
a supplement to the biological assessment on March 5, 2007 (U.S. Forest Service 2006b 
and 2007b) on the effects of actions proposed by MMC at that time, including 
snowplowing and annual road use to access the Libby Creek adit site.  The Forest Service 
requested that the company include these actions as part of the required plan of 
operations (U.S. Forest Service, in litt. 2007e).

Closing

The Service examined whether the effects of the proposed Rock Creek mine, when added 
to the present environmental baseline, would trigger any of the requirements for 
reinitiation of consultation outlined in 50 CFR 402.16 or would cause us to change our 
conclusions in the 2006 biological opinion.  Based on the information in this supplement 
and its references, and the information and analyses in our 2006 biological opinion, we 
concluded that reinitiation of formal consultation was in fact not required, as the current 
environmental baseline condition does not trigger any of the four reinitiation criteria.   
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United States Department of the Interior
Fish and Wildlife Service

Montana Ecological Services Office
585 Shepard Way, Suite 1

Helena, Montana 59601-6287
Phone: (406) 449-5225; Fax: (406) 449-5339

In Reply Refer To:
File: M.19 Kootenai National Forest (F)
06E11000-2017-F-0157 Rock Creek Mine

November 1, 2017 

Chris Savage, Forest Supervisor
Kootenai National Forest
31374 US Highway 2
Libby, MT 59923

Dear Mr. Savage,

Thank you for your letter of March 24, 2017, requesting reinitiation for formal consultation on the 
Kootenai National Forest’s (KNF) proposed Rock Creek Mine Project (Project).  This reply
transmits the U.S. Fish and Wildlife Service’s (Service) revised biological opinion based on our 
review of the Project, and its effects on bull trout (Salvelinus confluentus) and designated bull trout 
critical habitat. In addition, this reply includes a supplement to our 2006-2007 biological opinion
on grizzly bears (Ursus arctos horribilis). The Service’s review is in accordance with section 7 of 
the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.).

The Service issued a biological opinion on the Rock Creek Project on October 11, 2006 and 
supplemented it on September 27, 2007.  As provided in 50 CFR 402.16, reinitiation of formal 
consultation is required where discretionary federal agency involvement or control over the action 
has been retained (or is authorized by law) and if: (a) the amount or extent of taking specified in the 
incidental take statement is exceeded; (b) new information reveals effects of the action that may
affect listed species or critical habitat in a manner or to an extent not previously considered; (c) the
identified action is subsequently modified in a manner that causes an effect to the listed species or
critical habitat that was not considered in the biological opinion; or (d) a new species is listed or
critical habitat designated that may be affected by the identified action.

On February 19, 2016, the KNF published a Supplemental Draft Environmental Impact Statement 
(SDEIS) for the Project for public review and comment; the comment period ended on April 19,
2016. Following the KNF’s review of comments, the KNF transmitted a July 21, 2016 letter to the 
Service pointing out new information that might warrant reinitiation of formal consultation.  The 
Service responded in an August 19, 2016 letter acknowledging the new information may be 
significant, and highlighting the April 18, 2016 comment letter from Montana Fish, Wildlife and 
Parks on the SDEIS. The KNF analyzed the new information and on January 13, 2017, transmitted
a new Biological Assessment under cover letter to the Service, stating the new information does not



constitute need for reinitiation but requested Service review of the information and concurrence on 
that point. On February 8, 2017, the Service responded via email that we could not concur on
KNF’s determination that reinitiation of formal consultation was not warranted. Consequently, the 
KNF requested reinitiation of formal consultation on March 24, 2017.

As a result of formal consultation, the Service concludes in the attached biological opinion that 
implementation of the Project is not likely to jeopardize the continued existence of the bull trout 
and will not result in the destruction or adverse modification of designated critical habitat for the 
bull trout.  This biological opinion is based on information provided in the KNF’s Supplemental 
Biological Assessment (January 13, 2017), the existing project record, additional information 
received for this project, telephone conversations, electronic mails, and other sources of 
information. The Service’s reply here also includes a supplement to our 2006-2007 biological 
opinion on grizzly bears, updating basic species information and indicating that reinitiation of 
formal consultation was not necessary for grizzly bears (attachment).

We appreciate your efforts to ensure the conservation and recovery of federally listed species as 
part of our joint responsibilities under the Endangered Species Act.  If you have questions or 
comments related to this correspondence, please contact Kevin Aceituno at 
kevin_aceituno@fws.gov or phone (406)-758-6871.  

Sincerely, 

Jodi L. Bush
Office Supervisor

cc: Montana FWP (J. Williams)
Hecla Mining Company (D. Stiles)

(Attachment)
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A. INTRODUCTION
This biological opinion (BO) was prepared by the U.S. Fish and Wildlife Service (Service) in 
accordance with section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 
et seq.)(Act) and is intended to replace the October 11, 2006 Rock Creek Mine biological 
opinion on bull trout, as supplemented on September 27, 2007. This BO is in response to new 
information provided by the Kootenai National Forest (KNF) that reveals effects of the proposed 
action not previously considered in 2007.  Additionally, this BO addresses effects to bull trout 
critical habitat that were not considered in 2007 since critical habitat was revised in 2010.

This BO addresses predicted effects of the proposed Rock Creek Copper/Silver Mine (Rock 
Creek Project) to bull trout (Salvelinus confluentus) and designated bull trout critical habitat 
based on new information and the final designation of bull trout critical habitat.  The Rock Creek 
Project will be located on the KNF (Figure 1) (all figures are in Appendix 1 of this document).
The Service’s BO is based on information provided in the supplemental BA for the Rock Creek 
Project, prepared by the KNF (USFS 2017), the Final Supplemental Environmental Impact 
Statement (SEIS) for the Rock Creek Project (USFS 2017a), the bull trout recovery plan and 
related documents (USFWS 2015a, 2015b), personal communications with researchers and 
experts, scientific literature, unpublished reports, field investigations, and other sources of 
information cited herein.  The complete project file for this consultation is found at the Service’s 
Montana Ecological Services Office in Helena, Montana. 

Section 7(b)(3)(A) of the Endangered Species Act (Act) requires that the Secretary of the Interior 
issue BOs on federal agency actions that may adversely affect listed species or critical habitat. 
BOs determine if the action proposed by the action agency is likely to jeopardize the continued 
existence of a listed species or destroy or adversely modify critical habitat. Section 7(b)(3)(A) of 
the Act also requires the Secretary to suggest reasonable and prudent alternatives to any action 
that is found likely to result in jeopardy to a listed species or adverse modification of critical 
habitat, if any has been designated.  This BO addresses impacts to the federally threatened bull 
trout and designated bull trout critical habitat and does not address the overall environmental 
acceptability of the proposed action.

1. Consultation History

The following is a chronological summary of the Section 7 consultation history for the Rock 
Creek Project.  Information pertaining to previous National Environmental Policy Act (NEPA) 
documents is included when it is pertinent to the consultation history.

In 1999, the KNF transmitted to the Service a BA analyzing the effects of the proposed Rock 
Creek Mine Project on bull trout, with a determination of “may affect, likely to adversely affect” 
(and other species not the subject of this BO) and requested formal section 7 consultation (USFS 
1999). The Service completed a BO on December 15, 2000 (USFWS 2000), concluding that the 
proposed action would not jeopardize the continued existence of bull trout.  The U.S Forest 
Service (USFS) and the Montana Department of Environmental Quality (MDEQ) jointly 
completed a Final Environmental Impact Statement (EIS) for the Rock Creek Project (MDEQ 
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and USFS 2001) and incorporated additional stipulations in the preferred Alternative V as a 
result of the formal consultation process.  A Record of Decision (ROD) followed the 2001 EIS 
and incorporated the 2000 BO (MDEQ and USFS 2001a).  Critical Habitat for bull trout had not 
yet been proposed for this area at that time (originally designated in 2004).

A Complaint for Declaratory and Injunctive Relief was filed on August 27, 2001, challenging the 
validity of the 2000 BO.  The Service withdrew the 2000 BO in March 2002 to settle the 
litigation, and the USFS subsequently withdrew the USFS portion of the 2001 ROD.  The 
MDEQ portion of the 2001 ROD was unaffected.  Additional consultation on bull trout occurred 
during 2002 and 2003.  On May 9, 2003, the Service issued a BO (USFWS 2003) concluding 
that the proposed action would not jeopardize bull trout and would not adversely modify 
proposed bull trout critical habitat based upon updated information, including designation of 
proposed critical habitat in Cabinet Gorge Reservoir and Rock Creek (USFWS 2002a).  In June 
2003, the USFS issued a new ROD for the Rock Creek Project (USFS 2003).

An amended Complaint for Declaratory and Injunctive Relief was filed on July 10, 2003, 
pertaining to the 2003 BO.  On March 28, 2005, the court set aside and remanded the 2003 BO 
back to the Service for reconsideration.  The Service replaced the remanded 2003 BO with its 
October 11, 2006 BO (USFWS 2006), which included analysis of impacts to critical habitat that 
was designated in Rock Creek during 2005 (USFWS 2005a).  The Service issued a supplement 
to the 2006 BO in September of 2007 (USFWS 2007) after the USFS requested consideration of 
new information pertaining to grizzly bear.  The 2007 BO also included an amended analysis on 
bull trout to provide corrections and clarifications to the 2006 BO, concluding that the Rock 
Creek Project as proposed, is not likely to jeopardize the continued existence of bull trout nor 
adversely modify bull trout critical habitat.

A request for summary judgement was filed on April 28, 2008.  In a March 26, 2010 decision, 
the U.S. District Court upheld the amended 2007 BO but decided on March 29, 2010 that there 
were deficiencies in the 2001 FEIS and ROD due to the following:  

The Kootenai National Forest (KNF) failed to clearly require implementation 
of sediment source reduction measures during Phase I of the Rock Creek 
Project.

The KNF did not consider supplemental information about bull trout 
populations and habitat in a NEPA document.

The 2001 FEIS did not show Riparian Habitat Conservation Areas (RHCAs) 
clearly enough to determine effects (pages 70–71 of Judge Molloy’s opinion, 
May 4, 2010).

The KNF issued a draft SEIS (SEIS) on February 12, 2016, to respond to court-noted 
deficiencies in the 2001 EIS and 2003 ROD (USFS 2016).  The 2016 DSEIS included a 
discussion of designated bull trout critical habitat, which was modified by the Service on 
October 17, 2010 (USFWS 2010), as well as information indicating that the Rock Creek Mine 
would have effects to bull trout beyond what was considered in our 2007 amended BO.  As a 
result, the KNF submitted a supplemental BA to the Service on January 12, 2017 (USFS 2017).  
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On March 21, 2017 the USFS submitted to the Service a Summary of Determinations document 
to accompany the BA, as well as a letter requesting reinitiation of formal consultation.   

B. DECRIPTION OF THE PROPOSED ACTION
The USFS has requested consultation on the permitting of the Rock Creek Project on the KNF 
(proposed action).  The following is a summary of the proposed action, including construction, 
operation, reclamation, and associated activities.  The complete description of the proposed 
action can be found in the USFS’ SEIS (USFS 2017a), and 2017 BA (USFS 2017).

1. Action Area

For purposes of consultation under section 7 of the Act, the “action area” is defined by 50 CFR 
402.02 as “all areas to be affected directly or indirectly by the Federal action and not merely the 
immediate area involved in the action.”  The proposed action is located in Sanders County, 13 
miles northeast of Noxon, Montana, on the KNF.  The ore deposit is beneath and adjacent to the 
Cabinet Mountain Wilderness (CMW) of the KNF.  Except for a possible air intake developed 
from underground that would disturb about 80 square feet, all access and surface facilities would 
be located outside of the CMW. Small parcels of private land are also located in the action area 
(Figure 4).

The action area is characterized by steep, deeply incised valleys and mountain peaks with a 
maximum elevation of 7,714 feet (St. Paul Peak) and a minimum elevation of 2,175 feet at the 
surface of Cabinet Gorge Reservoir (normal pool elevation).  The amount of annual precipitation 
is influenced by elevation and topography and is between 30 and 50 inches where most project 
facilities would be located. Timber harvesting, recreation, and wildlife habitat are the 
predominant land uses.

The action area also includes the Rock Creek watershed, which would contain all of the proposed 
mine facilities and activities.  The action area also includes the East Fork Bull River, lower Bull 
River (from East Fork Bull River to Cabinet Gorge Reservoir), and Copper Gulch.  These areas 
are included in the action area based on possible reductions to baseflow, along with Rock Creek, 
based on the 3D groundwater model mentioned above.  Possible impacts to Cabinet Gorge 
Reservoir would be restricted to the mouth of Rock Creek and localized water quality impacts 
from the diffuser discharge.

2. Proposed Action

The KNF proposes to issue a permit for the Rock Creek Project that would allow Hecla Mining 
Company (Hecla) to construct, operate, and reclaim all facilities necessary to mine, remove, and 
transport economically mineable minerals from the Rock Creek deposit (Figure 1). The Rock 
Creek Project would occur in two phases, as described below, and consists of developing a 
proposed underground copper/silver mine and mill/concentrator complex with a mine life of 33 
to 38 years. The disturbance area would total 445 acres. An additional 36 acres would be 
cleared for a powerline. Best Management Practices (BMPs) would be implemented and 
maintained through the life of the Rock Creek Project to minimize sediment impacts to streams. 
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BMP implementation would begin before commencement of any ground disturbing activities 
associated with Phase I.  BMPs are described below when they are specific to an action or 
project phase, and are relevant to effects to bull trout or bull trout critical habitat.

Phase I: Construction and Development of the Evaluation Adit
Phase I of the Rock Creek Project would begin with the installation of an evaluation adit (see 
Figure 2).  Construction of the evaluation adit is anticipated to be up to two years.  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.  Access to the evaluation adit would be by the existing Rock Creek Road (National 
Forest System [NFS] road #150) and Chicago Peak Road (NFS road #2741) (also shown in 
Figure 2).  Power would be supplied to the evaluation adit through a buried 13.8-kV three-phase 
powerline beginning in the vicinity of the adit support facilities near Montana Highway 200.

Nonacid-generating waste rock would be placed near the portal to form a flat-topped rock patio 
with angle of repose slopes.  All ore zone rock would be selectively handled and stored on the 
portal patio pad in separate stockpiles that will be covered with an impermeable material to 
minimize infiltration from precipitation.  Following Phase I, the waste zone rock would be 
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.  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 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 high density polyethylene pipeline and discharged to infiltration ponds within the paste 
tailings facility footprint.  Discharges would comply with MDEQ permit requirements.  Upon 
completion of the evaluation adit, all Phase I facilities would either be removed from the permit 
area or moved to the mill site for use during Phase II.  During Phase II, the evaluation adit would 
serve as an additional ventilation (exhaust) opening and as a secondary escape-way.

Phase II. Development, Construction, Operation, and Reclamation
Phase II of the Rock Creek Project 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.  About 65 to 75% of the ore body would likely be mined, 
with about 25 to 35% remaining as pillars and other structural support.  The proposed action 
would allow Hecla to 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 the ore extraction rate.  Approximately 445 acres would 
be disturbed during Phase I and Phase II.  An additional 36 acres would be cleared for the 
powerline.  Of the area disturbed, 136 acres would be on NFS land with the remainder on private 
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land (Figure 2).  During operation, the mine would operate 24 hours per day, 7 days per week, 
and 354 days per year.  At the end of production, there would be a two year shutdown and 
reclamation period. 

Prior to mine construction, Hecla would develop (with KNF and MDEQ approval) and 
implement a Road Management Plan (RMP) for Phase II to minimize effects on riparian habitat 
conservation areas (RHCAs), reduce total average daily traffic (ADT) to the mill site and 
mitigate impacts on wildlife.  The RMP would address all phases of mine-related traffic, and 
include provisions for busing employees during mine construction and operation between the 
wastewater treatment plant area and the mill and mine. 

As part of the proposed action, Hecla 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.  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. 

The average depth of the ore body is 900 feet below the surface except where the ore approaches 
outcrops.  To minimize the risk of subsidence reaching the surface and mine water flowing to 
surface water, subsidence mitigation measures will be implemented.  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 and the Moran Fault would remain unmined until the geotechnical conditions and 
hydrogeology of this area was better characterized through monitoring and updated modeling. 
Mining within 1,000 feet to these features will only be permitted after approval of the KNF and 
MDEQ. 

During operation, a mill would be sited on the southwest-facing ridge at the confluence of the 
east and west forks of Rock Creek (Figure 2).  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.  The ore processing facility would consist of an 
underground primary crusher, an above-ground secondary crushing plant, a concentrator, tailings 
thickener, drainage sumps, pumps, and slurry and water pipelines.  The ore processing plant 
would operate seven days per week and about 354 days per year for a total processing capacity 
of 3.5 million tons per year. 
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The tailings from the mill site would be dewatered to make paste tailings.  The paste plant 
building would be located on a slope adjacent to the paste tailings facility site, and the entire 
paste tailings impoundment would encompass about 319 acres (Figure 2).  The paste plant would
be designed to receive, dewater, mix, and pump 10,000 tons of tailings per day, 365 days per 
year.  A three acre contingency tailings slurry feed containment site (tailings contingency pond) 
would be placed near the plant to contain about 6 days of tailings production should the paste 
production plant be inoperable or in the event of a major failure beyond the control of the plant 
design.  

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.  The water collected by the finger drains would be routed to a seepage collection pond, 
which would be separate from the stormwater collection pond.  Monitoring wells would be 
installed upgradient, downgradient, and along the perimeter of the paste tailings facility.  As part 
of the proposed action, Hecla would be required to 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) semi-passive biotreatment 
system and a reverse osmosis (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.

After mining and ore processing is 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, Helca would comply with USFS 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 Hecla 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.

Water Use and Management
Water needed for drilling during the evaluation phase would initially be hauled to the site and 
stored in a 600,000 gallon, lined pond at the evaluation adit site.  This pond will receive collected 
site runoff and store the hauled water.  A barrier would be erected around the pond to exclude 
wildlife.  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 into three infiltration ponds 
totaling 1 acre in the paste tailings facility disturbance footprint.  Treated water will be 
monitored before discharge to the infiltration ponds. 
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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 
largely remain in a closed loop.  About 10 percent 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 chemical constituents in the process water.  As part of the 
proposed action, Hecla would be required to demonstrate that adding fresh water to the process 
loop is necessary, and that chemical constituents will 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, Hecla would use additional water from a water well in the 
Clark Fork River alluvium adjacent to the discharge pipeline capable of supplying full water 
requirements (so called contingency well).  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.  It is anticipated 
that during mine operations, the Rock Creek Project would consume 761 acre-feet of water per 
year.  Consumption of water during the evaluation and construction phases 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 a three-
dimensional (3D) groundwater model, which would be revised based on data collected during 
Phase I (Hydrometrics 2014).  These modeled groundwater depletions will be discussed further 
in this BO. 

Hecla 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.  If the underground sumps or 
reservoirs cannot be located below the pre-mining water table, Hecla will be required to install 
monitoring wells to monitor seepage to groundwater in any area where water would be stored at 
any stage of the project.  Details of monitoring of the underground storage sumps or reservoirs 
are provided in the SEIS (USFS 2017a). 

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 
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solids, using 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.

Wastewater would not be discharged to the Clark Fork River unless approved by MDEQ.  
Treated discharge would be required to meet MPDES permitted effluent limits.  If approved by 
MDEQ, the wastewater would be treated and discharged to the Clark Fork River.  Segregation of 
water in the mine and underground workings would be considered in the later stages of active 
mining.  Segregation would be accomplished by separating groundwater inflow from non-active 
mining areas and conveying this water in a separate pipeline to the wastewater treatment plant.  
Such segregation could potentially reduce the volume of water requiring treatment before 
discharge.    Water from non-active 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, but will still be required to meet 
MPDES permitted effluent criteria. 

Road Usage
Access to the evaluation adit would be via NFS road #150, NFS road #2741, and a short spur 
road, NFS road #2741J.  NFS road #2741J would be closed to the public until the evaluation adit 
portal pad was reclaimed.  An easement through Hecla claims would be maintained for public 
access to the Chicago Peak Trail (Figure 3). 

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 will be used at these locations 
if practical, to minimize stream impacts.  Installation of these culverts will be done in 
coordination with the KNF and the Service.  Clearing may be necessary along roads for turnouts 
and to allow snowplowing.  Because of the yearlong schedule for evaluation adit construction, it 
would be necessary to plow snow on NFS road #2741 for at least 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. 

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 Creek and Rock Creek.  The intersection of NFS road #150 and Montana 
Highway 200 would be relocated to meet applicable Montana Department of Transportation 
siting requirements.  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 KNF Forest Plan (USFS 2015) 
which incorporates the Inland Native Fish Strategy (INFISH) direction (USFS 1995).  
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 
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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 
Creek, Orr Creek, and West Fork Rock Creek.  Construction activities would take place only 
during periods of low flow and dry weather to minimize impacts on the stream, aquatic resources 
and harlequin ducks. 

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.  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.

All road improvements, realignments, or modifications, including stream crossings, would be 
constructed in compliance with KNF Forest Plan standards and all new or improved bridges or 
culverts would be built to accommodate a 100-year flood event.  An unaltered vegetation buffer 
would be left between Rock Creek and the road and utility corridors as required by KNF Forest 
Plan standards.  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; the proposed action would improve 
or replace this culvert as determined in coordination with the KNF and the Service.  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.  All future road improvements will be done 
in coordination with the KNF and the Service, and may require future ESA consultation with the 
Service if the actions affect listed species and/or designated critical habitat. 

As discussed above, Hecla would be required to develop and adhere to a RMP for Phase II of the 
project.  The RMP would require approval from the KNF and MDEQ prior to implementation of 
Phase II to minimize effects on RHCAs, reduce total average daily traffic (ADT), and minimize 
impacts on wildlife.  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 will be 
required to describe how mine-related construction traffic would be monitored between April 1 
and July 31.  

The RMP would also be required to describe the following for all new or reconstructed roads 
used for the mine: 

• 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.

Mitigation Plans
Three categories of proposed mitigation are relevant to potential impacts to bull trout and bull
trout critical habitat: (1) sediment; (2) aquatic and fisheries; and (3) wetland. In addition, 
mitigation plans for potential chemical spills and tailings pipeline ruptures 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 the SEIS (USFS 
2017a).

Sediment Mitigation Plan

Hecla would mitigate for unavoidable fine sediment impacts on Rock Creek resulting from 
construction of facilities and changes in the road system.  The proposed action is predicted to 
result in, an estimated 400 tons per year of annual fine sediment loading to Rock Creek.  The 
Sediment Mitigation Plan (SEIS Section 2.3.1.16, USFS 2017a) 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 National 
Best Management Practices for Water Quality Management on National Forest System Lands 
(USFS 2012).

A total disturbed area of 482 acres (based on disturbance area in the 2001 FEIS) was 
conservatively used to calculate the 400-ton mitigation requirement for Alternative V.  A 
reduction in 17 tons of sediment per year would be needed to mitigate for the effects of Phase I. 
Sediment mitigation measures would be implemented at 20 sites on NFS roads #150 and #2741 
for Phase I (Figure 2-19 of the SEIS [USFS 2017a]).  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.
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• 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 of the SEIS), additional BMPs 
would be required, and could include installing erosion-control fabric and rock-lined ditches and 
hydromulching disturbed ground to ensure quick revegetation. 

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 of the SEIS (USFS 2017a) 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 re-measured 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. 

To mitigate for sediment effects of the entire mine project (Phase I and Phase II), 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, specific sites for 
sediment mitigation for Phase II would be chosen late in the Evaluation Phase, after a field 
survey was conducted and modeling was updated to quantify the baseline sediment loads and the 
expected sediment reduction for each site.  Before Phase II Construction began, Hecla would 
submit a final Phase II mitigation plan to the KNF and MDEQ for approval.  The plan will be 
required to describe the measures taken by Hecla to mitigate for sediment loading to Rock Creek.  
The Service 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, Hecla would update the inventory on the Orr Creek and Snort Creek basins 
(tributaries to Rock Creek) to identify potential sediment mitigation opportunities on those
streams. 

Hecla 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 of the 
SEIS, 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.  Phase II sediment monitoring and mitigation 
would meet the Terms and Conditions of this BO (discussed in subsequent sections of this BO).

Aquatic and Fisheries Mitigation Plans
The aquatics and fisheries mitigation plan referred to in the SEIS (USFS 2017a) is comprised of 
plans that are relevant to aquatic and fisheries effects.  These plans would be developed and 
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implemented in cooperation with the Service, Montana Fish, Wildlife and Parks (FWP), KNF, 
and MDEQ, and would comply with the Terms and Conditions of this BO (discussed in 
subsequent sections of this BO).  The aquatic and fisheries mitigation plans will required Hecla 
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).  

Hecla 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.  Hecla 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 under the Mitigation section above provides a detailed 
sediment source reduction plan for Phase I activities.  Hecla would be required to submit a final 
Phase II mitigation plan to the KNF, MDEQ and the Service for approval prior to Phase II.  
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 of the SEIS (USFS 2017a).  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.  Hecla 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, then lands within the drainage acquired to mitigate impacts on 
grizzly bears, and finally, 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 (USFWS 2006a), 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. 
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• Leaving an unaltered vegetation zone between Rock Creek and the road and 
utility corridors during new construction (in accordance with the KNF Forest 
Plan), to protect bull trout 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 to augment FWP personnel to protect bull trout and westslope 
cutthroat trout through enforcing   laws and informing and educating the public.  Angling 
pressure in Rock Creek and its tributaries would likely increase due to improved access and 
increased use.  

A conceptual monitoring plan is found in Appendix K of the SEIS (USFS 2017a) and addresses 
all required monitoring items.  However, the precise details of the plan will be developed with 
approval from the Service, the KNF and MDEQ.  Aquatic and fisheries monitoring would be 
coordinated with water quality and streamflow monitoring.  Hecla would monitor impacts on 
benthic macroinvertebrates, fish populations, and periphyton.  Metals accumulations in fish 
tissues, increases in sediment loads, and water quality, including temperature, would also be 
monitored. Hecla 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 of the SEIS. 

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 of the 
SEIS (USFS 2017a).  Additional groundwater monitoring may be necessary to comply with the 
Terms and Conditions for implementing the Reasonable and Prudent Measures in this BO 
(discussed in subsequent sections of this BO).  

The Service will remain responsible for advising Hecla and the KNF on developing the Water 
Resources and Aquatics and Fisheries Monitoring Plans, and will have final approval authority 
(see Terms and Conditions in the Incidental Take Statement of this BO).

C. STATUS OF THE SPECIES
This section provides information about the bull trout’s life history, habitat preferences, 
geographic distribution, population trends, threats, and conservation needs. This includes 
description of the effects of past human activities and natural events that have led to the current 
status of the bull trout. This information provides the background for analyses in later sections 
of the biological opinion.
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1. Listing Status

The coterminous United States population of the bull trout was listed as threatened on November 
1, 1999 (USFWS 1999, 64 FR 58910). The threatened bull trout occurs in the Klamath River 
Basin of south-central Oregon; the Jarbidge River in Nevada; the Willamette River Basin in 
Oregon; Pacific Coast drainages of Washington, including Puget Sound; major rivers in Idaho, 
Oregon, Washington, and Montana, within the Columbia River Basin; and the St. Mary-Belly 
River, east of the Continental Divide in northwestern Montana (Bond 1992, Brewin and Brewin 
1997, Cavender 1978, Howell and Buchanan 1992, Leary and Allendorf 1997, USFWS 1999, 64 
FR 58910 ). 

The final listing rule for the United States coterminous population of the bull trout discusses the 
consolidation of five distinct population segments (DPSs) into one listed taxon, the application of 
the jeopardy standard under section 7 of the ESA relative to this species, and established five 
interim recovery units (RUs) for purposes of consultation and recovery (USFWS 1999, 64 FR 
58930).  However, in 2010 six RUs were identified base on the best available information.  The 
Service determined that these six RUs were needed to ensure a resilient, redundant, and 
representative distribution of bull trout populations throughout the range of the listed entity
(USFWS 2010, 75 FR 93898).  In 2015, the six RUs were formalized in the final Recovery Plan 
for the Coterminous United States Population of Bull Trout (Salvelinus confluentus) (Recovery 
Plan; USFWS 2015).  The final RUs replace the previous five interim RUs and are used in the 
application of the jeopardy standard for ESA section 7 consultation procedures.

2. Reasons for Listing

Throughout its range, the bull trout is threatened by a wide variety of factors.  These include: 
habitat degradation and fragmentation, instream flow alterations associated with water 
diversions, road construction and maintenance, mining, grazing, the blockage of migratory 
corridors by dams or other diversion structures, poor water quality; incidental angler harvest, 
entrainment (a process by which aquatic organisms are pulled through a diversion or other 
device) into diversion channels; and introduced non-native species (USFWS 1999, 64 FR 
58910). Poaching and incidental mortality of bull trout during other targeted fisheries are 
additional threats. Since the time of coterminous listing of the species (USFWS 1999, 64 FR 
58910) and designation of its critical habitat (USFWS 2005, 70 FR 56212, USFWS 2010, 75 FR 
63898) a great deal of new information has been collected on the status of bull trout. The 
Service’s Science Team Report (Whitesel et al 2004), the bull trout core areas templates 
(USFWS 2005a), Conservation Status Assessment (USFWS 2005b), and 5-year Reviews
(USFWS 2008, 2015g) have provided additional information about threats and status. The final 
Recovery Plan lists many other documents and meetings that compiled information about the 
status of bull trout (USFWS 2015). The most recent 5-year status review (USFWS 2015g) 
maintains the listing status as “threatened” based on the information compiled in the final bull 
trout recovery plan (USFWS 2015) and the Recovery Unit Implementation Plans (RUIPs) 
(USFWS 2015a-f)

When first listed, the status of bull trout and its threats were reported by the Service at 
subpopulation scales. In 2002 and 2004, the draft recovery plans (USFWS 2002, 2004, 2004a)
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included detailed information on threats at the recovery unit scale (i.e., similar to subbasin or 
regional watersheds), thus incorporating the metapopulation concept with core areas and local 
populations. In the 5-year Review, the Service established threats categories (i.e., dams, forest 
management, grazing, agricultural practices, transportation networks, mining, development and 
urbanization, fisheries management, small populations, limited habitat, and wildfire) (USFWS 
2008, 2015g).  In the final Recovery Plan, threats are described at RU scale that typically 
incorporates multiple watersheds.  The plan also describes threats for 109 core areas, local 
populations, forage/migration/overwintering areas, and includes research needs areas (USFWS
2015).

3. Emerging Threats

Climate change was not addressed as a known threat when bull trout were originally listed in 
1999. The 2015 Recovery Plan and RUIPs summarize the threat of climate change and 
acknowledge that some extant bull trout core area habitats will likely change (and may be lost) 
over time due to anthropogenic climate change effects.  It was determined that use of best 
available information to identify and ensure future conservation efforts will offer the greatest 
long-term benefit to sustain bull trout and their required cold water habitats (USFWS 2015,
USFWS 2015a-f). 

Mote et al. (2014) summarized climate change effects to include rising air temperature, changes 
in the timing of streamflow related to changing snowmelt, increases in extreme precipitation 
events, lower summer stream flows, and other changes. A warming trend in the mountains of 
western North America is expected to decrease snowpack, hasten spring runoff, reduce summer 
stream flows, and increase summer water temperatures (Poff et al. 2002, Koopman et al. 2009). 
Lower flows as a result of smaller snowpack could reduce habitat, which might adversely affect 
bull trout reproduction and survival. Warmer water temperatures could lead to physiological 
stress and could also benefit non-native fishes that prey on or compete with bull trout. Increases 
in the number and size of forest fires could also result from climate change (Westerling et al. 
2006) and could adversely affect watershed function by resulting in faster runoff, lower base 
flows during the summer and fall, and increased sedimentation rates. 

Lower flows also may result in increased groundwater withdrawal for agricultural purposes and 
resultant reduced water availability in certain stream reaches occupied by bull trout (USFWS
2015c). Although all salmonids are likely to be affected by climate change, bull trout are 
particularly vulnerable given that spawning and rearing are constrained by their location in upper 
watersheds and the requirement for cold water temperatures (Battin et al. 2007, Rieman et al. 
2007). Climate change is expected to reduce the extent of cold water habitat (Isaak et al. 2015), 
and increase competition with other fish species (e.g., lake trout, brown trout, brook trout, and 
northern pike) for resources in remaining suitable habitat. Several authors project that brook 
trout, a fish species that competes for resources with and predates on the bull trout, will continue 
increasing their range in several areas (an upward shift in elevation) due to the effects from 
climate change (Isaak et al. 2010, 2014, Peterson et al. 2013).
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4. Life History and Population Dynamics

Distribution
The historical range of bull trout includes major river basins in the Pacific Northwest at about 41 
to 60 degrees North latitude, from the southern limits in the McCloud River in northern 
California and the Jarbidge River in Nevada to the headwaters of the Yukon River in the 
Northwest Territories, Canada (Cavender 1978; Bond 1992).  To the west, the bull trout’s range 
includes Puget Sound, various coastal rivers of British Columbia, Canada, and southeast Alaska 
(Bond 1992).  Bull trout occur in portions of the Columbia River and tributaries within the basin, 
including its headwaters in Montana and Canada.  Bull trout also occur in the Klamath River 
basin of south-central Oregon.  East of the Continental Divide, bull trout are found in the 
headwaters of the Saskatchewan River in Alberta and Montana, and in the MacKenzie River 
system in Alberta and British Columbia, Canada (Cavender 1978; Brewin and Brewin 1997).

Reproductive Biology
Bull trout typically reach sexual maturity in 4 to 7 years and may live longer than 12 years.  They 
are iteroparous (i.e., they spawn more than once in a lifetime).  Repeat- and alternate-year 
spawning has been reported, although repeat-spawning frequency and post-spawning mortality 
are not well documented (Fraley and Shepard 1989; Leathe and Graham 1982; Pratt 1992; 
Rieman and McIntyre 1996).  The iteroparous reproductive strategy (i.e., fish that spawn 
multiple times, and therefore require safe two-way passage upstream and downstream) of bull
trout has important repercussions for the management of this species.  Bull trout require passage 
both upstream and downstream, not only for repeat spawning but also for foraging.  Most fish 
ladders, however, were designed specifically for anadromous semelparous salmonids (i.e., fishes 
that spawn once and then die, and require only one-way passage upstream).  Therefore, even 
dams or other barriers with fish passage facilities may be a factor in isolating bull trout 
populations if they do not provide a safe downstream passage route.  Additionally, in some core 
areas, bull trout that migrate to marine waters must pass both upstream and downstream through 
areas with net fisheries at river mouths.  This can increase the likelihood of mortality to bull trout 
during these spawning and foraging migrations.

Bull trout typically spawn from August through November during periods of increasing flows 
and decreasing water temperatures.  Preferred spawning habitat consists of low-gradient stream 
reaches with loose, clean gravel (Fraley and Shepard 1989).  Redds are often constructed in 
stream reaches fed by springs or near other sources of cold groundwater (Goetz 1989; Pratt 1992; 
Rieman and McIntyre 1996).  Depending on water temperature, incubation is typically 100 to
145 days (Pratt 1992).  Post hatching, fry remain in the substrate, with time from egg deposition 
to emergence potentially surpassing 220 days.  Fry normally emerge from early April through 
May, depending on water temperatures and increasing stream flows (Pratt 1992; Ratliff and 
Howell 1992).

Early life stages of fish (specifically the developing embryo) require the highest inter-gravel 
dissolved oxygen (IGDO) levels and are the most sensitive life stage to reduced oxygen levels.  
The oxygen demand of embryos depends on temperature and on stage of development, with the 
greatest IGDO required just prior to hatching.  A literature review conducted by the Washington 
Department of Ecology (WDOE 2002) indicates that adverse effects of lower oxygen 
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concentrations on embryo survival are magnified as temperatures increase above optimal (for 
incubation).  Normal oxygen levels seen in rivers used by bull trout during spawning ranged 
from 8 to 12 mg/L (in the gravel), with corresponding instream levels of 10 to 11.5 mg/L 
(Stewart et al. 2007).  In addition, IGDO concentrations, water velocities in the water column, 
and especially the intergravel flow rate, are interrelated variables that affect the survival of 
incubating embryos (ODEQ 1995).  Due to their long incubation period (220+ days), bull trout 
are particularly sensitive to inadequate IGDO levels.  An IGDO level below 8 mg/L is likely to 
result in mortality of eggs, embryos, and fry.

Growth varies depending upon life-history strategy.  Resident adults range from 6 to 12 inches 
total length, and migratory adults commonly reach 24 inches or more (Goetz 1989; Pratt 1985).  
The largest verified bull trout is a 32-pound specimen caught in Lake Pend Oreille, Idaho in 
1949 (Simpson and Wallace 1982).

Population Structure
Bull trout exhibit both resident and migratory life history strategies.  Both resident and migratory 
forms may be found together, and either form may produce offspring exhibiting either resident or 
migratory behavior (Rieman and McIntyre 1993).  Resident bull trout complete their entire life 
cycle in the tributary (or nearby) streams in which they spawn and rear.  The resident form tends 
to be smaller than the migratory form at maturity and also produces fewer eggs (Goetz 1989).  
Migratory bull trout spawn in tributary streams where juvenile fish rear for 1 to 4 years before 
migrating to either a lake (adfluvial form), river (fluvial form) (Fraley and Shepard 1989; Goetz 
1989), or saltwater (anadromous form) to rear as sub-adults and to live as adults (Brenkman and 
Corbett 2005; McPhail and Baxter 1996; WDFW et al. 1997).  

Bull trout are believed to be naturally migratory, which allows them to capitalize on temporally 
abundant food resources and larger downstream habitats.  However, resident forms likely 
develop where barriers (either natural or manmade) occur or where foraging, migrating, or 
overwintering habitats for migratory fish are minimized (Brenkman and Corbett 2005; Goetz et 
al. 2004).  For example, multiple life history forms (e.g., resident and fluvial) and multiple 
migration patterns have been noted in the Grande Ronde River (Baxter 2002).  Parts of this river 
system have retained habitat conditions that allow free movement between spawning and rearing 
areas and the mainstem Snake River.  Such multiple life history strategies help to maintain the 
stability of bull trout populations and allow persistence following environmental changes.  
Benefits to migratory bull trout include greater growth in the more productive waters of larger 
streams, lakes, and marine waters; greater fecundity resulting in increased reproductive potential; 
and dispersing the population across space and time so that spawning streams may be 
recolonized if local populations suffer a catastrophic loss (Frissell 1999; MBTSG 1998; Rieman 
and McIntyre 1993).  In the absence of the migratory bull trout life form, isolated populations 
cannot be replenished when disturbances make local habitats temporarily unsuitable.  Therefore, 
the range of the species is diminished, and the potential for a greater reproductive contribution 
from larger size fish with higher fecundity is lost (Rieman and McIntyre 1993). 

Whitesel et al. (2004) noted that although there are multiple resources that contribute to the 
subject, Spruell et al. (2003) best summarized genetic information on bull trout population 
structure.  Spruell et al. (2003) analyzed 1,847 bull trout from 65 sampling locations, four 
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located in three coastal drainages (Klamath, Queets, and Skagit Rivers), one in the Saskatchewan 
River drainage (Belly River), and 60 scattered throughout the Columbia River Basin.  They 
concluded that there is a consistent pattern among genetic studies of bull trout, regardless of 
whether examining allozymes, mitochondrial DNA, or most recently microsatellite loci.  
Typically, the genetic pattern shows relatively little genetic variation within populations, but 
substantial divergence among populations.  Microsatellite loci analysis supports the existence of 
at least three major genetically differentiated groups (or evolutionary lineages) of bull trout 
(Spruell et al. 2003).  These three groups are characterized below:

1. “Coastal”, including the Deschutes River and all of the Columbia River drainage 
downstream, as well as most coastal streams in Washington, Oregon, and British 
Columbia.  A compelling case also exists that the Klamath Basin represents a unique 
evolutionary lineage within the coastal group.

2. “Snake River”, which also included the John Day, Umatilla, and Walla Walla rivers.  
Despite close proximity of the John Day and Deschutes Rivers, a striking level of 
divergence between bull trout in these two systems was observed.

3. “Upper Columbia River”, which includes the entire basin in Montana and northern 
Idaho.  A tentative assignment was made by Spruell et al. (2003) of the Saskatchewan 
River drainage populations (east of the continental divide), grouping them with the 
upper Columbia River group.

Spruell et al. (2003) noted that within the major assemblages, populations were further 
subdivided, primarily at the level of major river basins.  Taylor et al. (1999) surveyed bull trout 
populations, primarily from Canada, and found a major divergence between inland and coastal 
populations.  Costello et al. (2003) suggested the patterns reflected the existence of two glacial 
refugia, consistent with the conclusions of Spruell et al. (2003) and the biogeographic analysis of 
Haas and McPhail (2001).  Both Taylor et al. (1999) and Spruell et al. (2003) concluded that the 
Deschutes River represented the most upstream limit of the coastal lineage in the Columbia 
River Basin.  More recently, the Service identified additional genetic units within the coastal and 
interior lineages (Ardren et al. 2011).  Based on a recommendation in the 5-year review of the 
species’ status (USFWS 2008), the Service reanalyzed the 27 recovery units identified in the 
2002 draft bull trout recovery plan (USFWS 2002) by utilizing, in part, information from 
previous genetic studies and new information from additional analysis (Ardren et al. 2011).  In 
this examination, the Service applied relevant factors from the joint U.S. Fish and Wildlife 
Service and National Marine Fisheries Service Distinct Population Segment (DPS) policy 
(USFWS 1996) and subsequently identified six draft recovery units that contain assemblages of 
core areas that retain genetic and ecological integrity across the range of bull trout in the 
coterminous United States.  These six draft recovery units were used to inform designation of 
critical habitat for bull trout by providing a context for deciding what habitats are essential for 
recovery (USFWS 2010).  The six draft recovery units identified for bull trout in the coterminous 
United States include: Coastal, Klamath, Mid-Columbia, Columbia Headwaters, Saint Mary, and 
Upper Snake. These six draft recovery units were adopted, described, and identified in the final 
bull trout recovery plan (USFWS 2015) and RUIPs (USFWS 2015a-f).
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Population Dynamics
Although bull trout are widely distributed over a large geographic area, they exhibit a patchy 
distribution, even in pristine habitats (Rieman and McIntyre 1993).  Increased habitat 
fragmentation reduces the amount of available habitat and increases isolation from other 
populations of the same species (Saunders et al. 1991).  Burkey (1989) concluded that when 
species are isolated by fragmented habitats, low rates of population growth are typical in local 
populations and their probability of extinction is directly related to the degree of isolation and 
fragmentation.  Without sufficient immigration, growth in local populations may be low and the 
population may have a higher probability of extinction (Burkey 1989; Burkey 1995).

The metapopulation concepts of conservation biology have been suggested relative to the 
distribution and characteristics of bull trout, although empirical evidence is relatively scant 
(Rieman and McIntyre 1993; Dunham and Rieman 1999; Rieman and Dunham 2000).  A 
metapopulation is an interacting network of local populations with varying frequencies of 
migration and gene flow among them (Meffe and Carroll 1994).  For inland bull trout, 
metapopulation theory is likely most applicable at the watershed scale where habitat consists of 
discrete patches or collections of habitat capable of supporting local populations; local 
populations are for the most part independent and represent discrete reproductive units; and long-
term, low-rate dispersal patterns among component populations influences the persistence of at 
least some of the local populations.  Ideally, multiple local populations distributed throughout a 
watershed provide a mechanism for spreading risk because the simultaneous loss of all local 
populations is unlikely (Rieman and Dunham 2000).  However, habitat alteration, primarily 
through the construction of impoundments, dams, and water diversions has fragmented habitats, 
eliminated migratory corridors, and in many cases isolated bull trout in the headwaters of 
tributaries (Rieman and Clayton 1997; Dunham and Rieman 1999; Spruell et al. 1999; Rieman 
and Dunham 2000).

Human-induced factors as well as natural factors affecting bull trout distribution have likely 
limited the expression of the metapopulation concept for bull trout to patches of habitat within 
the overall distribution of the species (Dunham and Rieman 1999).  However, despite the 
theoretical fit, the relatively recent and brief time period during which bull trout investigations 
have taken place does not provide certainty as to whether a metapopulation dynamic is occurring 
(e.g., a balance between local extirpations and recolonizations) across the range of the bull trout 
or whether the persistence of bull trout in large or closely interconnected habitat patches 
(Dunham and Rieman 1999) is simply reflective of a general deterministic trend towards 
extinction of the species where the larger or interconnected patches are relics of historically 
wider distribution (Rieman and Dunham 2000).  Research does, however, provide genetic 
evidence for the presence of a metapopulation process for bull trout, at least in the Boise River 
Basin of Idaho (Whiteley et al. 2003), while Whitesel et al. (2004) identified that bull trout fit the 
metapopulation theory in several ways.

Habitat Characteristics
The habitat requirements of bull trout are often generally expressed as the four “Cs”: cold, clean, 
complex, and connected habitat.  Cold stream temperatures, clean water quality that is relatively 
free of sediment and contaminants, complex channel characteristics (including abundant large 
wood and undercut banks), and large patches of such habitat that are well connected by 
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unobstructed migratory pathways are all needed to promote conservation of bull trout throughout 
all hierarchical levels. 

Bull trout have more specific habitat requirements than most other salmonids (Rieman and 
McIntyre 1993).  Habitat components that influence bull trout distribution and abundance 
include water temperature, cover, channel form and stability, valley form, spawning and rearing 
substrate, and migratory corridors (Fraley and Shepard 1989; Goetz 1989; Hoelscher and Bjornn 
1989; Howell and Buchanan 1992; Pratt 1992; Rich 1996; Rieman and McIntyre 1993; Rieman 
and McIntyre 1995; Sedell and Everest 1991; Watson and Hillman 1997).  Watson and Hillman 
(1997) concluded that watersheds must have specific physical characteristics to provide the 
habitat requirements necessary for bull trout to successfully spawn and rear and that these 
specific characteristics are not necessarily present throughout all watersheds.  Because bull trout 
exhibit a patchy distribution, even in pristine habitats (Rieman and McIntyre 1993), bull trout 
should not be expected to simultaneously occupy all available habitats.

Migratory corridors link seasonal habitats for all bull trout life histories.  The ability to migrate is 
important to the persistence of bull trout since migrations facilitate gene flow among local 
populations when individuals from different local populations interbreed or stray to non-natal 
streams (Rieman and McIntyre 1993).  Local populations that are extirpated by catastrophic 
events may also become reestablished by bull trout migrants.  However, it is important to note 
that the genetic structuring of bull trout indicates there is limited gene flow among bull trout 
populations, which may encourage local adaptation within individual populations, and that 
reestablishment of extirpated populations may take a long time (Rieman and McIntyre 1993; 
Spruell et al. 1999).  Migration also facilitates access to more abundant or larger prey, leading to 
increases in growth and reproduction.  Additional benefits of migration and its relationship to 
foraging are discussed below under “Diet.”  Cold water temperatures play an important role in 
determining bull trout habitat quality, as these fish are primarily found in colder streams, and
spawning habitats are generally characterized by temperatures that drop below 9 °C in the fall 
(Fraley and Shepard 1989; Pratt 1992; Rieman and McIntyre 1993). 

Thermal requirements for bull trout appear to differ among life stages.  Spawning areas are often 
associated with cold-water springs, groundwater infiltration, and the coldest streams in a given 
watershed (Pratt 1992; Rieman and McIntyre 1993).  Optimum incubation temperatures for bull 
trout eggs range from 2 °C to 6 °C whereas optimum water temperatures for rearing range from 
about 6 °C to 10 °C (Buchanan and Gregory 1997; Goetz 1989).  In Granite Creek, Idaho, 
Bonneau and Scarnecchia (1996) observed that juvenile bull trout selected the coldest water 
available in a plunge pool, 8 °C to 9 °C, within a temperature gradient of 8 °C to 15 °C.  In a 
landscape study relating bull trout distribution to maximum water temperatures, Dunham et al. 
(2003) found that the probability of juvenile bull trout occurrence does not become high (i.e., 
greater than 0.75) until maximum temperatures decline to 11 °C to 12 °C.  Although bull trout 
are found primarily in cold streams, occasionally these fish are found in larger, warmer river 
systems throughout the Columbia River basin (Buchanan and Gregory 1997; Fraley and Shepard 
1989; Rieman and McIntyre 1993; Rieman and McIntyre 1995).  Availability and proximity of 
cold water patches and food productivity can influence bull trout ability to survive in warmer 
rivers (Myrick et al. 2002). 
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All life history stages of bull trout are associated with complex forms of cover, including large 
woody debris, undercut banks, boulders, and pools (Fraley and Shepard 1989; Goetz 1989; 
Hoelscher and Bjornn 1989; Pratt 1992; Rich 1996; Sedell and Everest 1991; Watson and 
Hillman 1997).  Maintaining bull trout habitat requires natural stability of stream channels and 
maintenance of natural flow patterns (Rieman and McIntyre 1993).  Juvenile and adult bull trout 
frequently inhabit side channels, stream margins, and pools with suitable cover (Sexauer and 
James 1997).  These areas are sensitive to activities that directly or indirectly affect stream 
channel stability and alter natural flow patterns.  For example, altered stream flow in the fall may 
disrupt bull trout during the spawning period, and channel instability may decrease survival of 
eggs and young juveniles in the gravel from winter through spring (Fraley and Shepard 1989; 
Pratt 1992; Pratt and Huston 1993).  Pratt (1992) indicated that increases in fine sediment reduce 
egg survival and emergence.

Diet
Bull trout are opportunistic feeders, with food habits primarily a function of size and life-history 
strategy.  Fish growth depends on the quantity and quality of food that is eaten, and as fish grow 
their foraging strategy changes as their food changes, in quantity, size, or other characteristics 
(Quinn 2005).  Resident and juvenile migratory bull trout prey on terrestrial and aquatic insects, 
macrozooplankton, and small fish (Boag 1987; Donald and Alger 1993; Goetz 1989).  Subadult 
and adult migratory bull trout generally feed on various fish species (Donald and Alger 1993; 
Fraley and Shepard 1989; Leathe and Graham 1982).  Bull trout of all sizes other than fry have 
been found to eat fish half their length (Beauchamp and VanTassell 2001).  In near-shore marine 
areas of western Washington, bull trout feed on Pacific herring (Clupea pallasi), Pacific sand 
lance (Ammodytes hexapterus), and surf smelt (Hypomesus pretiosus) (Goetz et al. 2004; WDFW 
et al. 1997).

Bull trout migration and life history strategies are closely related to their feeding and foraging 
strategies, and their environment.  Migration allows bull trout to access optimal foraging areas, 
which facilitates exploitation of a wider variety of prey resources.  For example, in the Skagit 
River system, anadromous bull trout make migrations as long as 121 miles between marine 
foraging areas in Puget Sound and headwater spawning grounds, foraging on salmon eggs and 
juvenile salmon along their migration route (WDFW et al. 1997).  Anadromous bull trout also 
use marine waters as migration corridors to reach seasonal habitats in non-natal watersheds to 
forage and possibly overwinter (Brenkman and Corbett 2005; Goetz et al. 2004).

5. Conservation Status and Needs

Bull Trout Recovery Planning
The 2015 Recovery Plan for the Coterminous United States Population of Bull Trout (USFWS 
2015) documented the primary strategy for recovery of bull trout in the coterminous United 
States.  The Recovery Plan established the following approach: (1) conserve bull trout so that 
they are geographically widespread across representative habitats and demographically stable in 
six recovery units; (2) effectively manage and ameliorate the primary threats in each of six 
recovery units at the core area scale such that bull trout are not likely to become endangered in 
the foreseeable future; (3) build upon the numerous and ongoing conservation actions 
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implemented on behalf of bull trout since their listing in 1999, and improve our understanding of 
how various threat factors potentially affect the species; (4) use that information to work 
cooperatively with our partners to design, fund, prioritize, and implement effective conservation 
actions in those areas that offer the greatest long-term benefit to sustain bull trout and where 
recovery can be achieved; and (5) apply adaptive management principles to implementing the 
bull trout recovery program to account for new information (USFWS 2015). 

Information presented in prior draft Recovery Plans published in 2002 and 2004 (USFWS 2002, 
2004, 2004a) have served to identify recovery actions across the range of the species and to 
provide a framework for implementing numerous recovery actions by our partner agencies, local 
working groups, and others with an interest in bull trout conservation.  The 2015 Recovery Plan 
integrates new information collected since the 1999 listing regarding bull trout life history, 
distribution, demographics, conservation successes, etc., and integrates and updates previous bull 
trout recovery planning efforts across the range of the single distinct population segment (DPS) 
listed under the Act.

The Service  developed a recovery strategy that: (1) focuses on the identification of and effective 
management of known and remaining threat factors to bull trout in each core area; (2) 
acknowledges that some extant bull trout core area habitats will likely change (and may be lost) 
over time; and (3) identifies and focuses recovery actions in those areas where success is likely 
to meet our goal of ensuring the certainty of conservation of genetic diversity, life history 
features, and broad geographical representation of remaining bull trout populations so that the 
protections of the Act are no longer necessary (USFWS 2015).

To implement the recovery strategy, the 2015 Recovery Plan establishes four categories of 
recovery actions for each of the six Recovery Units (USFWS 2015):

1. Protect, restore, and maintain suitable habitat conditions for bull trout. 

2. Minimize demographic threats to bull trout by restoring connectivity or populations 
where appropriate to promote diverse life history strategies and conserve genetic 
diversity. 

3. Prevent and reduce negative effects of nonnative fishes and other nonnative taxa on 
bull trout. 

4. Work with partners to conduct research and monitoring to implement and evaluate 
bull trout recovery activities, consistent with an adaptive management approach using 
feedback from implemented, site-specific recovery tasks, and considering the effects 
of climate change

Bull trout recovery is based on a geographical hierarchical approach.  Bull trout are listed as a 
single DPS within the five-state area of the coterminous United States.  The single DPS is 
subdivided into six biologically-based recovery units: (1) Coastal Recovery Unit; (2) Klamath 
Recovery Unit; (3) Mid-Columbia Recovery Unit; (4) Upper Snake Recovery Unit; (5) Columbia 



Biological Opinion: KNF Rock Creek Mine Project                06E11000-2017-F-0157

23

Headwaters Recovery Unit; and (6) Saint Mary Recovery Unit (Figure 4, USFWS 2015).  A 
viable recovery unit should demonstrate that the three primary principles of biodiversity have 
been met: representation (conserving the genetic makeup of the species); resiliency (ensuring 
that each population is sufficiently large to withstand stochastic events); and redundancy 
(ensuring a sufficient number of populations to withstand catastrophic events) (ibid.).

Each of the six recovery units contains multiple bull trout core areas, 116 total, which are non-
overlapping watershed-based polygons.  Each core area includes one or more local populations. 
Currently there are 109 occupied core areas, which comprise 611 local populations (USFWS 
2015).  There are also six core areas where bull trout historically occurred but are now 
extirpated, and one research needs area where bull trout were known to occur historically, but 
their current presence and use of the area are uncertain.  Core areas are further described as either 
complex or simple core areas (ibid.).  Complex core areas contain multiple bull trout local 
populations, are found in large watersheds, have multiple life history forms (i.e., fluvial, 
adfluvial, resident), and have migratory connectivity between spawning and rearing habitat (SR) 
and foraging, migration, and overwintering habitats (FMO).  Simple core areas are those that 
contain one bull trout local population.  These core areas are relatively small in scope, isolated 
from other core areas by natural barriers, and may contain unique genetic or life history 
adaptations.

A local population is a group of bull trout that spawn within a particular stream or portion of a 
stream system (USFWS 2015).  A local population is considered to be the smallest group of bull 
trout that is known to represent an interacting reproductive unit.  For water bodies where specific 
information is lacking, a local population may be represented by a single headwater tributary or 
complex of headwater tributaries.  Gene flow may occur between local populations (e.g., those 
within a core population), but is assumed to be infrequent compared with that among individuals 
within a local population.

Population Units
The final Recovery Plan (USFWS 2015) designates six bull trout recovery units as described 
above.  These units replace the 5 interim recovery units previously identified (USFWS 1999).  
The Service will address the conservation of these final recovery units in our section 7(a)(2) 
analysis for proposed Federal actions.  The Recovery Plan identified threats and factors affecting 
the bull trout within these units.  A detailed description of recovery implementation for each 
recovery unit is provided in separate Recovery Unit Implementation Plans (USFWS 2015a-f),
which identify conservation actions and recommendations needed for each core area, forage/ 
migration/ overwinter (FMO) areas, historical core areas, and research needs areas.  Each of the 
following recovery units (below) is necessary to maintain the bull trout’s distribution, as well as 
its genetic and phenotypic diversity, all of which are important to ensure the species’ resilience 
to changing environmental conditions.

Coastal Recovery Unit
The Coastal Recovery Unit Implementation Plan describes the threats to bull trout and the site-
specific management actions necessary for recovery of the species within the unit (USFWS 
2015a).  The Coastal Recovery Unit is located within western Oregon and Washington, and is 
divided into three regions: Puget Sound, Olympic Peninsula, and the Lower Columbia River 
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Regions.  This recovery unit contains 20 core areas comprising 84 local populations and a single 
potential local population in the historic Clackamas River core area where bull trout had been 
extirpated and were reintroduced in 2011.  Further, the recovery unit has four historically 
occupied core areas that could be re-established (USFWS 2015, 2015a).  Core areas within Puget 
Sound and the Olympic Peninsula currently support the only anadromous local populations of 
bull trout.  This recovery unit also contains ten shared FMO habitats which are outside core areas 
and allows for the continued natural population dynamics in which the core areas have evolved 
(USFWS 2015a).  There are four core areas within the Coastal Recovery Unit that have been 
identified as current population strongholds: Lower Skagit, Upper Skagit, Quinault River, and 
Lower Deschutes River (USFWS 2015).  These are the most stable and abundant bull trout 
populations in the recovery unit.  The current condition of the bull trout in this recovery unit is 
attributed to the adverse effects of climate change, loss of functioning estuarine and near-shore 
marine habitats, development and related impacts (e.g., flood control, floodplain disconnection, 
bank armoring, channel straightening, loss of instream habitat complexity), agriculture (e.g., 
diking, water control structures, draining of wetlands, channelization, and the removal of riparian 
vegetation, livestock grazing), fish passage (e.g., dams, culverts, instream flows) residential 
development, urbanization, forest management practices (e.g., timber harvest and associated road 
building activities), connectivity impairment, mining, and the introduction of non-native species.  
Conservation measures or recovery actions implemented include relicensing of major 
hydropower facilities that have provided upstream and downstream fish passage or complete 
removal of dams, land acquisition to conserve bull trout habitat, floodplain restoration, culvert 
removal, riparian revegetation, levee setbacks, road removal, and projects to protect and restore 
important near-shore marine habitats.  

Klamath Recovery Unit
The Klamath Recovery Unit Implementation Plan describes the threats to bull trout and the site-
specific management actions necessary for recovery of the species within the unit (USFWS 
2015c).  The Klamath Recovery Unit is located in southern Oregon and northwestern California.  
The Klamath Recovery Unit is the most significantly imperiled recovery unit, having 
experienced considerable extirpation and geographic contraction of local populations and 
declining demographic condition, and natural re-colonization is constrained by dispersal barriers 
and presence of nonnative brook trout (USFWS 2015).  This recovery unit currently contains 
three core areas and eight local populations (USFWS 2015, 2015c).  Nine historic local 
populations of bull trout have become extirpated (USFWS 2015c).  All three core areas have 
been isolated from other bull trout populations for the past 10,000 years (USFWS 2015c).  The 
current condition of the bull trout in this recovery unit is attributed to the adverse effects of 
climate change, habitat degradation and fragmentation, past and present land use practices, 
agricultural water diversions, nonnative species, and past fisheries management practices.  
Conservation measures or recovery actions implemented include removal of nonnative fish (e.g., 
brook trout, brown trout, and hybrids), acquiring water rights for instream flows, replacing 
diversion structures, installing fish screens, constructing bypass channels, installing riparian 
fencing, culver replacement, and habitat restoration.

Mid-Columbia Recovery Unit
The Mid-Columbia Recovery Unit Implementation Plan describes the threats to bull trout and the 
site-specific management actions necessary for recovery of the species within the unit (USFWS
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2015d).  The Mid-Columbia Recovery Unit is located within eastern Washington, eastern 
Oregon, and portions of central Idaho. The Mid-Columbia Recovery Unit is divided into four 
geographic regions: Lower Mid-Columbia, Upper Mid-Columbia, Lower Snake, and Mid-Snake 
Geographic Regions. This recovery unit contains 24 occupied core areas comprising 142 local 
populations, 2 historically occupied core areas, 1 research needs area, and 7 FMO habitats 
(USFWS 2015, 2015d).  The current condition of the bull trout in this recovery unit is attributed 
to the adverse effects of climate change, agricultural practices (e.g. irrigation, water withdrawals, 
livestock grazing), fish passage (e.g. dams, culverts), nonnative species, forest management 
practices, and mining.  Conservation measures or recovery actions implemented include road 
removal, channel restoration, mine reclamation, improved grazing management, removal of fish 
barriers, and instream flow requirements.

Upper Snake Recovery Unit
The Upper Snake Recovery Unit Implementation Plan describes the threats to bull trout and the 
site-specific management actions necessary for recovery of the species within the unit (USFWS
2015f).  The Upper Snake Recovery Unit is located in central Idaho, northern Nevada, and 
eastern Oregon.  The Upper Snake Recovery Unit is divided into seven geographic regions: 
Salmon River, Boise River, Payette River, Little Lost River, Malheur River, Jarbidge River, and 
Weiser River.  This recovery unit contains 22 core areas and 207 local populations (USFWS 
2015), with almost 60 percent being present in the Salmon River Region.  The current condition 
of the bull trout in this recovery unit is attributed to the adverse effects of climate change, dams, 
mining, forest management practices, nonnative species, and agriculture (e.g., water diversions, 
grazing).  Conservation measures or recovery actions implemented include instream habitat 
restoration, instream flow requirements, screening of irrigation diversions, and riparian 
restoration.

Columbia Headwaters Recovery Unit
The Columbia Headwaters Recovery Unit Implementation Plan describes the threats to bull trout 
and the site-specific management actions necessary for recovery of the species within the unit 
(USFWS 2015b).  The Columbia Headwaters Recovery Unit is located in western Montana, 
northern Idaho, and the northeastern corner of Washington.  The Columbia Headwaters 
Recovery Unit is divided into five geographic regions: Upper Clark Fork, Lower Clark Fork, 
Flathead, Kootenai, and Coeur d’Alene Geographic Regions (USFWS 2015b).  This recovery 
unit contains 35 bull trout core areas; 15 of which are complex core areas as they represent larger 
interconnected habitats and 20 simple core areas as they are isolated headwater lakes with single 
local populations.  The 20 simple core areas are each represented by a single local population, 
many of which may have persisted for thousands of years despite small populations and isolated 
existence (USFWS 2015b).  Fish passage improvements within the recovery unit have 
reconnected some previously fragmented habitats (USFWS 2015b), while others remain 
fragmented. Unlike the other recovery units in Washington, Idaho, and Oregon, the Columbia 
Headwaters Recovery Unit does not have any anadromous fish overlap.  Therefore, bull trout 
within the Columbia Headwaters Recovery Unit have not benefitted from the recovery actions 
for salmon (USFWS 2015b).  The current condition of the bull trout in this recovery unit is 
attributed to the adverse effects of climate change, historic mining and legacy contamination by 
heavy metals, expanding populations of nonnative fish predators and competitors, modified 
instream flows, migratory barriers (e.g., dams), habitat fragmentation, forest practices (e.g., 
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logging, roads), agriculture practices (e.g. irrigation, livestock grazing), and residential 
development.  Conservation measures or recovery actions implemented include habitat 
improvement, fish passage, and removal of nonnative species.

Saint Mary Recovery Unit
The Saint Mary Recovery Unit Implementation Plan describes the threats to bull trout and the 
site-specific management actions necessary for recovery of the species within the unit (USFWS
2015e).  The Saint Mary Recovery Unit is located in Montana but is heavily linked to 
downstream resources in southern Alberta, Canada.  Most of the Saskatchewan River watershed, 
which the St. Mary flows into, is located in Canada.  The United States portion includes 
headwater spawning and rearing habitat and the upper reaches of FMO habitat.  This recovery 
unit contains four core areas, and seven local populations (USFWS 2015e) in the U.S. 
Headwaters.  The current condition of the bull trout in this recovery unit is attributed primarily to 
the outdated design and operations of the Saint Mary Diversion operated by the Bureau of
Reclamation (e.g., entrainment, fish passage, instream flows), and, to a lesser extent habitat 
impacts from development and nonnative species.

D. STATUS OF CRITICAL HABITAT

1. Legal Status

The Service published a final critical habitat designation for the coterminous United States 
population of bull trout on October 18, 2010 (75 FR 63898), and the rule became effective on 
November 17, 2010.  A justification document was also developed to support the rule and is 
available on the Service’s website (http://www.fws.gov/pacific/bulltrout).  The scope of the 
designation involved the species’ coterminous range, which includes the Jarbidge River, 
Klamath River, Columbia River, Coastal-Puget Sound, and Saint Mary River population 
segments (also considered as interim recovery units at the time of final designation).  

Designated bull trout critical habitat is of two primary use types:  (1) spawning and rearing (SR), 
and (2) foraging, migration, and overwintering (FMO).  Bull trout critical habitat includes both 
reservoirs/lakes and stream/shoreline miles, and was broken up into 32 Critical Habitat Units 
(CHU) as bull trout critical habitat.  Compared to the 2005 designation, the 2010 revision 
increased the amount of designated bull trout critical habitat by approximately 76 percent for 
miles of stream/shoreline and by approximately 71 percent for acres of lakes and reservoirs..  For 
the Columbia River Basin 16,915.9 miles of stream and 427,044 acres of reservoirs/lakes were 
designated as critical habitat.  The final rule also identified and designated approximately 822.5 
miles of streams/shorelines and 16,701.3 acres of lakes/reservoirs of unoccupied habitat to 
address bull trout conservation needs in specific geographic areas in several areas not occupied at 
the time of listing.  In contrast, no unoccupied habitat was included in the 2005 designation.  
These unoccupied areas were determined by the Service to be essential for restoring functioning 
migratory bull trout populations based on currently available scientific information.  These 
unoccupied areas often include lower main stem river environments that can provide seasonally 
important migration habitat for bull trout.  This type of habitat is essential in areas where bull 
trout habitat and population loss over time necessitates reestablishing bull trout in currently 
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unoccupied habitat areas to achieve recovery.  A break-down of designated bull trout critical 
habitat by state is presented below in Table 1.

The final rule continues to exclude some critical habitat segments based on a careful balancing of 
the benefits of inclusion versus the benefits of exclusion.  Critical habitat does not include: (1) 
waters adjacent to non-Federal lands covered by legally operative incidental take permits for 
habitat conservation plans (HCPs) issued under section 10(a)(1)(B) of the Endangered Species 
Act of 1973, as amended (Act), in which bull trout is a covered species on or before the 
publication of this final rule; (2) waters within or adjacent to Tribal lands subject to certain 
commitments to conserve bull trout or a conservation program that provides aquatic resource 
protection and restoration through collaborative efforts, and where the Tribes indicated that 
inclusion would impair their relationship with the Service; or (3) waters where impacts to 
national security have been identified (75 FR 63898).  Excluded areas are approximately 10 
percent of the stream/shoreline miles and 4 percent of the lakes and reservoir acreage of 
designated critical habitat.  Each excluded area is identified in the relevant CHU text, as 
identified in paragraphs (e)(8) through (e)(41) of the final rule.  It is important to note that the 
exclusion of water bodies from designated critical habitat does not negate or diminish their 
importance for bull trout conservation.  Because exclusions reflect the often complex pattern of 
land ownership, designated critical habitat is often fragmented and interspersed with excluded 
stream segments.

Table 1. Stream/shoreline distance and reservoir/lake area designated as bull trout critical habitat by state.

State Stream/Shoreline

Miles

Stream/Shoreline

Kilometers

Reservoir/

Lake (acres)

Reservoir/

Lake (hectares)
Idaho 8,771.6 14,116.5 170,217.5 68,884.9
Montana 3,056.5 4,918.9 221,470.7 89,626.4
Nevada 71.8 115.6 - -
Oregon 2,835.9 4,563.9 30,255.5 12,244.0
Oregon/Idaho 107.7 173.3 - -
Washington 3,793.3 6,104.8 66,308.1 26,834.0
Washington (marine) 753.8 1,213.2 - -
Washington/Idaho 37.2 59.9 - -
Washington/Oregon 301.3 484.8 - -
Total 19,729.0 31,750.8 488,251.7 197,589.2

2. Conservation Role and Description of Critical Habitat

The conservation role of bull trout critical habitat is to support viable core area populations (75 
FR 63943).  The core areas reflect the metapopulation structure of bull trout and are the closest 
approximation of a biologically functioning unit for the purposes of recovery planning and risk 
analyses.  CHUs generally encompass one or more core areas and may include FMO areas, 
outside of core areas, that are important to the survival and recovery of bull trout.  As previously 
noted, 32 CHUs within the geographical area occupied by the species at the time of listing are 
designated under the final rule.  Twenty-nine of the CHUs contain all of the physical or 
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biological features identified in this final rule and support multiple life-history requirements.  
Three of the mainstem river units in the Columbia and Snake River basins contain most of the 
physical or biological features necessary to support the bull trout’s particular use of that habitat, 
other than those physical and biological features associated with Primary Constituent Elements 
(PCEs) 5 and 6, which relate to breeding habitat (see list below).

The primary function of individual CHUs is to maintain and support core areas, which (1) 
contain bull trout populations with the demographic characteristics needed to ensure their 
persistence and contain the habitat needed to sustain those characteristics (Rieman and McIntyre 
1993); (2) provide for persistence of strong local populations, in part, by providing habitat 
conditions that encourage movement of migratory fish (MBTSG 1998; Rieman and McIntyre 
1993); (3) are large enough to incorporate genetic and phenotypic diversity, but small enough to 
ensure connectivity between populations (MBTSG 1998; Rieman and McIntyre 1993); and (4) 
are distributed throughout the historic range of the species to preserve both genetic and 
phenotypic adaptations (MBTSG 1998; Rieman and Allendorf 2001; Rieman and McIntyre 
1993).

The Olympic Peninsula and Puget Sound CHUs are essential to the conservation of anadromous 
bull trout, which are unique to the Coastal-Puget Sound population segment.  These CHUs 
contain marine near-shore and freshwater habitats, outside of core areas, that are used by bull 
trout from one or more core areas.  These habitats, outside of core areas, contain PCEs that are 
critical to adult and subadult foraging, migrating, and overwintering.

In determining which areas to propose as critical habitat, the Service considered the physical and 
biological features that are essential to the conservation of bull trout and that may require special 
management considerations or protection.  These features are the PCEs laid out in the 
appropriate quantity and spatial arrangement for conservation of the species.  The PCEs for bull 
trout are those habitats components that are essential for the primary biological needs of 
foraging, reproducing, rearing of young, dispersal, genetic exchange, or sheltering (75 FR 
63898).  The PCEs of designated critical habitat are:

1. Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic 
flows) to contribute to water quality and quantity and provide thermal refugia.

2. Migration habitats with minimal physical, biological, or water quality impediments 
between spawning, rearing, overwintering, and freshwater and marine foraging 
habitats, including, but not limited to, permanent, partial, intermittent, or seasonal 
barriers.

3. An abundant food base, including terrestrial organisms of riparian origin, aquatic 
macroinvertebrates, and forage fish.

4. Complex river, stream, lake, reservoir, and marine shoreline aquatic environments 
and processes that establish and maintain these aquatic environments, with features 
such as large wood, side channels, pools, undercut banks and unembedded substrates, 
to provide a variety of depths, gradients, velocities, and structure.
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5. Water temperatures ranging from 2 to 15 C (36 to 59 F), with adequate thermal 
refugia available for temperatures that exceed the upper end of this range.  Specific 
temperatures within this range will depend on bull trout life-history stage and form; 
geography; elevation; diurnal and seasonal variation; shading, such as that provided 
by riparian habitat; streamflow; and local groundwater influence.

6. In spawning and rearing areas, substrate of sufficient amount, size, and composition 
to ensure success of egg and embryo overwinter survival, fry emergence, and young-
of-the- year and juvenile survival.  A minimal amount of fine sediment, generally 
ranging in size from silt to coarse sand, embedded in larger substrates, is 
characteristic of these conditions. The size and amounts of fine sediment suitable to 
bull trout will likely vary from system to system.

7. A natural hydrograph, including peak, high, low, and base flows within historic and 
seasonal ranges or, if flows are controlled, minimal flow departures from a natural 
hydrograph.

8. Sufficient water quality and quantity such that normal reproduction, growth, and 
survival are not inhibited.

9. Sufficiently low levels of occurrence of nonnative predatory (e.g., lake trout, walleye,
northern pike, smallmouth bass); interbreeding (e.g., brook trout); or competing (e.g., 
brown trout) species that, if present, are adequately temporally and spatially isolated 
from bull trout.

3. Current Range-Wide Condition of Critical Habitat

The condition of designated bull trout critical habitat varies across its range from poor to good.  
Although still relatively widely distributed across its historic range, bull trout occur at low 
numbers in many areas, and populations are considered depressed or declining across much of its 
range (67 FR 71240).  This status reflects the condition of bull trout critical habitat.

The primary land and water management activities impacting the physical and biological features 
essential to the conservation of bull trout include timber harvest and road building, agriculture 
and agricultural diversions, livestock grazing, dams, mining, urbanization and residential 
development, and non-native species presence or introduction (75 FR 2282).  There is 
widespread agreement in the scientific literature that many factors related to human activities 
have impacted bull trout and their habitat, and continue to do so.  Among the many factors that 
contribute to degraded PCEs, those which appear to be particularly significant and have resulted 
in a legacy of degraded habitat conditions are as follows:

1. Fragmentation and isolation of local populations due to the proliferation of dams and 
water diversions that have eliminated habitat, altered water flow and temperature 
regimes, and impeded migratory movements (Dunham and Rieman 1999; Rieman 
and McIntyre 1993).
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2. Degradation of spawning and rearing habitat and upper watershed areas, particularly 
alterations in sedimentation rates and water temperature, resulting from forest and 
rangeland practices and intensive development of roads (Fraley and Shepard 1989; 
MBTSG 1998).

3. The introduction and spread of nonnative fish species, particularly brook trout and 
lake trout, as a result of fish stocking and degraded habitat conditions, which compete 
with bull trout for limited resources and, in the case of brook trout, hybridize with 
bull trout (Leary et al. 1993; Rieman et al. 2006).

4. In the Coastal-Puget Sound region where anadromous bull trout occur, degradation of 
mainstem river FMO habitat, and the degradation and loss of marine near-shore 
foraging and migration habitat due to urban and residential development.

5. Degradation of FMO habitat resulting from reduced prey base, roads, agriculture, 
development, and dams.

One objective of the final rule was to identify and protect those habitats that provide resiliency 
for bull trout use in the face of climate change.  Over a period of decades, climate change may 
directly threaten the integrity of the essential physical or biological features described in PCEs 1,
2, 3, 5, 7, 8, and 9.  Protecting bull trout strongholds and cold water refugia from disturbance and 
ensuring connectivity among populations were important considerations in addressing this 
potential impact.  Additionally, climate change may exacerbate habitat degradation impacts both 
physically (e.g., decreased base flows, increased water temperatures) and biologically (e.g., 
increased competition with non-native fishes).

E. ANALYTICAL FRAMEWORK FOR JEOPARDY AND ADVERSE 
MODIFICATION DETERMINATIONS

This biological opinion only considers programmatic direction by the action agency that has 
undergone consultation. Effects to the species and/or designated critical habitat from 
programmatic direction that has not been consulted on are not included in the jeopardy or 
adverse modification determination. In situations where programmatic consultation has been 
completed for one (species or critical habitat) but not the other, this BO provides an independent 
analysis for the species or designated critical habitat that does not rely on effects of the 
programmatic consultation to the other. For example, the adverse modification determination 
would be an independent analysis that does not rely on programmatic direction that has only 
been consulted upon for the species.

1. Jeopardy Determination

In accordance with policy and regulation, the jeopardy analysis in this BO relies on four 
components: (1) the Status of the Species, which evaluates the bull trout’s range-wide condition, 
the factors responsible for that condition, and its survival and recovery needs; (2) the 
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Environmental Baseline, which evaluates the condition of the bull trout in the action area, the 
factors responsible for that condition, and the relationship of the action area to the survival and 
recovery of the bull trout; (3) the Effects of the Action, which determines the direct and indirect 
impacts of the proposed federal action and the effects of any interrelated or interdependent 
activities on the bull trout; and (4) Cumulative Effects, which evaluates the effects on bull trout 
of future non-federal activities reasonably certain to occur in the action area.  In accordance with 
policy and regulation, the jeopardy determination is made by evaluating the effects of the 
proposed federal action in the context of the bull trout’s current status, taken together with 
cumulative effects, to determine if implementation of the proposed action is likely to cause an 
appreciable reduction in the likelihood of both the survival and recovery of the bull trout in the 
wild.

Recovery Units (RU) for the bull trout were defined in the final Recovery Plan for the 
Coterminous United States Population of [the] Bull Trout (USFWS 2015).  Pursuant to Service 
policy, when a proposed federal action impairs or precludes the capacity of a RU from providing 
both the survival and recovery function assigned to it, that action may represent jeopardy to the 
species.  When using this type of analysis, the BO describes how the proposed action affects not 
only the capability of the RU, but the relationship of the RU to both the survival and recovery of 
the listed species as a whole.

The jeopardy analysis for the bull trout in this BO considers the relationship of the action area 
and affected core areas (discussed below under the Status of the Species section) to the RU and 
the relationship of the RU to both the survival and recovery of the bull trout as a whole as the 
context for evaluating the significance of the effects of the proposed federal action, taken 
together with cumulative effects, for purposes of making the jeopardy determination.

Within the above context, the Service also considers how the effects of the proposed federal 
action and any cumulative effects impact bull trout local and core area populations in 
determining the aggregate effect to the RU(s).  Generally, if the effects of a proposed federal 
action, taken together with cumulative effects, are likely to impair the viability of a core area 
population(s) such an effect is likely to impair the survival and recovery function assigned to a 
RU(s) and may represent jeopardy to the species (70 C.F.R. 56258).

2. Adverse Modification Determination

The adverse modification analysis in this BO relies on four components: (1) the Status of Critical 
Habitat, which evaluates the range-wide condition of designated critical habitat for the bull trout 
in terms of primary constituent elements (PCEs); the factors responsible for that condition and 
the intended recovery function of the critical habitat overall; (2) the Environmental Baseline, 
which evaluates the condition of the critical habitat in the action area, the factors responsible for 
that condition, and the recovery role of the critical habitat in the action area; (3) the Effects of the 
Action, which determines the direct and indirect impacts of the proposed Federal action and the 
effects of any interrelated or interdependent activities on the PCEs and how those effects are 
likely to influence the recovery role of affected critical habitat units or subunits; and (4) 
Cumulative Effects, which evaluates the effects of future, non-Federal activities in the action 
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area on the PCEs and how those effects are likely to influence the recovery role of affected 
critical habitat units.

For purposes of the adverse modification determination, the effects of the proposed Federal 
action on bull trout critical habitat are evaluated in the context of the range-wide condition of the 
critical habitat, together with any cumulative effects, to determine if the critical habitat range-
wide would remain functional (or would retain the current ability for the PCEs to be functionally 
established in areas of currently unsuitable but capable habitat) and continue to serve its intended 
recovery role for bull trout.  The analysis in this BO places an emphasis on using the intended 
range-wide recovery function of bull trout critical habitat, especially in terms of maintaining 
and/or restoring habitat conditions that are necessary to support viable core area populations, and 
the role of the action area relative to that intended function as the context for evaluating the 
significance of the effects of the proposed Federal action, taken together with cumulative effects, 
for purposes of making the adverse modification determination.

3. Scales of Analysis

The scale of analysis for a bull trout jeopardy determination from largest to smallest is as 
follows: Recovery Unit, Major Geographic Region, Core Area, Local Population.  The scale of 
analysis for a bull trout critical habitat adverse modification determination from largest to 
smallest is as follows: Range of Bull Trout, Critical Habitat Unit (CHU), Critical Habitat Sub-
Unit (CHSU), Stream Segment/Waterbody.  The specific scales of analysis for jeopardy and 
adverse modification determinations used in this BO are presented in Tables 3 and 4 in Section 
F.3 Species and Critical Habitat Affected.

F. ANALYTICAL FRAMEWORK FOR DETERMINING BASELINE 
CONDITIONS AND EFFECTS OF THE ACTION

The following sections describe; (1) the parameters used to assess baseline conditions and effects 
of the action to bull trout, (2) the action area for the Revised Plan, and (3) the relationship of the 
action area to the hierarchical approach to bull trout recovery described in the Recovery Plan for 
the Coterminous United States Population of Bull Trout (USFWS 2015). 

1. Baseline Conditions and Effect to Species and Habitat Indicators

To assess baseline conditions and effects to bull trout and bull trout critical habitat, the Service 
created “A Framework to Assist in Making Endangered Species Act Determinations of Effect for 
Individual or Grouped Actions at the Bull Trout Subpopulation Watershed Scale” 
(Framework/Matrix; USFWS 1998).  The Framework provides a stand-alone method to 
systematically assess baseline conditions and project-related effects to bull trout using four 
Species Indicators to assess Subpopulation Characteristics and six Habitat Pathways 
incorporating 19 Habitat Indicators.  Habitat Indicators are generally arranged from a finer to 
broader scale within each Habitat Pathway.  For example, under the pathway for Habitat 
Elements, substrate embeddedness is considered at the reach level, large woody debris, pool 
frequency and quality, and large pools are at the grouped reach level, off-channel habitat is for 
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the entire stream length, and refugia is at the complete subpopulation watershed (USFWS 1998).  
Ratings of the species and habitat indicators are then used to derive an “Integration of Species 
and Habitat Conditions” rating.  Individual indicators and the rating integrating habitat and 
subpopulation conditions are intended to help arrive at a determination of the potential effects of 
land management activities on bull trout. 

Although the same indicators are used to assess effects to both bull trout and designated critical 
habitat, the analysis for jeopardy determination and adverse modification are conducted 
independently.  The results of neither analysis affect the outcome of the other.  Additionally, the 
magnitude and context of the indicators are used differently for addressing effects to the species 
and to critical habitat.  For the determination of effects to the species, influences to individual 
indicators and their resulting effects to bull trout are assessed.  To assess the physical and 
biological features ascribing bull trout critical habitat, assemblages of indicators indirectly 
describe the attributes within each PCE of critical habitat.  The combined influence to these 
multiple indicators assesses the effects to critical habitat.  Subsequently, the jeopardy 
determination for bull trout and the adverse modification of designated critical habitat 
determination are an independent analysis. 

Baseline conditions of individual indicators and the integrated value are rated as “functioning 
appropriately” (FA), “functioning at risk” (FAR), and “functioning at unacceptable risk” (FUR).  
Indicators rated FA provide habitats that maintain strong and significant populations, are 
interconnected and promote recovery of a proposed or listed species or its critical habitat to a 
status that will provide self-sustaining and self-regulating populations.  When a habitat indicator 
is FAR, these indicators provide habitats for persistence of the species but in more isolated 
populations and may not promote recovery of a proposed or listed species or its habitat without 
active or passive restoration efforts.  FUR indicates the proposed or listed species continues to be 
absent from historical habitat, or is rare or being maintained at a low population level; although 
the habitat may maintain the species at this low persistence level, active restoration is needed to 
begin recovery of the species.  Indicators and parameters describing indicator ratings can be 
found in Appendix 2 of this BO.

Baseline ratings have generally been determined for each of the four species indicators, 19 
habitat indicators, and the Integration of Species and Habitat Indicators for every 6th field 
Hydrologic Unit Code (HUC) across the range of bull trout in Montana.  Consistent with this 
recommended scale of analysis, watershed baseline conditions and the Conservation Strategy for 
Bull Trout on USFS lands in Western Montana (USFS 2013) are conducted at the 6th field sub-
watershed scale.

The Framework/Matrix can also be used to determine effects of a proposed action on habitat 
indicators.  Project effects are considered to either “maintain,” “restore,” or “degrade” habitat 
indicators relative to existing or baseline conditions.  Effects are characterized as either “major” 
effects that will likely produce a change in one functional level to baseline conditions (e.g., 
change FA to FAR), or “minor” effects that may result in an incremental or cumulative effect but 
will not result in a functional change within the HUC.
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2. Baseline Conditions and Effects to Primary Constituent Elements (PCEs) of 
Critical Habitat

Designated critical habitat for bull trout is comprised of the nine PCEs described above.  PCEs 
encompass the physical and biological features of critical habitat that cannot be measured by a 
single metric.  As indicated in Table 2, assemblages of species and habitat indicators from the 
Framework (USFWS 1998) are used to describe the components of each PCE.  Some indicators 
explain a greater proportion of the physical and biological components of a PCE, but there is not 
a one-to-one relationship between any of the indicators and the PCEs of critical habitat.

Table 2. Relationship between Diagnostic Indicators and critical habitat PCEs

Diagnostic Indicator
PCE's of Bull Trout Critical Habitat

PCE 
1

PCE 
2

PCE 
3

PCE 
4

PCE 
5

PCE 
6

PCE 
7

PCE 
8

PCE 
9

Species Indicators 

Subpopulation Characteristics 
Subpopulation Size N/A N/A N/A N/A N/A N/A N/A N/A N/A

Growth & Survival N/A N/A N/A N/A N/A N/A N/A N/A N/A

Life History Diversity & Isolation N/A N/A N/A N/A N/A N/A N/A N/A N/A

Persistence & Genetic Integrity N/A N/A N/A N/A N/A N/A N/A N/A X

Habitat Indicators 
Water Quality 
Temperature X X X X X
Sediment X X X X X
Chemical Contaminants/Nutrients X X X X

Habitat Access 
Physical Barriers X

Habitat Elements 
Substrate Embeddedness X X X X X
Large Woody Debris X X
Pool Frequency & Quality X X
Large Pools X X
Off Channel Habitat X X X X
Refugia X X X X X X X X X

Channel Condition & Dynamics 
Wetted Width/Depth Ratio X X X X
Streambank Condition X X X X X X X
Floodplain Connectivity X X X X X X X

Flow Hydrology 
Change in Peak/Base Flows X X X X X
Drainage Network Increase X X X X X
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Watershed Conditions 
Road Density & Location X X X X X X
Disturbance History X X X
Riparian Conservation Areas X X X X X X X
Disturbance Regime X X X

The descriptive relationships between specific indicators and components of each PCE can be 
found in Appendix 2 of this BO (also shown in Table 2 above).  The refugia indicator is relevant 
to all PCEs because in order for the refugia indicator to be rated “functioning appropriately,” 
most - if not all - of the PCEs must be adequately represented.  The PCEs are predominately 
based on habitat indicators rather than species indicators.  Only one of the species indicators 
applies to the evaluation of any PCE; persistence and genetic integrity is used with two habitat 
indicators (temperature and refugia) to address PCE 9.

3. Species and Critical Habitat Affected

Relationship of the Action Area to the Hierarchy of Bull Trout and Critical Habitat Analysis 
Units
The bull trout recovery plan considers a hierarchical order of demographic units ranging from 
local populations to the range of bull trout within the coterminous United States.  This stepdown 
organization is important for implementing recovery, tracking consultation under section 7 of the 
Endangered Species Act, identifying and protecting critical habitat, and other aspects of planning 
and coordination.  Core areas represent the closest approximation of a biologically functioning 
unit for bull trout, containing habitat that could supply all elements for the long-term security of 
bull trout and one or more local bull trout populations (USFWS 2015).  Local populations are 
considered the smallest group of fish that are known to represent an interacting reproductive unit.  

The Rock Creek Project will affect bull trout in the Rock Creek and Bull River local populations.  
These local populations are two of 35 local populations within the Lake Pend Oreille Core Area 
(USFWS 2015b).  Table 3 shows the hierarchical units for bull trout in the action area.

Table 3. Hierarchy of units of analysis for bull trout for the Rock Creek Project.

Name Hierarchical Relationship
Coterminous United States Range of the species within the coterminous 

United States (i.e., the listed ESA entity)
Columbia Headwaters Recovery Unit One of 6 recovery units in the coterminous 

United States
Lower Clark Fork Geographic Region One of 5 geographic regions within the 

Columbia Headwaters Recovery Unit
Lake Pend Oreille Core Area One of 2 complex core areas within the 

Lower Clark Fork Geographic Unit
Rock Creek local population One of 35 local populations in the Lake Pend 

Oreille Core Area
Bull River local population One of 35 local populations in the Lake Pend 



Biological Opinion: KNF Rock Creek Mine Project                06E11000-2017-F-0157

36

Oreille Core Area

The Rock Creek Project would affect critical habitat in Rock Creek (including part of the reach 
also known as East Fork Rock Creek), Bull River, East Fork Bull River (including the upper 
reach also known as Placer Creek), and Cabinet Gorge Reservoir within the Lower Clark Fork 
River Basin Critical Habitat Subunit.  Table 4 shows the hierarchical units for bull trout critical 
habitat in the action area.

Table 4. Hierarchy of units of analysis for bull trout critical habitat for the Rock Creek Project.

Name/Units of Scale Hierarchical Relationship
Coterminous United States Range of bull trout - 32 Critical Habitat Units
Clark Fork River Basin Unit 31 One of 32 Units. Stream miles in Clark Fork 

River Basin Unit 31 are 15.8% of the total in 
the coterminous U.S.

Lower Clark Fork River Sub-Unit One of 11 Sub-Units within the Clark Fork 
River Basin Unit. Stream miles in the Lower 
Clark Fork Sub-Unit are 8.5% of the total in 
Unit 31.

Designated Stream Segments and Water 
Bodies: Beatrice Creek, Bull River, Cabinet 
Gorge Reservoir, Clark Fork River, Cooper 
Gulch, Crow Creek, Dry Lake Creek, East 
Fork Bull River, East Fork Crow Creek, 
Fishtrap Creek, Flathead River, Graves 
Creek, Jocko River, McDonald Lake, 
Mission Creek, Mission Reservoir, North 
Fork Jocko River, Noxon Rapids Reservoir, 
Post Creek, Prospect Creek, Rock Creek,
Saint Mary’s Lake, South Fork Bull River, 
South Fork Jocko River, Swamp Creek, 
Thompson River, Vermilion River, West 
Fork Fishtrap Creek, West Fork Thompson 
River.

Four of 29 streams/water bodies within the 
Lower Clark Fork River CHSU. Stream 
miles within the action area for the Rock 
Creek project as a percent of the Lower Clark 
Fork River Sub-Unit: Lower Bull River 
(downstream of East Fork Bull River) = 
3.3%; East Fork Bull River = 2.7%; Rock 
Creek = 2.9%.

G. ENVIRONMENTAL BASELINE 
This section assesses the effects of past and ongoing human and natural factors that have led to 
the current status of the species, its habitat and ecosystem in the action area.  Environmental 
baseline is defined as “…the past and present impacts of all Federal, State, or private actions and 
other human activities in an action area, the anticipated impacts of all proposed Federal projects 
in an action area that have already undergone formal or early Section 7 consultation, and the 
impact of State or private actions that are contemporaneous with the consultation in process.” (50 
CFR 402.02)
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1. Status of Bull Trout in the Action Area

The status of bull trout in the action area is described below by core area. Information on status 
is derived from the BA (USFS 2017), the Conservation Strategy for Bull Trout on USFS Lands 
in Western Montana (USFS 2013), and the bull trout core area assessments and 5-year reviews
(USFWS 2005a, 2005b, 2015b, 2015g).

The action area encompasses local bull trout populations in the Lake Pend Oreille (LPO) Core 
Area in the Columbia Headwaters Recovery Unit. The LPO Core Area has 35 local bull trout 
populations. Two local bull trout populations in the LPO Core Area are in the action area: Rock 
Creek and Bull River. Details pertinent to the baseline conditions of the LPO Core Area and 
affected local populations follow. In addition, baseline conditions are described for Copper 
Gulch in the Bull River drainage where bull trout have been reported to occur.  A description of 
Cabinet Gorge Reservoir, which is designated critical habitat and where bull trout are known to 
occur, is also provided. 

Baseline descriptions included analyses of 4 population and 19 habitat indicators which are 
based on consistent categories, metrics, and terminology described in the USFWS’s A 
Framework to Assist in Making Endangered Species Act Determinations of Effect for Individual 
or Grouped Actions at the Bull Trout Subpopulation Watershed Scale (USFWS 1998). The 
USFWS (1998) matrix indicators only apply to local bull trout populations (individual streams), 
not to larger scale (i.e. core area) population status. A summary of the assessment of matrix 
indicators describing the baseline conditions for the streams in the action area where bull trout
occur is presented in Tables 1 through 6 of the supplemental BA (USFS 2017).  A baseline 
assessment was not conducted for Cabinet Gorge Reservoir because the matrix indicators are 
generally not applicable to lakes and reservoirs and the localized effects of the Rock Creek 
project near the mouth of Rock Creek would not have the potential to change baseline conditions 
of the reservoir.

Lake Pend Oreille Core Area
The LPO Core Area is one of two complex core areas in the Lower Clark Fork Geographic 
Region.  In the Columbia Headwaters Recovery Unit Implementation Plan the LPO Core Area is 
described in three parts (USFWS 2015b).  This was done to clarify jurisdictional issues since the 
LPO Core Area crosses multiple states (Montana, Idaho, Washington), as well as Service 
Regions (R1 and R6) and USFS Regions (R1 and R6).  Below we discuss the three parts of the 
LPO Core Area separately for the sake of clarity.  However, when analyzing the effects of the 
action we consider those effects on the LPO Core Area as a whole.  

Part A of the LPO Core Area (LPO-A) includes the mainstem Clark Fork River upstream of 
Cabinet Gorge Dam to the confluence of the Flathead River as well as the portions of the lower 
Flathead River (e.g., Jocko River) on the Flathead Indian Reservation.  LPO-A includes the Rock 
Creek Project action area. Rock Creek is one of 15 local populations in LPO-A and includes 
East Fork Rock Creek and West Fork Rock Creek which are tributaries to Rock Creek. Some 
maps show East Fork Rock Creek as a continuation of mainstem Rock Creek.  Bull River is also 
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one of the 15 local populations in LPO-A, and includes the East Fork Bull River and Copper 
Gulch. Some maps show upper East Fork Bull River as Placer Creek. Rock Creek and the Bull 
River discharge to Cabinet Gorge Reservoir.

Part B of the LPO Core Area (LPO-B), is the Lake Pend Oreille basin proper and its 
unobstructed tributaries, extending between Albeni Falls Dam downstream from the outlet of 
Lake Pend Oreille and Cabinet Gorge Dam just upstream of the lake, almost entirely in Idaho. 

Part C of the LPO Core Area (LPO-C), is the lower basin (i.e., lower Pend Oreille River), 
downstream of Albeni Falls Dam to Boundary Dam (1 mile upstream from the Canadian border) 
and bisected by Box Canyon Dam, including portions of Idaho, eastern Washington, and the 
Kalispel Reservation. There are nine streams in LPO-C that are listed as currently unoccupied, 
potential local populations (USFWS 2010b).

Bull trout redd count data were compiled for this BO to assess the relative contributions of the 
action area streams to the bull trout population of the LPO Core Area as a whole. Redd counts 
provide an index of adult abundance of the population (McCubbins et al. 2016).  Fifteen of the 
35 local populations in the LPO Core Area and 5,269 miles of mapped streams are in LPO-A, 
where the action area is located.  Based on comparison of the combined total of the average 
number of redds for the same time period (2000-2015) for LPO-A (data provided by MFWP on 
June 22, 2017) and for LPO-B (Bouwens and Jakubowski 2016) and compared to the same for 
Rock Creek and East Fork Bull River, these two streams on average account for 0.3 and 1.5 
percent of spawning, respectively, in the LPO Core Area by larger bull trout.

The adult bull trout population for the LPO-A streams where redd surveys are conducted is 
considered to be “at least” stable (USFS 2009). Comprehensive redd counts have been 
conducted in full or partial index reaches of the mainstem, East Fork and South Fork Bull River, 
Rock Creek, Swamp Creek, Vermilion River, Graves Creek, Prospect Creek, Fishtrap Creek, 
West Fork Fishtrap Creek, Beatrice Creek, and West Fork Thompson River. Collectively, these 
redd counts have been estimated to include greater than 80% of the total bull trout spawning that 
occurs in LPO-A. 

Historic bull trout densities and distribution in LPO-A were likely much higher than they are 
today. Impacts to bull trout populations in LPO-A began in the early part of the 20th century, 
and have continued through the present time. These impacts can be largely attributed to dams on 
the Clark Fork River that presented bull trout with migratory barriers between Lake Pend Oreille 
and spawning/rearing habitat.  As a result, the Columbia Headwater RUIP considers connectivity 
impairment from the dams as one of the primary threats to the LPO Core Area. Some of the past 
impacts have been reduced or eliminated, and therefore some stressors on the population no 
longer play as large of a role as they did historically.  At least two large streams (Pilgrim Creek 
and Elk Creek) that once likely supported strong adfluvial populations now contain few, if any 
bull trout. Remaining adfluvial populations, however, are geographically distributed throughout 
LPO-A.

In addition to dams, numerous smaller scale impacts to bull trout gradually occurred throughout 
LPO-A in the early part of the 20th century (USFS 2013a). These included grazing and 
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agricultural development along many of the important low gradient spawning streams, road and 
energy corridor development in riparian areas, and logging and road development in tributary 
streams. These activities had impacts to bull trout and their habitats, however, the impacts were 
likely not of the same magnitude as construction of Thompson Falls Dam in 1913.

Over the next several decades, changes in fish species composition occurred within LPO-A
brought about by stocking programs and some illegal introductions. Brown trout, brook trout, 
northern pike, walleye, smallmouth and largemouth bass, and other non-native species became 
established in the reservoirs and tributaries, creating predation, competition, and hybridization 
pressures that impacted bull trout populations.

The following provides more specific information regarding bull trout in LPO-A. Italicized text 
is from Moran (2012) and refers to the Avista Montana Project Area, defined as the Cabinet 
Gorge Reservoir and tributaries, Noxon Reservoir and tributaries, and the Thompson River 
drainage upstream of Thompson Falls Dam.  Areas of genetically identified origin bull trout in 
relation to dams in LPO-A are: Region 1 - Below Cabinet Gorge Dam; Region 2 - Between 
Cabinet Gorge and Noxon Rapids dams; Region 3 - Between Noxon Rapids and Thompson Falls 
dams; Region 4 - Above Thompson Falls Dam.  These quotes provide additional context for the 
role of Bull River and Rock Creek in contributing to the LPO-A bull trout population.

Recapture analysis, a bull trout life history and age and growth thesis, remote sensing data, redd 
surveys, and genetic findings illustrate the bull trout of the Montana Project Area exhibit 
variability in terms of life history and movement patterns. Examples include: juveniles captured 
in one tributary that genetically assigned to tributaries of upstream regions, juveniles captured in 
the lower reaches of tributaries that do not support a bull trout population, adult bull trout 
transported and/or genetically assigned to one region having entered and spawned in tributaries 
of downstream regions, resident-sized bull trout observed on redds, and one fish genetically 
determined to have contributed to recruitment in the East Fork Bull River prior to being 
recaptured below Cabinet Gorge Dam (i.e. matured in Cabinet Gorge Reservoir, spawned at 
least once, and passed downstream as an adult). Some of these movement patterns are most 
likely attributable to the fragmented habitat of the LCFR [Lower Clark Fork River].

Trends in bull trout redd numbers in the Montana Project Area have exhibited year-to-year 
variability for tributary and for Region, with the lowest and the three highest annual totals 
occurring from 2006 – 2011. The higher 2001 – 2003 totals for Region 2 were in response to the 
experimental transport of an average of 33 adult bull trout to this Region during this time. The 
2011 total of 118 for Region 3 tributaries was much higher due to the record numbers of redds 
observed in five bull trout tributaries of this Region. 

Trends in juvenile bull trout captured electrofishing in Montana Project Area tributary 
monitoring sections and trapping catch per unit effort indicated that juvenile numbers in Cabinet 
Gorge reach tributaries have been variable, decreased markedly in the upper Bull River, and 
may have recently increased in the East Fork Bull River and Rock Creek. Similar data from 
Noxon Reservoir and Thompson River tributaries have also been variable and, with the possible 
exception of Vermilion River, have not exhibited recent increases. 
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Nineteen of the 35 local populations in the LPO Core Area occur in LPO-B, where 87.7% of bull
trout spawning occurs on average despite having a minority (15%) of the total mapped streams in 
the core area.  The bull trout population in LPO-B is relatively robust (approximately 12,000 
fish; see, e.g., Vidergar 2000, McCubbins 2013) despite loss of connectivity to large areas of 
upstream and downstream spawning and rearing habitat (USFWS 2015b).  Changes in 
population attributes of the bull trout population in Lake Pend Oreille between 1998 and 2008 

population. Bull trout size and age 
structure, mortality, growth, maturity, and abundance in Lake Pend Oreille are consistent with 
that of a population that is rebuilding and may be able to support limited angler harvest 
(McCubbins et al. 2016).  The Idaho Department of Fish and Game (IDFG) samples bull trout 
incidentally during lake trout suppression efforts in Lake Pend Oreille.  Genetic samples are 
collected from every fish and they are assigned to a region of origin.  Region 1 represents all 
tributaries with an unobstructed connection to Lake Pend Oreille (LPO-B), while Region 2-4 are 
all upstream of Cabinet Gorge Dam (LPO-A).  From the fall of 2005 through the spring of 2015, 
IDFG estimated 96% of bull trout sampled in Lake Pend Oreille came from Region 1 tributaries 
(LPO-B) (n = 2,987) (email from A. Dux, IDFG to E. Kline, 6/29/17).

Downstream of Lake Pend Oreille in LPO-C, in the Pend Oreille River drainage of northeast 
Washington, bull trout were largely eliminated through a combination of fragmentation and 
habitat impacts (Geist et al. 2004, Scholz et al. 2005). One of the 35 local populations in the 
LPO Core Area occurs in LPO-C.  Restoration actions are underway in most tributaries. 
Historically, prior to Albeni Falls Dam construction, as many as eight local populations of bull 
trout existed downstream of the site (USFWS 2002, USFWS 2010a). However, it is likely that 
all of these local populations are now extirpated (USFWS 2008). Reintroduction of self-
sustaining populations is a primary goal of area stakeholders and partners. Once two-way 
passage is available downstream of Box Canyon and Albeni Falls Dams, recolonization is more 
likely. However, Dunham et al. (2014) anticipated that even then some level of translocation and 
reintroduction will be necessary to establish populations at sustainable levels.

Fragmentation
Each year adult bull trout return to the base of Cabinet Gorge Dam when most migratory bull 
trout begin their spawning migration. Neraas and Spruell (2001) used genetic analysis to 
compare bull trout collected at the base of Cabinet Gorge Dam to fish sampled from both above 
and further downstream from the dam. The data indicated that bull trout in Cabinet Gorge below 
the dam are most likely individuals that hatched in above-dam tributaries, reared in Lake Pend 
Oreille, and could not return to their natal tributaries to spawn. Subsequent research has shown 
that 75-80% of the bull trout captured near and downstream of Cabinet Gorge Dam are 
genetically assigned to upstream populations in Montana. Between 2001 and 2010, bull trout 
that were transported from below Cabinet Gorge Dam to Cabinet Gorge Reservoir or its 
tributaries constituted 27-73% of all adult bull trout captured in the East Fork Bull River (Bernall 
and Duffy 2012). Based on a genetic parentage study, an average of 17% of juvenile bull trout 
sampled during 2008-2010 from East Fork Bull River originated from a transported parent 
(Moran 2012).  
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The following provides additional detail to summary statements provided above regarding 
fragmentation of the LPO Core Area. Major portions of the LPO Core Area are fragmented (for 
purposes of migration) due to dams (USFWS 2015b).  

The movement of adult bull trout upstream from Lake Pend Oreille to at least 9 local populations 
in Montana (97.2 percent of the watershed) was blocked by Thompson Falls Dam in 1913. 
Construction of Cabinet Gorge Dam in 1952 blocked access to an additional 6 local populations 
in Montana tributaries. Since 2001, connectivity and successful spawning (DeHaan and Bernall 
2013) has been partially achieved by a capture and transport program instituted by Avista, 
moving an average of 36 adult bull trout (range 19-63) upstream to natal spawning tributaries 
from which they either originated or were genetically assigned. Additionally, Avista traps and 
transports downstream-migrating juvenile bull trout to Lake Pend Oreille.  Recent advances in 
juvenile trapping methodology and efficiency are beginning to lead to increased adult return to 
LPO Core Area spawning tributaries above Cabinet Gorge and Noxon Dams (E. Oldenberg, 
Avista, pers. comm. 2017).  Further, it is anticipated that bull trout transport will increase with 
construction of a fish passage facility at Cabinet Gorge Dam. Steps toward construction of this 
facility have been approved and a fishway is currently nearing final-design, with construction 
anticipated to begin in 2018 (Avista 2017) (pending section 7 consultation and other permitting); 
however, a fish passage facility at Cabinet Gorge Dam is not part of the current environmental 
baseline. Connectivity impairment caused by mainstem dams is one of many factors potentially 
affecting bull trout populations. Widespread natural/glacial intermittency also isolates SR habitat 
in LPO-A streams and influences bull trout life history (USFWS 2015b). 

A fully functional full-height fish ladder was completed at Thompson Falls Dam in 2010 and 
commenced operation in 2011.  It is currently passing about 5,000 total fish per year upstream 
(Northwestern Energy 2015). However, because the numbers of bull trout in the system are low, 
only one or two bull trout use the ladder to move upstream annually.

Non-Native Fish
The reservoirs in the LPO Core Area contain suboptimal cold water habitat that support abundant 
populations of coolwater and warmwater introduced fish (USFWS 2015b). The strong bull trout 
population in LPO-B is largely due to the high quality of the FMO habitat in Lake Pend Oreille 
and presence of a quality forage fish community, supported by nonnative kokanee. However, 
bull trout numbers in Lake Pend Oreille were likely higher prior to the construction of the dams 
and the establishment of nonnative species that compete with, or prey on, bull trout. Several of 
the nonnative fish species that occupy the disconnected portions of the formerly contiguous LPO 
Core Area upstream of Cabinet Gorge Dam (LPO-A) and downstream of Albeni Falls Dam 
(LPO-C) compete with and prey upon bull trout. Brook × bull trout hybrids and redd 
superimposition by brown trout has also been documented, though not widespread, in the LPO-A
portion of the core area. Northern pike are also abundant in Thompson, Noxon, and Cabinet 
Gorge Reservoirs (Bernall and Moran 2005) (LPO-A) and downstream in LPO-C (Bean 2014). 
Expanding walleye populations in Noxon Reservoir and Lake Pend Oreille proper have also been 
documented and are under study for the potential threat they may pose.
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Climate Change
The Climate Shield model by Isaak et al. (2015) was used to evaluate the threat from climate 
change in the watersheds occupied by bull trout in the Columbia Headwaters Recovery Unit
(USFWS 2015b). The model predicts peak summer temperature in watersheds throughout the 
range of bull trout. The model couples nearly 30,000 crowd-sourced summer water temperature 
measurements from a diverse array of agencies and institutions across over 10,000 unique stream 
locations to mathematically assess stream temperatures and forecast future scenarios. By 
analyzing these data sets, high-resolution networks of cold water refugia can be predicted and 
evaluated.  The Climate Shield model is useful for bull trout recovery planning at a landscape 
scale. Because it is based on large data sets, the model allows assessment within watersheds at 
areas where cold water patches of habitat may persist and allows identification of areas that will 
likely support bull trout spawning and rearing in the future. Conversely, it can also identify 
watersheds where they are likely to disappear, and where unoccupied patches or patches with 
unknown bull trout occupancy deserve further assessment and evaluation as potential refugia in 
the future.

The most useful current application of the Climate Shield model is to examine the presence and
potential persistence of cold water patches. Juvenile bull trout are rarely found in streams where 
mean summer water temperatures exceed 12 degrees C (54 degrees F) (Isaak et al. 2010, 
Dunham et al. 2014). The model uses a mean August water temperature of 11 degrees C (52 
degrees F) to delimit the downstream extent of cold water habitat for modeling purposes (Isaak 
et al. 2015). Spatially contiguous 1-km (0.6-mile) reaches of streams that are wider than 1 meter 
(3.3 feet) and have less than 15 percent slope were considered suitable cold water patches for 
potential bull trout occupancy under the model (Isaak et al. 2015). 

The Climate Shield model results indicated the ratio of currently occupied habitat (based on 
2010) in the LPO Core Area compared to habitat potentially suitable for occupancy during 2040 
and 2080 to be 0.74 and 0.24, respectively. The model indicated that the overlap between current 
bull trout spawning and rearing habitat occupancy (based on 2010) to the habitat modeled as 
potentially suitable for future spawning and rearing occupancy during 2040 and 2080 to be 
14.5% and 16.5%, respectively (USFWS 2015b). While these metrics are useful in comparing 
projected changes over time, caution should be used when applying them at the core area level 
because each core area has dynamics and attributes that make it unique.  In the LPO Core Area, 
the low percentage of occupied spawning and rearing habitat estimated by the model may be due, 
in part, to an over-estimation of “occupiable” habitat in lower stream reaches due to temperature, 
but also for upper stream reaches due to barriers and stream intermittency.  Despite this 
uncertainty, the Climate Shield model does reveal that the LPO Core Area is vulnerable to 
reduced snowpack and increased rain-on-snow events.  This shift would likely affect bull trout 
spawning and rearing habitat and migratory FMO habitat through reduced stream flow and 
warmer water (USFWS 2015b).

Status of Local Populations within the Action Area
The following descriptions of local populations in the action area are preceded by a summary of 
the baseline condition based on the following definitions (USFWS 1998, USFWS 2010b):
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• Functioning Appropriately (FA) – An indicator promotes a strong and 
significant population that is interconnected and promotes recovery of a 
proposed or listed species or its critical habitat to a status that will provide 
self-sustaining and self-regulating populations. 

• Functioning at Risk (FAR) – An indicator provides for persistence of the 
species but in more isolated populations and may not promote recovery of a 
proposed or listed species or its habitat without active or passive restoration 
efforts.

• Functioning at Unacceptable Risk (FUR) – An indicator contributes to the 
absence of the species from historical habitat, or is rare or being maintained at 
a low population level; although the habitat may maintain the species at this 
low persistence level, active restoration is needed to begin recovery of the 
species.

Rock Creek Local Population

Rock Creek Mainstem

For the habitat indicators that are considered to be key by the USFS, Rock Creek is FA for 
temperature, pools, and sediment, is FAR for barriers due to the U.S. Hwy 2 culvert (and NFS 
road #150 culvert on West Fork Rock Creek), and the bull trout population is stable (USFS 
2013).  In their 2017 BA, the KNF has determined that the overall (integrated rating) baseline 
condition for Rock Creek is FAR for Matrix of Pathways and Indicators (MPI) and PCE 
indicators (Table 1 in USFS 2017).  The KNF included updated information (further described 
below) to assess the habitat indicators.

The following italicized text was taken from USFS (2000). 

Rock Creek is a 4th order drainage that has its headwaters in the southwestern end of the 
Cabinet Mountains. This watershed drains approximately 21,162 acres. The mainstem Rock 
Creek consists of C and D Rosgen channel types through much of its lower reaches (Rosgen 
1996). The lower section is typified by low gradient, approximately 2 percent, through much of 
its length. The watershed contains several areas of sensitive landtypes that are presently a 
chronic sediment source, particularly in the West Fork Rock and Engle Creeks. This has resulted 
in a large volume of bedload and reduced transport efficiency. The trophic condition of the 
watershed is characterized by low overall primary and secondary productivity. 

The mainstem Rock Creek contains a relatively small amount of LWD relative to other 
watersheds in the Lower Clark Fork River drainage (WWP 1996). The potential for future 
recruitment of LWD is greatly reduced due to past riparian harvest and the location of existing 
roads. Little of the large woody material that enters the active channel is retained. Historic 
information indicates there was never a strong migratory component in the Rock Creek 
subpopulation (Pratt and Huston 1993). 
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The USFS (2000) baseline describes the subpopulation for the entire Rock Creek drainage as 
functioning at risk, due primarily to the absence of a migratory component.  This has been 
updated based on the following more recent information.  The presence of downstream migrating 
juvenile bull trout, migratory-sized adult bull trout, the ongoing Avista upstream fish passage 
transport program, and genetic information from bull trout captured downstream of the Cabinet 
Gorge Dam provide evidence that migratory bull trout are present and functioning in the Rock 
Creek drainage (Bernall and Duffy 2016, Moran and Storaasli 2016).  Rock Creek was among 
those listed in DeHaan et al. (2016) where fish assigned to the tributary they were collected from 
(were found in the stream where they most likely originated), suggesting these individuals were 
returning to spawn in their natal tributaries.  In 2015, a total of 54 adult bull trout were captured 
downstream of Cabinet Gorge Dam in the Clark Fork River in Idaho.  Based on genetic 
assignments or previous capture information, 39 of these fish were transported and released 
upstream in Montana.  Of these fish, one had been captured in Rock Creek in 2012 (Bernall and 
Duffy 2016).

The reported lower Rock Creek salmonid assemblage includes westslope cutthroat trout 
(Oncorhynchus clarki lewisi), bull trout, brook trout, and rainbow trout (O. mykiss).  The latter 
species was reported by Hightower and Vashro (1987).  A westslope cutthroat x rainbow trout 
hybrid was reported in upper Rock Creek in 2010 (Horn and Tholl 2011).  During a 2015 survey 
of lower Rock Creek, the most to least abundant species in order were brook trout, westslope 
cutthroat trout, and bull trout.  No rainbow trout were captured during 2015.  Four bull x brook 
trout hybrids were collected and confirmed from Rock Creek during 2014 and 2015 (Moran and 
Storaasli 2016, DeHaan et al. 2016).

A juvenile bull trout trapping and downstream transport program was initiated by Avista in 2000. 
Thirty-five juvenile bull trout were captured in Rock Creek in 2014.  These fish were transported 
downstream to the mouth of Johnson Creek in Lake Pend Oreille or to the lower Clark Fork 
River near the Cabinet Gorge Fish Hatchery (Avista 2015). 

Moran and Storaasli (2016) provided the following highlights and summary pertaining to lower 
Rock Creek:

Bull trout spawning

• Bull trout spawning by migratory adults in lower Rock Creek has been 
limited, and in a few instances appeared to be associated with the straying of 
upstream-transported adult bull trout.

• Five bull trout redds were found during nine surveys conducted from 2004 
through 2015 in lower Rock Creek.

• Due to the limited sampling of lower Rock Creek and the difficulty in 
attributing juveniles captured to spawning location, it is unknown to what 
extent this limited spawning contributed to juvenile bull trout abundance.
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• The impact of hybridization with brook trout in lower Rock Creek was evident 
in the capture of three confirmed brook trout x bull trout hybrids in 2014 and 
one in 2015.

Migratory bull trout in Lower Rock Creek

• The capture of 36 adult bull trout from 2001 through 2015 below Cabinet 
Gorge Dam that were genetically assigned to Rock Creek demonstrates the 
existence of an endemic migratory life history component.

Summary

• The principal area of the watershed important to bull trout and westslope 
cutthroat trout is the approximately 4.8 river kilometers (RK) (3 river mile 
[RM]) of upper Rock Creek (i.e., East Fork Rock Creek and upper mainstem 
Rock Creek) with perennial streamflow located between the mouth of the 
West Fork and the cascade at approximately RK 13.4 (RM 8.4).

• The resident life history form predominates for bull trout and westslope 
cutthroat trout of the Rock Creek watershed, however, the migratory form of 
both species also occurs and has been assisted by Avista’s fish passage 
mitigation programs.

• Naturally occurring seasonal intermittency during base streamflow limits the 
amount of available habitat, strands fish, and can restrict access to and from 
headwater areas by migratory bull trout.

• In the 15 years of conducting redd surveys, and noted intermittency in 1985, 
1986, and 1993, only the abnormally higher base streamflow of 2004 was 
known to enable connectivity throughout the mainstem during the bull trout 
migration and spawning period.

• Non-native brook trout dominate the trout assemblage of Engle Creek and, to 
a lesser degree, lower Rock Creek. Recent confirmation of brook trout x bull 
trout hybridization in lower Rock Creek illustrates the loss of reproductive 
success for bull trout that spawn in this area.

East Fork Rock Creek
Rock Creek (including East Fork Rock Creek) is FA for temperature, pools, and sediment, is 
FAR for barriers due to the U.S. Hwy 2 culvert (and NFS road #150 culvert on West Fork Rock 
Creek), and the bull trout population is stable (USFS 2013).  The KNF has determined that the 
overall (integrated rating) baseline condition for East Fork Rock Creek is FAR for MPI 
indicators and FA for PCE indicators (Table 2 in USFS 2017).  These determinations were made 
with the qualification that insufficient information was available for streambank stability. 
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Perennial streamflow, mature riparian vegetation, and increased gradient, substrate size and 
habitat complexity compared to the mainstem typify the approximately 3 mi (4.8 km) of East 
Fork Rock Creek located between West Fork Rock Creek and a waterfall in the upper reaches 
that functions as a natural barrier to upstream fish migration.  The salmonid assemblage in East 
Fork Rock Creek is composed of bull trout and westslope cutthroat trout.  There is a threat of 
brook trout hybridization, however, poor connectivity to lower Rock Creek has nearly isolated 
this population.  Naturally occurring seasonal intermittency during base streamflow limits the 
amount of available habitat, strands fish, and can restrict access to and from headwater areas by 
migratory bull trout.  This intermittency aids the native salmonids in East Fork Rock Creek by 
limiting the establishment of non-native salmonids.  Fifteen years of monitoring data have shown 
variable but stable numbers of westslope cutthroat trout and bull trout in East Fork Rock Creek, 
with no established population of non-native species (Moran and Storaasli 2016).  Avista’s 
genetic testing of westslope cutthroat trout and bull trout has confirmed that populations of both 
species in East Fork Rock Creek below the natural barrier are largely genetically pure (Avista 
2011).  The only hybridized fish captured to date was a rainbow x westslope cutthroat trout 
hybrid that was confirmed during 2010 (DeHaan et al. 2011).

Horn and Tholl (2008) compared biomass and density estimates from 1999 to 2007 for two fish 
monitoring sites on East Fork Rock Creek 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 (400 to 500 g/100 m2) and somewhat less stable 
higher in the watershed (400 to 600 g/100 m2), 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 higher in the stream. 

The following was modified from Horn and Tholl (2011) and refers to resident bull trout.  East 
Fork Rock Creek represents a functioning stream in good physical condition with a native fish 
assemblage.  A seasonally dewatered reach has kept brook trout from colonizing to date.  Fish 
populations appear generally stable.  This suggests that physical and chemical conditions are 
stable enough to allow fish populations to regulate themselves through biological mechanisms.  
If physical factors were annually driving fish populations down, then a trend of substantially 
varying population estimates would be expected as these influences varied in intensity.  This has 
not been observed in East Fork Rock Creek over the sample period, especially for bull trout 
which are generally more sensitive to physical stream changes.  It may be that recruitment is 
high enough that stochastic factors play a minor role in population regulation, and biological 
factors and habitat availability steer fish numbers to the consistent level observed.  The 
consistently observed fish population and biomass estimates may represent a measure of carrying 
capacity in this stream. In short, East Fork Rock Creek harbors an intact and stable native fish 
community.  
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West Fork Rock Creek
The KNF has determined that the overall (integrated rating) baseline condition for West Fork 
Rock Creek is FUR for MPI indicators (Table 3 in USFS 2017).  This determination was made 
with the qualification that insufficient information was available for streambank stability. 

West Fork Rock Creek flows approximately 4 mi (6.5 km) to Rock Creek. The lower 1,050 ft 
(320 m) is seasonally dry.  A natural barrier to upstream movement of fish occurs 2 mi (3.2 km) 
from the confluence with Rock Creek.  Fish habitat consists primarily of high gradient riffles and 
pools. Substrate is dominated by gravel and small cobble, with high amounts of fine sediment.  
The riparian zone is functional, providing moderate amounts of large woody debris.  The 
drainage is subject to high flow events (WWP 1996, USFS data reported in Salmon 
Environmental Services 2012, Kline and Savor 2012).

The salmonid assemblage in West Fork Rock Creek is composed of westslope cutthroat trout and 
bull trout.  During 1996, cutthroat trout and bull trout were reported to occur at densities of 
approximately 200 and 300 fish per 1,000 m, respectively, throughout the reach that is below the 
fish barrier (WWP 1996).  The habitat was estimated to accommodate 22 adfluvial or 50 resident 
salmonid redds (Ibid.).  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).  During 2012, 2,500 ft (762 m) in the central portion of the same reach was 
electrofished using a single pass, resulting in the capture of 42 cutthroat trout and 6 bull trout 
(USFS data reported in Kline and Savor 2012).  During 2015, 581 ft (177 m) was electrofished 
using depletion electrofishing, resulting in the capture of 75 cutthroat trout and 1 bull trout 
(Moran and Storaasli 2016).  

Moran and Storaasli (2016) provided the following summary points:

• The reach of West Fork Rock Creek with perennial streamflow provides 
habitat for genetically pure westslope cutthroat trout and a variable number of 
bull trout.

• It is currently not known if West Fork Rock Creek supports bull trout 
spawning or supports more than a few bull trout. 

• Past sampling has quantified higher abundance, but the small size and 
intermittency of this stream may limit its potential for bull trout rearing.

Bull River Local Population

Lower Bull River
The lower Bull River is FA for temperature, barriers, pools, and sediment and the bull trout 
population is stable (USFS 2013).  The KNF has determined that the overall (integrated rating) 
baseline condition for lower Bull River is FAR for MPI indicators and FA for PCE indicators 
(Table 4 in USFS 2017). 
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Lower Bull River, between East Fork Bull River and Cabinet Gorge Reservoir is mainly pools 
and riffles along a cobble and gravel dominated bed, consisting mostly of C and B type channels 
(channel classification after Rosgen 1996).  Between Copper Gulch and East Fork Bull River, E 
type channel areas become more common (GEI 2005). 

The mainstem Bull River provides habitat for westslope cutthroat trout and bull trout of all life 
stages, including spawning (Moran 2004; Storaasli and Moran 2012), although bull trout and 
westslope cutthroat trout have been reported to be rare in the lower reach (Moran 2006).  The 
mainstem of Bull River is also an important migratory corridor for native trout that spawn in 
headwater streams (Katzman and Hintz 2003, Lockard et al. 2003, Lockard et al. 2008).

There was a reported concentration of bull trout redds approximately 0.5 miles downstream from 
the confluence with East Fork Bull River, and anecdotal accounts suggest that historic bull trout 
use of the mainstem was largely limited to areas below East Fork Bull River (Pratt and Huston 
1993, WWP 1996, USFS 2013).  However, discrepancies between these early accounts (1992-
1994), streamflow conditions, and the timing of these surveys casts doubt as to whether the 12 to 
23 redds observed in the mainstem during these years were indeed bull trout as opposed to brown 
trout redds.  In addition, no definite bull trout redds have been observed during 12 years of 
subsequent surveys (Moran and Storaasli 2015).

In addition to bull trout and westslope cutthroat trout, largescale sucker (Catostomus 
macrocheilus), mountain whitefish (Prosopium williamsoni), and slimy sculpin (Cottus 
cognatus) are common to abundant throughout the mainstem of Bull River.  Longnose dace 
(Rhinichthys cataractae), northern pikeminnow (Ptychocheilus oregonensis), rainbow trout, and 
westslope cutthroat trout have also been identified throughout the Bull River mainstem, although 
they are characterized as rare (MFWP 2014a).  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 2000) and 
were also the most abundant salmonid species found in middle and lower sections of the 
mainstem Bull River in 2005 (Moran 2006) and 2014 (Moran and Storaasli 2015).  Non-native 
salmonids in the mainstem Bull River threaten bull trout through predation, competition, and 
hybridization (Chadwick 2000, GEI 2005). 

East Fork Bull River
Habitat indicators for the East Fork Bull River are FA for temperature, barriers, pools, and 
sediment and the bull trout population is stable (USFS 2013).  The KNF has determined that the 
overall (integrated rating) baseline condition for East Fork Bull River is FA for MPI and PCE 
indicators (Table 5 in USFS 2017). 

East Fork Bull River drains ~71 km2 from within the CMW to the mainstem Bull River.  Fish 
habitat in the lower portion of East Fork Bull River is characterized by low gradient riffles and 
pools, and transitions to high gradient riffles and pools in the central reaches.  Rapids and 
cascades are the most common habitat type in the steep, upper portion of the stream.  Substrate is 
dominated by cobble and rubble in high gradient reaches, with some minor amounts of sand and 
silt in low gradient reaches.  There are generally low amounts of fine sediment.  Riparian habitat 
is altered but functional and contributes to moderately high amounts of large woody debris, 
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although low-cover, non-woody riparian vegetation is common (WWP 1996, Kline and 
NewFields 2012). 

Increased sedimentation and decreased channel stability within the drainage have been caused by 
roads, timber harvest, flooding, and other natural events.  In 2001 a 1,200 ft reach (the Stein 
property) on the lower portion of the stream was modified via rechannelization, revegetation and 
large woody debris installation.  In 2008, an avulsion caused flows to return to an historic 
channel on the opposite side of the valley from the restored Stein reach.  Fish surveys have 
continued in that reactivated channel, known as the south channel.  A major rechanneling project 
also occurred about 1,000 feet upstream of the Stein reach in 2008 (Watershed Consulting 1999; 
Land and Water Consulting 2001; Horn 2011).  Non-native brown trout remained the dominant 
fish species in lower East Fork Bull River following stream restoration (WWP 1996; Chadwick 
2000; Horn and Tholl 2011).

East Fork Bull River fish populations have been sampled extensively, including electrofishing, 
bull trout redd surveys, downstream-migrating fish trapping and transport, and radiotracking.  
The majority of this work has been performed as part of Avista’s Clark Fork Settlement 
Agreement (Avista 1999).  Avista began operating a downstream juvenile transport program in 
2000.  This program remains in operation as of this writing.

East Fork Bull River supports the highest densities of bull trout in the Bull River drainage as 
well as westslope cutthroat trout.  The majority of spawning occurs in East Fork Bull River from 
the CMW boundary upstream to the confluence of Isabella Creek (Figure 8).  Spawning bull 
trout generally range between 20 to 40 annually.  

In 2015, a total of 54 adult bull trout were captured downstream of Cabinet Gorge Dam in the 
Clark Fork River in Idaho.  Based on genetic assignments or previous capture information, 39 of 
these fish were transported and released upstream in Montana.  Of these fish, two had been 
previously captured in the East Fork Bull River in 2010, one was previously captured in Rock 
Creek in 2012 (Bernall and Duffy 2016).

East Fork Bull River also supports brook trout, brown trout, rainbow trout, mountain whitefish, 
sculpin (Cottus spp.), and northern pikeminnow (WWP 1996; Chadwick 2000; MFWP 2008; 
Young and McKelvey 2009; Horn and Tholl 2011; Avista 2015).  By species, fish densities were 
highest for westslope cutthroat trout during 1992 to 1994 surveys, followed by brown trout, bull 
trout, and brook trout (WWP 1996).  Surveys of lower East Fork Bull River conducted during 
2014 found densities of bull trout, westslope cutthroat trout, brown trout, and brook trout to be 
0.9, 11.2, 6.5, and 1.9 fish/100 m (14, 180, 105, 30 fish/mi), respectively (Moran and Storaasli 
2015).  The proportion of non-native salmonids decreases with distance upstream, approaching 
zero near North Fork East Fork Bull River where westslope cutthroat trout and bull trout are the 
only salmonids (Storaasli and Moran 2011; Moran and Storaasli 2015).  Limited monitoring in 
upper East Fork Bull River indicates that the salmonid assemblage becomes exclusively westlope 
cutthroat trout in the vicinity of Isabella Creek continuing to the most upstream known fish 
survey at the confluence with Placer Creek (aka East Fork Bull River) (Young and McKelvey 
2009).
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Non-native fish suppression has taken place in East Fork Bull River beginning during 2006. 
Electrofishing has been used to remove several thousand non-native fish from the lower reaches 
of the stream (Moran and Storaasli 2009).  It has been recommended that less-intensive non-
native fish suppression efforts continue through 2018 to assess whether the continued reduction 
in non-natives can be maintained and whether it is sufficient to facilitate an increase in juvenile 
bull trout abundance in lower East Fork Bull River (Moran and Storaasli 2015).  Genetic samples 
collected during 1993 indicated that bull trout in East Fork Bull River were not hybridized 
(WWP 1996).  One bull x brook trout hybrid was collected and confirmed from East Fork Bull 
River during 2015 (DeHaan et al. 2016).

Copper Gulch
The overall (integrated rating) baseline condition for Copper Gulch is FUR for MPI indicators 
(Table 6 in USFS 2017). Copper Gulch is a tributary to Bull River extending 4.7 RM east from 
the Bull River mainstem to its headwaters in the CMW.

Fish habitat (including spawning, rearing, and overwintering habitat) in Copper Gulch was 
determined to be limited near the Bull River confluence due to channel stability during previous 
aquatic habitat assessments.  Rearing and overwintering habitat was found to improve between 
RM 0.9 and 1.7 based on higher large woody debris, channel complexity, and stability, but 
spawning habitat was limited.  Above RM 1.7, fish habitat continues to be limited by steep 
gradient and regular dewatering (Land and Water Consulting 2001).  The remainder of this 
section on Copper Gulch was taken from Land and Water Consulting (2001) with direct text 
indicated by italics:

Channel stability in the lower reach has been negatively impacted by extensive stream 
channelization and subsequent channel maintenance. For flood control purposes, the reach was 
bermed and confined to the crest of the alluvial fan in 1972, causing the channel to dewater 
during low flow periods and aggrade approximately 2 to 4 feet above the historic floodplain. The 
lower private bridge crossing was negatively impacting flow conveyance and sediment transport 
by restricting flow during spring runoff. The existing bridge encroached on the channel and 
prevented the unimpeded transport of water, sediment, debris and ice during peak flows.
Suitable spawning, rearing, and overwintering habitat was limited and in poor condition. 
Factors affecting fish habitat included stream channelization, riparian alteration, channel 
clearing, and the high gradient nature of the drainage. In general, stream habitat consisted of 
shallow, riffle dominated habitat types due to a lack of pool-forming structures such as large 
woody debris. Unstable bedload accumulations prevented distribution of suitable spawning 
gravel. Suitable spawning substrates may occur in the lower reach upstream of the confluence 
with Bull River; however, this area is subject to seasonally intermittent flows that make upper 
reaches unavailable to fall spawners.

The next surveyed reach extended upstream approximately 0.8 miles to where the stream channel 
dewatered. There were moderate amounts of large woody debris and relatively functional 
riparian areas. The reach was classified as Rosgen type B3, characterized by moderate slopes, 
step-pool bedform features, and moderate entrenchment ratios. Bank erosion potential was rated 
low to moderate in areas of past riparian logging. Riffles were dominant and pools were deeper 
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than in the downstream reach. Substrate was dominated by cobble and large gravel and had low 
amounts of suitable size spawning gravels. Fish were observed throughout the reach.
The upper reach was characterized as a high-energy system with moderate amounts of large 
woody debris, and considerable amounts of bedload accumulations. The reach was more stable 
and complex than the lower reach. Spawning habitat was limited to gravel accumulations behind 
obstructions. Adequate rearing and overwintering habitat was available in the form of deep, low 
velocity areas of the channel and substrate interstices. A mid-summer water temperature of 
5.5oC was recorded.

Fish surveys have identified bull trout, brown trout, brook trout, mountain whitefish, and 
hybridized westslope cutthroat trout in Copper Gulch. May (2009) found westslope cutthroat 
trout in Copper Gulch to be mostly genetically pure.  Surveys of Copper Gulch completed during 
2012 identified brook trout, brown trout, and westslope cutthroat trout-rainbow trout hybrids in 
the lower reach near the mouth and non-hybridized westslope cutthroat trout near RM 1.7 
(MFWP 2014c).  Cutthroat trout were abundant near the upper end of the perennial reach and 
were the only salmonid captured during 2012 (reported in Kline and Savor 2012).  Bull trout are 
considered to have been historically present (Pratt and Huston 1993) and were observed during a 
September 25, 2016, snorkeling survey of Copper Gulch, in addition to rainbow trout, brook 
trout, brown trout, and westslope cutthroat trout (Kline 2016).  Bull trout sightings were 
restricted to two survey reaches that were upstream of the bermed reach.

Cabinet Gorge Reservoir
As stated in the KNF BA for the Rock Creek Project (USFS 2017), a baseline table was not 
prepared for Cabinet Gorge Reservoir because most of the baseline indicators are not applicable 
to reservoirs. 

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 during 1994 to 1995.  Additional studies using standardized gill nets have 
been completed since 2000 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).  Five bull trout were collected during 1994 and 1995 
and no bull trout were collected between 2000 and 2006, however, bull trout captures were 
intentionally avoided by Avista during the 2000 to 2006 surveys due to their threatened species 
status.  Fish surveys completed in Cabinet Gorge Reservoir by MFWP during May 2002 yielded 
a total of 8 bull trout using a variety of methods.  Based on these surveys, MFWP’s (2014d) 
overall assessment of bull trout distribution in Cabinet Gorge Reservoir is that they are relatively 
rare with abundance of adult bull trout estimated to be around 100 fish (USFWS 2009).  Genetic 
analysis indicates that both pure and hybridized individuals occur in the system (USFS 2017a).

Avista gill netting surveys in Cabinet Gorge Reservoir have revealed changes in non-native 
species abundance and composition since monitoring began in 2000 (Hanson and Tholl 2007; 
Tholl and Horn 2008, 2009; MFWP 2014d).  Walleye were initially observed in Cabinet Gorge 
Reservoir during 2005 and have been collected consistently in subsequent years.  The number of 
northern pike captured during gill net sampling increased between 2000 and 2005, although the 
number of northern pike collected has decreased slightly since the 2005 peak.  In addition to 
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walleye and northern pike, non-native smallmouth bass, largemouth bass, and brown trout are 
known to feed on native salmonids, representing a threat to bull trout and westslope cutthroat 
trout foraging in Cabinet Gorge Reservoir or outmigrating from tributaries.

Factors Affecting Bull Trout in the Action Area
The Final Bull Trout Recovery Plan (USFWS 2015) states that most of the threats affecting bull 
trout generally fall into three broad categories: (1) habitat threats, (2) demographic threats, and 
(3) nonnative species threats. Habitat threats are those threats that impact bull trout habitats, 
demographic threats are those threats that impact individuals or local populations, and nonnative 
species threats result from introduced fish species or their management that impact bull trout 
individuals or populations.

The Final Columbia Headwaters RUIP (USFWS 2015b) stated the following with regard to 
primary threats in LPO Core Area:

Habitat

• Sediment from forest roads, logging, and livestock grazing cause riparian and 
instream degradation, loss of LWD, and pool reduction in FMO habitat and 
most SR tributaries upstream of Cabinet Gorge Dam (e.g., Thompson River). 

• Transportation and utility corridors along riparian areas contribute to 
degradation through the loss of LWD, pool reduction, and increased 
sedimentation in some SR tributaries (e.g., Thompson River, Prospect Creek, 
and Cooper Gulch).

• Past placer mining, as well as active and proposed mines (e.g., Vermilion 
River, Rock Creek) affect hydrology, increase sediment, and cause passage 
issues for bull trout.

• Water temperatures in mainstem FMO habitat in Cabinet Gorge, Noxon 
Rapids, and Thompson Falls Reservoirs; and lower reaches of most tributaries 
are marginally high for bull trout survival in the summer, and conditions are 
worsening. This concentrates bull trout in isolated pockets of cold water at 
the mouths of cold water tributaries where they are highly vulnerable to 
anglers and predators.

Demographic

• The FMO habitat is fragmented by large mainstem dams leading to low 
population size and risk of extirpation on now isolated SR habitat. Bull trout 
are currently trucked and transported upstream at the Cabinet Gorge and 
Noxon Rapids Dams on the Clark Fork River. Improved connectivity is 
necessary to fully remediate the effects of this fragmentation and enhance 
persistence of bull trout in isolated upstream SR habitat in Montana.
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Non-native fish

• Nonnative lake trout, smallmouth and largemouth bass, walleye (recent), 
northern pike, and brown trout occupy the artificial reservoir habitat (FMO) in 
Cabinet Gorge, Noxon Rapids, and Thompson Falls Reservoirs. All are 
highly piscivorous species. They may prey on bull trout to varying degrees
(especially migrating juveniles).

Major fish passage barriers in LPO Core Area (e.g., Cabinet Gorge Dam, Noxon Rapids Dam, 
and Thompson Falls Dam) are being gradually reduced or eliminated.  A fish ladder was 
constructed at the Thompson Falls Dam in 2010 and commenced operation in 2011 (PPL 
Montana 2010). Cabinet Gorge and Noxon Rapids Dams have upstream and downstream fish 
passage programs (trap and transport strategies) to reduce fish passage blockage impacts (Avista 
1999). Further, steps toward a fish trapping facility at Cabinet Gorge Dam have been approved 
and construction could to begin as early as 2018 (pending additional permits and approvals;
Avista 2017).  Fragmentation (the highest ranking threat to fish in this core area) is being 
reduced and limited connectivity in being restored. However, large barriers (e.g., Noxon Rapids 
Dam) still remain.  Further, nonnative species (brook trout, brown trout, lake trout, northern pike, 
walleye, etc.) are increasingly impacting efforts to recover bull trout and habitat in the reservoirs, 
which favors many of those populations over native species. Thus, the combined impact of dams
and non-native fish on bull trout are expected to remain the highest ranking threats in the LPO-A
Core Area into the future.

2. Status of Critical Habitat in the Action Area

The baseline for critical habitat will be discussed for the core area as a whole.  Critical habitat 
applies only to those specifically designated streams (75 FR 63898) and only to the area within 
the ordinary high watermark. The following description and discussion considers all designated 
critical habitat within each bull trout core area included in the Action Area.  While much of the 
actual stream segments or lakes/reservoirs are not on lands administered by the KNF, these water 
bodies are still considered inside the Action Area due to their close proximity to KNF lands or 
potential downstream effects on KNF lands within the drainages.

The action area lies within the Columbia Headwaters RU (1 of 6 bull trout RUs) and occupies 
portions of the Clark Fork River Basin Critical Habitat Unit (CHU), one of 32 CHUs. The Clark 
Fork River Basin CHU includes 5,356 km (3,328 mi) of streams and 119,620 ha (295,587 ac) of 
45 lakes and reservoirs proposed as critical habitat (USFWS 2010b). The final rule designating 
critical habitat for bull trout adopts the use of local population, core area, and major genetic 
groups (FR 70, No.185, 56211-56311). 

The proposed action would occur in the LPO Core Area and the Lower Clark Fork River Critical 
Habitat Subunit (CHSU), which contains 238 stream miles and of designated critical habitat for 
bull trout, as well as Cabinet Gorge Reservoir, which is 3,200 acres of designated FMO critical 
habitat (Figures 3, 5-9). The following presents critical habitat within the action area as well as a 
rating for critical habitat segments:
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Rock Creek (Figures 5 &6)
• 8.4 river miles of SR habitat from the confluence with Cabinet Gorge Reservoir to a 

natural barrier on East Fork Rock Creek, which retains the name of Rock Creek in the 
critical habitat listing. This represents 2.9 percent of critical habitat in the Lower 
Clark Fork River CHSU.

• Mainstem (5.3 mi) is Functioning at Risk (FAR) based on integrated PCEs (5 FAR, 4 
Functioning Appropriately [FA]). 

• East Fork Rock Creek (3.1 mi) is FA based on integrated PCEs (2 FAR, 7 FA). 

Bull River (Figure 7)

• 24.7 river miles of FMO habitat from the confluence with Cabinet Gorge Reservoir to 
its headwaters. 

• The action area only includes the lower 9.7 mi of Bull River from its confluence with 
Cabinet Gorge Reservoir to the East Fork Bull River confluence. This represents 3.3 
percent of critical habitat in the Lower Clark Fork River CHSU.

• FA for the entire 24.7 mi based on integrated PCEs (5 FA, 4 FAR).

East Fork Bull River (Figure 8) 

• 8.0 river miles of SR habitat from the confluence with Bull River to its headwaters, 
which are labeled as Placer Creek on some maps but is considered to be East Fork 
Bull River in the critical habitat listing. This represents 2.7 percent of critical habitat 
in the Lower Clark Fork River CHSU.

• FA based on integrated PCEs (5 FA, 4 FAR).

Cabinet Gorge Reservoir

• 3,200 acres of FMO habitat.

Intermittent flow in Rock Creek during some times of the year was previously viewed as FUR 
(USFWS 2007). Naturally occurring seasonal intermittency during base streamflow limits the 
amount of available habitat, strands fish, and can restrict access to and from headwater areas by 
migrants. Only abnormally high annual low flow is known to enable connectivity throughout the 
mainstem during the migration and spawning period (Moran and Storaasli 2016). The PCE on 
the influences of subsurface water was updated to FA because intermittency is natural (Sando 
and Blasch 2015) and beneficial because it restricts upstream movement of brook trout (USFS 
2017). A previous integrated MPI condition level of FUR was based on a minimal migratory 
component, low habitat complexity, and low pool frequency (USFWS 2007). However, 
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comprehensive habitat and fish population surveys conducted in the Rock Creek drainage, 
including East Fork Rock Creek, show that temperature, pools, and sediment are FA (USFS 
2013). Given this and given that intermittency is natural and provides a benefit, 5 of the 9 PCEs 
were determined to be FAR, so the integrated PCE baseline condition level was determined to be 
FAR (Tables 1-3 in USFS 2017).

East Fork Rock Creek was not differentiated from the mainstem of Rock Creek in the critical 
habitat designation, however, that reach of Rock Creek (3.1 mi) provides SR habitat and is FA 
for the integrated PCEs when considered separately from the mainstem.  Fifteen years of 
monitoring data have shown variable but stable numbers of genetically pure bull trout in upper 
Rock Creek, with no established population of non-native species (Moran and Storaasli 2016). 
The integrated MPI was determined to be FAR rather than FA due to a lack of migrants and 
isolation. These factors played a smaller role in determination of the integrated PCEs (Table 2 in 
USFS 2017).

Bull River, including lower Bull River (downstream of East Fork Bull River), is considered to be 
FMO habitat (USFWS 2010b), although it is considered to have high importance with regard to 
SR habitat for bull trout within the local population (USFS 2013). There is one known spawning 
reach in lower Bull River and some dispersed areas. Historically, there was a large concentration 
of redds roughly 0.5 mile downstream from the confluence with East Fork Bull River. Rearing 
habitat is available in the mainstem Bull River in general but the number of fish utilizing that 
habitat is unknown. It is well documented that fish from Bull River move downstream to the 
lower Clark Fork River. The integrated PCE for lower Bull River was determined to be FA 
because 5 PCEs were FA and 4 were FAR (Table 4 in USFS 2017).

East Fork Bull River provides SR habitat and has moderate importance of local limitations in 
physical stream habitat condition (i.e., substrate, stream temperature, passage, pools, etc.) 
affecting the local population status and high importance with regard to SR habitat for bull trout 
within the local population (USFS 2013). There are generally low amounts of fine sediment. 
Riparian habitat is altered but functional and contributes to moderately high amounts of large 
woody debris, although low-cover, non-woody riparian vegetation is common. The majority of 
MPI habitat indicators and the integrated MPI were determined to be FA, with degraded habitat 
restricted to the lower reaches. The integrated PCE for East Fork Bull River was also 
determined to be FA because 5 PCEs were FA and 4 were FAR (Table 5 in USFS 2017).

The USFWS justification (USFWS 2010b) for designating Cabinet Gorger Reservoir as bull 
trout critical habitat is limited to the following:

Cabinet Gorge Reservoir (1,295 ha [3,200 ac]) on the Clark Fork River provides FMO habitat 
for bull trout. A trap and transport program supervised by the Service and conducted under the 
Avista Corporation’s Fish Passage and Native Salmonid Restoration Program is artificially 
restoring connectivity around Cabinet Gorge Dam. Bull trout originating from Lake Pend 
Oreille that are captured downstream of the dam and genetically assigned to natal waters 
upstream are released at locations within the Lower and Middle Clark Fork River CHSUs that 
provide access to those spawning and rearing habitats from which they originated.
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There is limited rearing habitat in Cabinet Gorge Reservoir, which limits productivity. Juveniles 
move downstream to Pend Oreille and at this point the likelihood of transport back upstream is 
small. Threats to this local population include interspecific competition with non-natives, poor 
rearing conditions, and movement over the dams into the Pend Oreille system (USFS 2013).

H. EFFECTS OF THE ACTION
Effects of the action are “…the direct and indirect effects of an action on the species or critical 
habitat, together with the effects of other activities that are interrelated or interdependent with 
that action that will be added to the environmental baseline.” [50 CFR §402.02]  These effects 
are considered along with the predicted cumulative effects to determine the overall effects to the 
species for purposes of preparing a BO on the proposed action.  Direct effects are defined as 
those that result from the proposed action and directly or immediately impact the species or its 
habitat.  Indirect effects are those that are caused by, or will result from, the proposed action and 
are later in time, but still reasonably certain to occur. This section will describe and analyze the 
effects of the Rock Creek Project on bull trout and bull trout critical habitat.

1. Potential Effects of Mining Operations

The U.S. Congress passed the Mining Laws Act of 1872, granting top land-use priority to 
mineral extraction on all public lands not specifically withdrawn from mineral development. As 
a result, some 741 million acres (68 percent of all public land) are open to mining (Sheridan 
1977 in Nelson et al. 1991). Each mining project is unique and the general effects discussed 
below do not result from all mining projects.  A detailed effects analysis for each project is 
completed to determine which, if any, of the potential general effects may occur for a particular 
project.  

Underground mining and the associated above ground development can potentially have 
negative effects on bull trout if water quality and quantity are altered. The five specific habitat 
factors that may be affected by some mining projects are the following: (1) stream flow, (2) 
stream temperature and dissolved oxygen, (3) sediment, (4) large woody debris, and (5) water 
chemistry. Several studies have shown that underground mining operations and their facilities 
can increase stream temperatures, create acid discharge, and mobilize toxic heavy metals, 
produce sediment, create barriers to fish movement, alter stream channel morphology, and alter 
stream flow (Nelson et al. 1991; Lee et al.1997; Harvey and Lisle 1998). 

Stream Flow
Water quantity can be affected by direct removal of water during off-stream operations (Martin 
and Platts 1981) and by disruption of groundwater sources that supply water to surface stream 
flows (USFS 2017b). The amount of water flowing in a stream may influence a number of 
habitat factors that determine the success of bull trout reproduction and survival of early bull 
trout life stages. Specific effects on bull trout from predicted flow depletions during baseflow 
conditions are described below in Section H.2.
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Water Quality
Water temperature can be altered by activities associated with mining, such as flow
augmentation to streams from waters excess from the mining operation. Stream temperature is 
also affected by eliminating stream-side shading, disrupted subsurface flows, reduced stream 
flows, and morphological shifts toward wider and shallower channels with fewer deep pools. 
Loss of streamside vegetation reduces the input of material to the stream that would become or 
create cover for fish and their prey in the future as well as result in changes in water temperature 
regulation (Lee et al. 1997). Dissolved oxygen can be reduced by low stream flows, elevated 
temperatures, and increased fine inorganic and organic materials that have infiltrated into stream 
gravels retarding intergravel flows (Chamberlain et al. 1991). 

Exposing rock strata to weathering and erosion through removal of vegetation and overburden 
can result in higher levels of metals in streams (Martin and Platts 1981).  Metals such as arsenic, 
cadmium, zinc, copper, and mercury all pose risks for aquatic organisms depending on site-
specific water chemistry.  Combinations of several metals may pose greater risks despite 
concentrations for each being below its own toxicity threshold (Wels and Wels 1991).  
Generally, severe metal contamination is more associated with erosion from milled tailings and 
waste rock, or acid mine discharge associated with either open pit or underground mines. 

Laboratory studies have shown that trout and salmon can detect low levels of metals and actively 
select lower metals concentrations when given the choice.  Woodward et al. (1997) documented 
that Snake River cutthroat trout will avoid mixtures of cadmium, lead, and zinc.  Additional tests 
documented avoidance behavior in cutthroat trout for copper (6 μg/L) and zinc (28 μg/L). 
Woodward et al. (1995) showed that brown trout avoided mixtures where copper and zinc were 
present in concentrations as low as 6.5 and 32 μg/L, respectively.  Field studies also have 
documented the avoidance of metal concentrations by wild fish. Spawning Atlantic salmon in 
New Brunswick displayed avoidance behavior of metals (primarily copper and zinc) at 
thresholds of 17 μg/L for copper mixed with 210-258 μg/L zinc originating from hardrock 
mining activities (Sprague et al. 1965; Saunders and Sprague 1967 both in Henry and Atchison 
1991). 

Drilling fluids, sometimes used in great quantities at mining sites, were found to be toxic to 
rainbow trout at concentrations less than 100 mg/L (Sprague and Logan 1979 in Nelson et al. 
1991).  The sublethal effects of petroleum products on fish include changes in heart and 
respiratory rates, gill hyperplasia, enlarged liver, reduced growth, fin erosion, impaired endocrine 
system, and a variety of biochemical, blood, and cellular changes, and behavioral responses 
(Weber et al. 1981).  As a result, there may be effects to bull trout related to the various 
petroleum products commonly used in mining operations.  Petroleum can cause environmental 
harm by toxic action, physical contact, chemical and physical changes within the soil or water 
medium, and habitat alteration.  Oil spills have caused major changes in local plant and 
invertebrate populations lasting from several weeks to many years.  Effects of oil spills on fish 
have been difficult to determine beyond the immediate losses in local populations.  
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Sediment
Soil and site disturbance that may occur during mill construction and use and other underground 
mining activities are often responsible for increased rates of erosion and sedimentation to 
streams (Martin and Platts 1981, Lee et al. 1997). Disturbance is associated with many activities 
including vegetation removal from the site, vehicular access to the site, installation of stream 
crossing structures, removal of overburden from the site, re-routing or diversion of streams, 
construction of settling ponds, and removal and processing of valuable minerals. 

The deposition of fine sediments in salmonid spawning and rearing habitat increases mortality of 
bull trout embryos, alevins, and fry by decreasing the amount of suitable habitat and by 
impairing the delivery of oxygen and food to the early life stages fish (Shepard et al. 1984; Pratt 
1984; Fraley and Shepard 1989; Rieman and McIntyre 1993). Sedimentation effects on 
salmonids can vary significantly depending on salmonid species, stream channel morphology, 
and stream flows (Harvey and Lisle 1998). For a substrate oriented salmonid like juvenile bull 
trout, deposition of fine sediments filling spaces between rubble could have a very negative 
effect on survival, especially overwinter survival. This could reduce the amount of rearing 
habitat available to juvenile and subadult bull trout as well as adult bull trout. Suspended 
sediment also can have both acute and sublethal effects on salmonids (Sigler et al. 1984). 
Suspended sediment levels have to be very high to cause lethal effects by impairing oxygen 
delivery through gill membranes, so sublethal effects such as reduced growth caused by 
restricted feeding behavior are much more likely to occur. 

Many mining projects involve road construction, re-construction and use, which results in further 
adverse effects. Roads built in forested watersheds can cause mass soil movement and surface 
erosion, resulting in soil creep, slumping, earthflows, and debris avalanches (Meehan 1991). 
Roads are recognized as a long-term source of sediment for extended periods even after erosion 
control measures have been implemented (Furniss et al. 1991; Belt et al. 1992). Ground 
disturbance from road blading, particularly where the road is immediately adjacent to streams 
and at both intermittent and perennial stream crossings can result in elevated levels of sediment 
introduction. Ditch maintenance is another source of sediment delivery to streams. Increased 
erosion occurs within the ditch as a function of cleaning, pulling, or heeling, increased rate of 
slides in the cut slope (if the cut slope is undercut), and long-term risk of increased sedimentation 
from vegetation or ditch rock removal within the ditch. Delivery of available sediment to 
streams can vary substantially depending on the level of best management practices in effect on a 
given road (Belt et al. 1992). Installation of cross drainage structures and maintenance of buffers 
between the roads and the streams reduce sediment delivery to streams.

Other activities associated with road activities such as ditch maintenance, culvert cleaning, 
riprapping, crossing structure activities also may increase sediment delivery to streams. 
Snowplowing can result in increased erosion of the road surface and fill slopes as thawing occurs 
in the spring. Water flowing down ruts in plowed roads and water flowing off the road onto fill 
slopes are the primary cause of increased sediment delivery. Installation of new cross drainage 
features as well as cleaning existing ones can result in some short term increases in sediment 
delivery, but will help reduce long-term sediment delivery to streams during road maintenance 
activities.
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Large Woody Debris
The supply of large woody debris (LWD) to stream channels is typically a function of the size 
and number of trees in riparian areas.  As a result, LWD is streams can be altered by mining 
activities that remove vegetation in preparation for mining activities. Removal of streamside 
trees can greatly alter the amount of woody debris in streams over time (Sedell et al. 1988). 
Shifts in the composition and size of trees within the riparian area affect the recruitment potential 
and longevity of LWD within the stream channel. LWD influences channel morphology, 
especially in forming pools and instream cover, retention of nutrients, and storage and buffering 
of sediment. Any reduction in the amount of LWD within streams, or within the distance equal 
to one site-potential tree height from the stream, can reduce instream complexity (Ralph et al. 
1994). LWD increases the quality of pools and provides hiding cover, slow water refuges, 
shade, and deep water areas (Hauer et al. 1999). Ralph et al. (1994) found instream wood to be 
significantly smaller and pool depths significantly shallower in intensively logged watersheds. 
The size of woody debris in a watershed subjected to streamside tree removal in Idaho was 
smaller than that found in a relatively undisturbed watershed (Overton et al. 1993). The 
consequence to bull trout of reduced LWD in a stream channel is a reduced capacity of the 
stream to support those habitat functions necessary for bull trout survival and reproduction, such 
as pools, undercut banks, channel stability, and hydraulic complexity all of which improve 
feeding opportunities for various life stages of bull trout (Murphy 1995).

2. Specific Effects of the Proposed Action

The potential effects of mining projects described above may apply to the Rock Creek Project to 
different degrees. The following describes these and other potential effects on bull trout and bull
trout critical habitat specific to the proposed action. The effects of the Proposed Action on 
baseline conditions are described in the KNF BA (USFS 2017a).

Baseflow Depletion
At the completion of the evaluation adit (Phase I), average inflows are predicted by the 3D 
model to be 0.03 cubic feet per second (cfs) (for a bulk hydraulic conductivity value of 10-6
cm/sec) (Hydrometrics 2014). 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 (SEIS pg 4-48 [USFS 2017b]).

Estimates on baseflow depletions resulting from the Phase II of Rock Creek Project have been 
done using 3D groundwater modelling (Hydrometrics 2014).  An extensive description of this 
modelling effort is presented in the SEIS (USFS 2017a), as well as in the supplemental BA 
(USFS 2017).  The possible reductions in stream baseflow from the Rock Creek Project are 
shown in Table 5 and were estimated using the 3D groundwater model (Hydrometrics 2014). 
The model showed that the maximum possible drawdown could occur in Year 70. During the 
period of maximum drawdown, baseflow in Rock Creek above the confluence with Clark Fork 
River could possibly be reduced by 0.4 cfs, which is a 6.7 percent reduction. The possible 
baseflow reduction at the mouth of East Fork Bull River above the confluence with Bull River is 
0.4 cfs, which is a 4.0 percent reduction. The possible baseflow reduction at the mouth of Bull 
River above the confluence with Clark Fork River is 0.7 cfs, which is a 0.7 percent reduction.
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Table 5. Predicted Baseflow Changes in the Rock Creek and Bull River as a result of the Rock Creek 
Mine.  Predictions are based on 3D Modelling and are for Maximum Drawdown (approx. Year 70)1

Drainage Total Baseflow(cfs)2
Predicted Change in 

Baseflow (cfs)3
Percent Reduction in 

Baseflow
Rock Creek (above confluence with 
Clark Fork River) 6–7 -0.4 5.7 to 6.7%

East Fork Bull River (above 
confluence with Bull River) 10 -0.4 4.0%

Bull River (above confluence with 
Clark Fork River) 100 -0.7 0.7%

Source: Hydrometrics 2014.
Notes:
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 of the SEIS 
(USFS 2017b). 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 SEIS (USFS 2017b) and 
Hydrometrics (2014) for more discussion of model uncertainty.

Total baseflow reported by Hydrometrics (2014; Table 4-1).
Predicted change in baseflow reported in the SEIS (USFS 2017b; Table 4-9).

cfs – cubic feet per second 

Independent reviews of the Rock Creek 3D groundwater model (Hydrometrics 2014) were 
completed by AquaResource, Inc. (Martin 2014) and the USEPA (Pierce 2014). AquaResource 
indicated the numerical modeling tools developed and used by Hydrometrics were state-of-the-
practice and appropriately represented the conceptual understanding of the mine area hydrology. 
AquaResource found the evaluation to be thorough and that it appropriately evaluated impacts 
throughout the groundwater flow system, the effect on surface water features, and the 
effectiveness of possible mitigation measures. 

As described in the supplemental BA and SEIS (USFS 2017, 2017a), the model is not yet 
calibrated with site-specific hydrologic data for the Rock Creek Project pending development of 
the Phase I exploration adit. However, the model outputs were calibrated at the basin scale with 
measured water flow data for streams in the lower basin and the model can be adjusted 
accordingly. Overall, the peer-review corroboration of the 3D groundwater model and the 
correspondence with existing project area stream flow data provides a reasonable level of 
confidence in using the modeled results as part of a quantitative analysis at the basin or 
watershed level.

Fish Passage
Baseflow reductions could magnify or create new seasonal migration barriers in stream reaches 
in mainstem Rock Creek but could also enhance the exclusion of non-native fish from upper 
Rock Creek. These migration barriers may be inconsequential to resident bull trout populations 
(which are generally smaller and able to pass through narrower and shallower restrictions) such 
as those currently found in the Rock Creek watershed, but detrimental to the larger migratory 
bull trout. 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).  Reduced baseflows in East Fork Rock Creek could magnify or 
create new seasonal barriers in East Fork Rock Creek in a short intermittent reach that occurs in 
lower East Fork Rock Creek. If impacts due to baseflow reductions in West Fork Rock Creek 
were to occur, they would be similar to those described for Rock Creek. 
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If baseflow was reduced, impacts to Bull River and East Fork Bull River bull trout and bull trout 
critical habitat would be similar to those described in detail for Rock Creek, but at a lower level. 
Although baseflows could be reduced, flows in East Fork Bull River are not intermittent and 
there are no known migration barriers to bull trout in the mainstem. Artificial straightening in 
the lower reach of Copper Gulch and the construction of flood control berms on private lands 
have altered the sediment transport competency of the stream, leading to aggradation and 
dewatering. Possible impacts to bull trout passage from baseflow reductions are uncertain and 
will be assessed after data are collected during Phase I and the 3D groundwater model is rerun.

Habitat Loss
Reductions in streamflow during low flow conditions could reduce the availability of bull trout 
habitat in some stream reaches during low flow conditions. Prior to being remanded to the 
Service by the Court on May 30, 2017, the former BA and BO for the Montanore Project 
included an analysis of the relationship between streamflow during low-flow conditions and 
habitat in Rock Creek, East Fork Rock Creek, and East Fork Bull River (USFS 2013a, USFWS 
2014) (while the BO was remanded, the individual analyses cited are still useful). The 
quantitative analysis results that are specific to groundwater modeling that were conducted for 
the Montanore project are not applicable to the Rock Creek Project, however, the relationships 
between baseflow and habitat that were developed for the Montanore BO are applicable to the 
Rock Creek Project. The analysis indicated that a one percent reduction in baseflow would 
correspond to a 0.4 percent reduction in habitat for adults, 0.5 percent reduction in habitat for 
juveniles, and a 1 percent reduction in spawning habitat.  As a result, the proposed action will 
result in the following habitat loss:

Rock Creek

A 6.7 percent reduction in bull trout spawning habitat.
A 3.4 percent reduction in juvenile bull trout habitat.
A 2.7 percent reduction in adult bull trout habitat.

Bull River

A 4.0 percent reduction in bull trout spawning habitat.
A 2.0 percent reduction in juvenile bull trout habitat.
A 1.6 percent reduction in adult bull trout habitat.

As discussed above, these estimates will be re-assessed after data are collected during Phase I of 
the Rock Creek Project and the 3D groundwater model is rerun.

Riparian Function
Impacts to riparian vegetation could also affect stream temperature. Approximately 2 acres of 
RHCA would be affected within the mine disturbance areas.  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 
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the junction of the reconstructed NFS road #150 with Montana Highway 200.  No RHCAs would 
be affected in the disturbance footprint of the paste tailings facility or other mine facilities.

About 10 acres of powerline corridor would be within RHCAs, 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.  Impacts on RHCAs 
from constructing powerlines 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. Any change to the Alternative V mill site would be 
evaluated for consistency with 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. 

• Powerline footings would be placed outside of wetlands and the ordinary high 
water mark of streams.

Water Temperature
Reductions in streamflow during low flow conditions could reduce the moderating effect of 
groundwater inflow on stream temperature. Groundwater provides a cooling effect during warm 
weather and is important to maintaining colder stream temperatures essential for high quality 
spawning and rearing habitat. Groundwater upwelling has been shown to be important to the 
success of spawning and successful incubation of eggs to larval stage (Baxter and Hauer 2000). 
In addition, dissolved oxygen can be reduced by low stream flows and elevated temperatures 
(Chamberlain et al. 1991). Possible impacts to stream temperature and dissolved oxygen from 
possible baseflow reductions are uncertain and will be assessed after data are collected during 
Phase I and the 3D groundwater model is rerun.
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Water Quality
Nutrient concentrations are relatively low in the Rock Creek drainage and are not considered a 
risk to bull trout in the drainage (USFWS 2007).  Potential sources of aquatic nutrients from 
implementation of proposed action include sediment loading, blasting in the mine, and the 
discharge of treated wastewater to a permitted outfall in the Clark Fork River during Phase II. 
Wastewater discharge to the Clark Fork River would be treated to meet MPDES permitted 
nutrient effluent limits. 

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.  As part of 
the proposed action, Hecla is required to implement measures to minimize increased nutrients in 
study area streams and monitor water quality for nutrients.  This requirement will include 
monitoring impacts on benthic macroinvertebrates, fish populations, and periphyton (see 
Appendix K in SEIS; USFS 2017a).  Hecla will also be required to monitor instream sediment 
concentrations and metals concentrations in fish tissues.

Sediment
Changes in surface water quality could occur due to the movement of sediment from roads to 
streams.  Implementation of Phase I sediment mitigation would reduce sediment yield to streams 
to less than existing conditions.  To mitigate for increased sediment from the entire mine project,
additional sediment mitigation that decreases about 165 tons of sediment 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 will 
be selected later in Phase I Evaluation of the Rock Creek Project.  Sites for sediment mitigation 
will be selected based on approval from the Service, FWP and the KNF.  At that time, a field 
survey would be completed and a model would be used to quantify the baseline sediment loads 
and the expected sediment reduction for each site.

Reduction of sediment loading to streams using sediment mitigation measures may generally 
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, powerlines, pipelines, and mine facilities would be avoided and 
minimized by sediment-control BMPs and are not anticipated to adversely affect aquatic habitat, 
aquatic invertebrates, or fish beyond the construction period of the proposed action.
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Large Woody Debris
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, where evidence of riparian timber harvest is the 
greatest; instream woody debris is also low in this section. 

During a 2012 survey of mainstem Rock Creek, LWD 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, West Fork Rock Creek had more LWD than the mainstem
and East Fork Rock Creek and the highest recruitable LWD (Salmon Environmental Services 
2012).  The different definitions of LWD and recruitable LWD between 2000 and 2012 surveys 
prevent direct comparisons of survey results. 

Streamside vegetation clearing would be less than a fraction of 1% of the affected streamside 
habitat along Engle Creek, Rock Creek, and West Fork Rock Creek.  As such, the effect on 
LWD recruitment to these streams would likely be negligible.  No streamside vegetation clearing 
would occur along Bull River and East Fork Bull River.  As such, no effect on LWD recruitment 
to those streams would occur.

Catastrophic Failure
Catastrophic failure of the contingency tailings impoundment or paste facility could have 
significant and long term impacts to aquatic organisms.  Tailings impoundments and stormwater 
retention ponds can be exceeded and cause failure of the facilities located near the lower portion 
of Rock Creek.  This could result in release of tailings slurry, paste material, or untreated storm 
water runoff from the tailings paste facility and potential delivery to lower Rock Creek and the 
Clark Fork River.  It is difficult to estimate or predict the probability, magnitude, or long term 
effects of such events; however, the impacts, should they occur, would likely be significant to 
bull trout.

To minimize the probability of a catastrophic failure, the agencies would institute a process to 
review, evaluate, and condition of the final tailings facility design to ensure long-term stability.
The proposed paste facility eliminates the type of catastrophic failure potential associated with 
tailings ponds.  In addition, environmental consequences due to transport of material as a result 
of damage to the facility is essentially negligible due to the dewatered state of the paste. Inherent 
in the design of the placement of dewatered paste is the tendency for the material to be contained 
and able to be graded or re-worked if slumping or fracturing occurred.  Even if there was a mass 
failure of the paste facility, the relatively high viscosity of the paste would be sufficient to retard 
flow over any appreciable distance. Conditions which could change the character, and hence the
behavior of the paste tailings include a change in moisture content of the paste.  However, there
would need to be a significant increase in moisture content throughout the entire paste deposit 
before overall stability would be compromised.  This increase in moisture would not be expected 
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with the strict quality control program that would be implemented by the agencies (USFS 
2017a).

The Failure Modes and Effects Analysis (FMEA) looked at a complete failure of the paste 
facility nonetheless.  The likelihood of failure of the paste pile with underdrains under seismic 
loading for the Bottom-Up design was assigned a likelihood of occurrence of 1 in 10,000 to 1 in
1,000,000; the likelihood of occurrence for the Top-Down approach was estimated at a 1 in a 100 
chance to 1 in 10,000 chance of occurrence.  The consequences associated with a failure in both 
instances were designated as "high" to "extreme," which are defined as "short-term irreversible 
impact, long-term excursion of water quality," and "catastrophic event, long term impact," 
respectively (USFS 2017a).

Direct and indirect effects are likely to occur if a pipeline rupture or vehicle accident results in 
slurry or hazardous substances entering Rock Creek.  The slurry pipeline, water reclaim line, or 
discharge pipeline could leak or break, potentially spilling its contents to Rock Creek and 
possibly the Clark Fork River depending on Rock Creek flow levels.  Trucks carrying reagents or 
concentrate also are at risk of accidents and spill to bull trout waters.  Pipeline ruptures or vehicle 
accidents could occur anywhere from the uppermost portion of West Fork Rock Creek 
downstream to the mouth of Rock Creek, but less likely, if at all, in the East Fork Rock Creek 
portion of the drainage (see Figure B5).  Although time, location, and extent of these events are 
unpredictable, such events have occurred at the nearby Troy Mine in 1984 when the Troy Mine 
was operated by ARSARCO, and could occur during the life of the Rock Creek mine (MDEQ 
and USFS 2001).  Factors adding to the risks associated with spills include frequency and 
number of trucks hauling, weather, proximity of the road to live water, effectiveness of spill 
response equipment, and frequency and thoroughness of maintenance of facilities.  In addition to 
direct effects on fish, such events may result in chronic and long-term effects on the habitat’s 
ability to support bull trout.  Monitoring and mitigation plans are expected to address the 
necessary requirements to minimize impacts in the event of a spill.

Emergency Action Plans would be required prior to mine operation to facilitate monitoring and 
mitigation in the event of accidental discharge of toxic or hazardous materials or sediments, 
which could adversely impact the environment.  The Acid Rock Drainage and Metals Leaching 
and Water Resources Monitoring Plans would require testing and monitoring of the paste tailings 
to determine tailings and tailings impoundment facilities impacts to surface and ground water. If 
testing and monitoring of the paste tailings indicates that additional adverse impacts to bull trout 
are anticipated, reinitiation of consultation would be warranted and the Service would request it.

Non-Native Fish Species
If streamflow reductions were to occur, it is possible that there could be associated temperature 
impacts that could provide a competitive advantage to non-native salmonids in mainstem Rock 
Creek, East Fork Bull River, mainstem Bull River, and Copper Gulch.  Streamflow reductions 
could also reduce the likelihood of invasion of East Fork Rock Creek by brook trout, where they 
currently do not occur and are blocked by seasonal dewatering in portions of Rock Creek.

Potential increases in non-native fish species resulting from baseflow depletions could be one 
component of the Aquatic and Fisheries Mitigation Plans.  Potential non-native mitigation 
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measures may be selected in the future following further re-runs of the 3D groundwater model 
following Phase I.  Direction and site-specific actions in the mitigation plans will be conducted 
under guidance and approval of the Service, FWP and the KNF.

Monitoring and Mitigation Plans
The proposed action includes the future refinement and approval of monitoring and mitigation 
plans for bull trout.  Hecla will be required to develop and implement these plans in cooperation 
with the MDEQ, the Forest, and the Service. The 2017 SEIS (USFS 2017a) contains a complete 
description of the conceptual monitoring and mitigation plans for Alternatives III through V 
developed by MDEQ and the Forest.

Hecla would be required to develop final monitoring and mitigation plans prior to project startup.   
The regulatory agencies have agreed to review and refine the plans as an interagency team.  To 
minimize impacts to bull trout, the plans potentially directly affecting the fishery would be 
reviewed from a fisheries perspective. The Service will participate as an advisor as needed on 
issues related to water use, fishery monitoring plans, sediment abatement plans and monitoring, 
and groundwater monitoring.  The Service will have approval authority for these plans and 
evaluations. This authority will be retained by the Terms and Conditions in the Incidental Take 
Statement of this biological opinion. All plans are to identify trigger or alert levels, which would 
require Hecla to implement a corrective action plan.  Corrective action plans for the most likely 
scenarios would need to be developed and approved prior to project startup.

All monitoring would require an annual report unless otherwise specified.  The reporting format
and requirements would be reviewed and finalized by MDEQ, the Forest, and the Service. 
Reports would be submitted to other review agencies as identified by the Forest and MDEQ. 
After submittal of a monitoring plan, the regulatory agencies and all other relevant agencies 
would review the monitoring plan and results, and evaluate possible modifications to the plan or 
permitted operations.

Monitoring and mitigation plans to be refined, approved and ultimately included in the plan of 
operations include:

Air Quality Monitoring
Rock Mechanics Monitoring
Acid Rock Drainage and Metals Leaching Plan
Evaluation Adit Data Evaluation Plan
Tailings Paste Facility and Tailings Surry Line Construction Monitoring Plan
Soils and Erosion Control Plan
Reclamation Monitoring Plan
Water Resources Monitoring Plan
Influent and Effluent Monitoring Plan
Monitoring of Biological Oxygen Demand Plan
Wildlife Mitigation an Monitoring Plan
Threatened and Endangered Species Mitigation Plan
Aquatics and Fisheries Monitoring and Mitigation Plan



Biological Opinion: KNF Rock Creek Mine Project                06E11000-2017-F-0157

67

Hard Rock Mining Impact Plan
Wetlands Mitigation Plan

3. Species’ Response to the Proposed Action

The expected bull trout population response to the proposed mining operations is associated with 
impacts to the aquatic habitat and the resulting impacts to individual bull trout that inhabit action 
area streams in the LPO Core Area. The expected response to predicted baseflow depletions in a
number of streams Rock Creek and the Bull River would adversely affect individual bull trout in 
both of these local populations. Adverse effects would be expected to occur because of: (1) 
disruption (modification) of spawning sites through reduced size and diminished hyporheic flows 
through the gravels, resulting in spawning bull trout being forced to utilize less favorable 
spawning locations or locations with diminished capability (size and quality); (2) diminished 
water flow through gravels containing incubating bull trout eggs, causing reduced survival to 
hatching of bull trout eggs; and (3) diminished amount and quality of juvenile bull trout rearing 
habitat caused by reduced water flow through streambed substrates, resulting in reduced survival 
of juvenile bull trout.

Predicted short-term increases in sediment from the proposed mining activities in a number of 
streams would also adversely affect bull trout in the affected streams and LPO Core Area.  This 
impact would largely be attributable to reduced survival of incubating eggs and young (small) 
fish as increased sediment in the affected streams decreases egg survival and fills interstitial 
spaces in the substrate reducing volume and quality of juvenile bull trout rearing habitats. 
Increases in sedimentation affect incubation, emergence, and survival rates of eggs, fry, and 
juveniles. Fine sediment fills spaces between the gravel needed by incubating eggs and fry. 
Because bull trout eggs incubate about seven months in the gravel, they are especially vulnerable 
to fine sediment and water quality degradation (Fraley and Shepard 1989). Juveniles are 
similarly affected, as they also live on or within the streambed cobble (Pratt 1984).

Baseflow depletions will reduce spawning habitat in Rock Creek and the Bull River.  These 
depletions may also result in reduced migratory capability of adfluvial adults attempting to 
spawn.  A small number of adfluvial bull trout have been observed in Rock Creek, but this local 
population is primarily of the resident life form. These individuals will not be impacted by 
migratory barriers since they reside in Rock Creek year-round. While baseflows will be reduced 
in the Bull River, it is unlikely that reductions will result in a seasonal migratory barrier since 
flows are high enough to provide adfluvial adult passage year-round (see discussion in Section 
G.1).  

If adverse effects from the proposed action are enough to adversely affect bull trout in the Rock 
Creek or Bull River local populations, the overall effect to the LPO Core Area population would 
be negligible because of the relatively small contribution from these local populations. Rock 
Creek and Bull River are only two of 35 local populations contributing to the LPO Core Area 
(USFWS 2015b).  At most, the rate of recovery of the core area population may slow slightly, if 
at all, assuming fish passage at the dams and habitat restoration continues and is successful.  
Furthermore, tributaries that flow directly into LPO are the primary source (nearly 87 percent) of 
the spawning habitat for bull trout in the LPO Core Area (see above discussion in Section G.1).  
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These local populations are robust and stable, with many showing record high redd counts in 
2017 (K. Bouwens, IDFG pers. comm. 2017).  

In summary, Rock Creek and Bull River are two of 35 local populations in the LPO Core Area.
If the Rock Creek and Bull River local populations are adversely affected by the project as 
anticipated, the risk to the function of the core area population would not change since the effect 
would be minimal. The functioning of the LPO Core Area would continue to be maintained and 
the risk from stochastic change in the environmental would be unaffected.  This is largely 
because of the strength and stability of the remaining local populations, the relatively small 
contribution of Rock Creek and Bull River bull trout to the core area, and the recovery efforts
now underway with fish passage (i.e., NorthWestern fish ladder at Thompson Fall Dam, Avista’s 
current fish passage program and proposed new fish passage facility at Cabinet Gorge Dam) and 
habitat restoration activities addressing the main threats to the core area (e.g., fragmentation, 
non-natives).  However, there may be a slight slowing in the rate of recovery for the LPO Core 
Area population because of the slight loss in recruitment potential, but if current efforts to 
recover the adfluvial component under the NorthWestern and Avista programs continue to be 
successful and overshadow the potential loss, the recovery rate of the LPO Core Area will not be 
affected.

4. Critical Habitat Response to the Proposed Action

Rock Creek contains 8.4 miles of designated critical habitat (USFWS 2010) (see Figures 5 & 6).  
Activities associated with the proposed action could potentially negatively impact some of the 
PCEs of bull trout critical habitat in the Rock Creek drainage, resulting in adverse effects to 
critical habitat. It is anticipated that affected PCEs would not be destroyed or adversely modified 
so as not to function for bull trout, but instead the level of function would be diminished below 
baseline conditions to some degree, and would be permanent for baseflow depletion impacts and 
temporary for sediment impacts (the duration of effects restricted to the 2 year road closure and 
recovery period).  Predictions of effects from baseflow depletions would occur during Phase II of 
the proposed operation (see Table 5). Negatively affected PCEs include No. 1 (influences of 
subsurface water, hyporheic flows), No. 7 (natural hydrograph), and No. 8 (water quality and 
quantity). These effects represent a permanent adverse effect to bull trout critical habitat.

Increases in sedimentation in the Rock Creek drainage could cause degradation of PCE No. 6 
(spawning and rearing substrate, see KNF BA: USFWS 2017) and other PCEs to a lesser extent.  
The increase in sedimentation and habitat degradation is anticipated to occur during the 
evaluation and construction periods.  The effects on other PCEs as a result of increased (and 
temporary) sedimentation are difficult to discern; however; long-term monitoring of habitat 
conditions and water quality parameters are likely to reveal any significant changes to these 
PCEs.

Designated bull trout critical habitat occurring in the East Fork Bull River is shown in Figures 7 
and 8. The total amount of designated critical habitat is 24.7 miles in Bull River watershed, with 
8.0 of those miles occurring in the East Fork Bull River.  In general, the Service anticipates 
activities associated with the proposed action could negatively impact some of the PCEs of bull 
trout critical habitat in the Bull River drainage, resulting in adverse effects to critical habitat. It 
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is anticipated that affected PCEs would not be destroyed or adversely modified so as not to 
function for bull trout, but instead the level of function would be diminished below baseline 
conditions to some degree, and would be permanent for baseflow depletion impacts.  Predictions 
of effects from baseflow depletions would occur during Phase II of the Rock Creek Project (see 
Table 5). Negatively affected PCEs include No. 1 (influences of subsurface water, hyporheic 
flows), No. 7 (natural hydrograph), and No. 8 (water quality and quantity). These effects 
represent a permanent adverse effect to bull trout critical habitat.

The specific effects of mining operations on designated critical habitat are similar to those 
described in Section H.1 (Potential Effects of Mining Operations, pg. 56) because the PCEs 
considered under designated critical habitat involve the same habitat parameters such as 
influences of subsurface water, migration habitats, water temperature, spawning and rearing 
substrates, natural hydrograph, water quality and quantity. Consequently, those discussions and 
analysis of effects apply here; and therefore, will not be repeated. Impacts, should they occur, 
related to water quality and quantity because of the construction, operation, and post-Closure 
periods of the Rock Creek Project are primarily expected to adversely affect aquatic habitat 
(including designated critical habitat) and subsequently fish, aquatic macroinvertebrates, and 
plants by reducing habitat quantity, quality and diversity.

The expected designated bull trout critical habitat response to the mining operations is associated 
with impacts to the aquatic habitat and the resulting impacts to individual bull trout. Predicted 
permanent decreases in groundwater contributions to streamflow will result in decreased quantity 
of habitat, especially during baseflow conditions, affecting bull trout spawning, egg incubation, 
juvenile rearing, food and sheltering capabilities of the stream (PCEs Nos. 1, 6, 7, and 8). 
Increased sediment from the proposed mining activities has potential to impact the habitat’s 
ability (PCE No. 6) to support several life stages of bull trout within the action area during the 
proposed project. Increases in sedimentation affect incubation, emergence, and survival rates of 
eggs, fry, and juveniles. Fine sediment fills spaces between the gravel needed by incubating 
eggs and fry. Because bull trout eggs incubate about seven months in the gravel, they are 
especially vulnerable to fine sediment and water quality degradation (Fraley and Shepard 1989). 
Rearing habitat is similarly affected, as juveniles also live on or within the streambed cobble 
(Pratt 1984). To avoid these effects, the proposed action includes measure to reduce sediment 
inputs (see Section B.2 Description of the Proposed Action, pgs. 8-9), and plans to mitigate for 
increased sediment (see Section B.2 Description of the Proposed Action, pgs. 10-11).

Depletion of baseflows and an increase in sedimentation could adversely affect designated bull 
trout critical habitat in Rock Creek and the Bull River.  However, these effects will occur on 8.9 
percent of critical habitat in the Lower Clark Fork River CHSU.  Further, the entire Lower Clark 
Fork River CHSU makes up 8.5 percent of critical habitat in the Clark Fork River Critical 
Habitat Unit (see Table 4 above).  This means that the adverse effects of the proposed action will 
affect less than one percent (0.76 percent) of the entire Clark Fork River Critical Habitat Unit.  
Moreover, recent record redd counts in direct tributaries to Lake Pend Oreille (K. Bouwens, 
IDFG pers. comm. 2017) indicate that critical habitat in the remainder of the Clark Fork River 
Critical Habitat is providing the biological requirements for bull trout.  In summary, adverse 
effects of the proposed action are unlikely to significantly change the functional capacity of 
Lower Clark Fork River CHSU.
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I. CUMULATIVE EFFECTS
Cumulative effects include the effects of future state, tribal, local or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion.  Future 
Federal actions are not considered in this section because they require separate consultation 
pursuant to section 7 of the ESA.

For the purpose of this consultation, cumulative effects are primarily the effects attributable to 
state and private landowners.  It is likely that ongoing and reasonably foreseeable actions on
private lands within the action area include timber harvest, road building, subdivision, home site 
and septic system development, road construction and maintenance, riparian disturbance, 
streambank armoring, and water withdrawals. Effects to fish habitat, including bull trout critical 
habitat, resulting from these practices include reduced channel stability, decreased habitat 
complexity, increased nutrient inputs, increased sedimentation, increased stream temperature, 
and reduced base flows. Although all of these activities are likely to occur, the amount and 
intensity on private land would not change the scope or magnitude of effects anticipated from 
this proposal.

Non-native fish species are identified as a primary threat to bull trout in the LPO Core Area 
(USFWS 2015b).  The extent to which non-native fish populations grow in both size and 
distribution is largely under the jurisdiction of non-federal natural resource agencies.  As such, 
the impact of non-native fish proliferation to bull trout in the action area remains difficult to 
determine.

Angler harvest and poaching has been identified as one reason for bull trout decline (USFWS 
2015b).  It is likely that recreational fishing, especially in known spawning streams in the fall, 
will increase as the human population in western Montana increases.  Misidentification of bull 
trout has been a concern because of the similarity of appearance with brook trout. Although 
harvest of bull trout in the majority of the action area is illegal, incidental catch likely occurs.  
The fate of released bull trout is unknown, but some level of hooking mortality is likely due to 
the associated injuries and the stress of handling fish (Long 1997).  Unintentional and illegal 
harvest could have a direct effect on the bull trout in the action area.  The extent of the effect is 
dependent on the amount of increased recreational fishing pressure, which is a function of the 
increased number of people fishing each season.  Illegal poaching is difficult to quantify, but 
generally increases in likelihood as the human population in the vicinity grows (Ross 1997).  
This may increase as the human population grows, but we anticipate that closed roads and 
limited public access will keep this low. 

Global climate change and the related warming of our climate have been well documented.  
Evidence of global climate change/warming includes widespread increases in average air and 
ocean temperatures, accelerated melting of glaciers, and rising sea level.  Given the increasing 
certainty that climate change is occurring and is accelerating (IPCC 2007; Battin et al. 2007), we 
can no longer assume that climate conditions in the future will resemble those in the past.  The 
causes and effects of climate change transcend the action area.  However, potential increases in 
water temperature – locally and within the range of bull trout - due to climate change, and the 
impact these factors have on habitat, provide more favorable conditions for non-native fish – and 
all affect bull trout. 
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The cumulative effects within the action area are reflected in bull trout population numbers and 
life history forms and the habitat conditions described herein.  All core areas are at risk of the 
continued increase of non-native fish species and fisheries management; and concern for the 
viability and effects to bull trout populations are well documented (USFWS 2015).  Activities 
occurring on private lands at the same time that the proposed federal activities may exert 
cumulative adverse effects on bull trout.  However, some non-federal activities will likely 
improve conditions for bull trout over the long-term and will work in conjunction with federal 
actions toward recovery of bull trout in some instances.

J. CONCLUSION

1. Jeopardy Determination

After reviewing the current status of bull trout, the environmental baseline (including effects of 
federal actions covered by previous consultations) for the action area, the effects of the proposed  
project, and cumulative effects, it is the Service’s biological opinion that the Rock Creek Mine 
Project, as proposed and conditioned, is not likely to jeopardize the continued existence of bull 
trout. This conclusion is based on the magnitude of the project effects to reproduction, 
distribution, and abundance in relation to the listed population.  Implementing regulations for 
section 7 (50 CFR 402) defines “jeopardize the continued existence of” as “to engage in an 
action that reasonably would be expected, directly or indirectly, to reduce appreciably the 
likelihood of both the survival and recovery of a listed species in the wild by reducing the 
reproduction, numbers, or distribution of that species.”  Our conclusion is based on, but not 
limited to, the information presented in the 2017 biological assessment (USFS 2017), 
information exchanged between the KNF and the Service, and information in our files cited 
throughout.

Jeopardy determinations for bull trout are made at the scale of the listed entity, which is the 
coterminous United States population (64 FR 58910).  This follows the April 20, 2006, analytical 
framework guidance described in the Service’s memorandum to Ecological Services Project 
Leaders in Idaho, Oregon and Washington from the Assistant Regional Director – Ecological 
Services, Region 1 (USFWS 2006).  The guidance indicates that a biological opinion should 
concisely discuss all the effects and take into account how those effects are likely to influence 
the survival and recovery functions of the affected [then] interim recovery unit(s), which should 
be the basis for determining if the proposed action is “likely to appreciably reduce both survival 
and recovery of the coterminous United States population of bull trout in the wild.”

As detailed earlier in this BO (see Section E.1 and Table 3), the approach to the jeopardy 
analysis in relation to the proposed action follows a hierarchical relationship between units of 
analysis (i.e., geographical subdivisions) that characterize effects at the lowest unit or scale of 
analysis (the local population) toward the highest unit or scale of analysis (the Columbia 
Headwaters Recovery Unit).  The hierarchical relationship between units of analysis (local 
population, core areas) is used to determine whether the proposed action is likely to jeopardize 
the survival and recovery of bull trout.  As mentioned previously, if the adverse effects of the 
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proposed action do not rise to the level where it appreciably reduces both survival and recovery 
of the species at a lower scale, (such as the local population or core area) then the proposed 
action could not jeopardize bull trout in the coterminous United States (i.e., range wide).  
Therefore, the determination is appropriately a no-jeopardy finding.  However, if a proposed 
action causes adverse effects that are determined to appreciably reduce both survival and 
recovery of the species at a lower scale of analysis (i.e., local population or core area), then 
further analysis is warranted at the next higher scale.

The information and analysis presented in this biological opinion indicates that adverse effects to 
the Rock Creek and Bull River local populations of bull trout are likely, but these effects on the 
larger LPO Core Area are relatively minor.  As a result, the Service concludes that 
implementation of this project is not likely to jeopardize the continued existence of bull trout at 
the scale of the LPO Core Area, and by extension is not likely to jeopardize bull trout at higher 
organizational levels (i.e., Lower Clark Fork River Geographic Region, Columbia Headwaters
Recovery Unit, Coterminous United States; see Table 3 in Section F.3).  Therefore, the Service 
concludes that this project not appreciably reduce both the survival and recovery and would not 
jeopardize bull trout at the range-wide scale of the listed entity, the coterminous population of 
the United States.

This conclusion is further supported by the following:

The Clark Fork River watershed is 1 of at least 20 major watersheds forming 
the Columbia River basin, though it is amongst the largest (USDI 2002b).  
This demonstrates the small fraction of bull trout abundance, reproduction, 
and distribution of the Columbia River basin bull trout represented by this 
core area.

The probability of persistence of bull trout in the Columbia River basin would 
not be significantly reduced even if the Rock Creek Project affects the Rock 
Creek and Bull River local populations to the extent discussed in this BO.
This is because these are two of 35 local populations within the LPO Core 
Area.

Nearly 87 percent of bull trout spawning in the LPO Core Area occurs in 
tributaries that are not Affected by the Rock Creek Mine Project (i.e., below 
Cabinet Gorge Reservoir).  These local populations are healthy and robust, as 
evidenced by 2017 redd counts that neared or surpassed record highs.

Significant progress has been made in fish passage over the lower Clark Fork 
River dams.  A fish ladder has been constructed and is operational on the 
Thompson Fall Dam (NorthWestern Energy), and improved efficiency 
resulting from a fish passage facility at Cabinet Gorge Dam (Avista) is 
proceeding toward approval, with construction potentially beginning in 2018.  

Advances by Avista in juvenile trapping methods and efficiency is beginning 
to lead to increased return of spawning adults in LPO Core Area local 
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populations above Cabinet Gorge and Noxon Dams.  This will further enhance 
the LPO Core Area.

Several habitat restoration projects in the LPO Core Area have been 
implemented and more are likely in the near future.

The proposed action will include mitigation programs to reduce impacts to 
bull trout.  These include an Aquatic and Fisheries Mitigation Plan and 
Sediment Mitigation Plan.  Mitigation plans will be required to be developed 
and implemented by Hecla with input from natural resource agencies (i.e., the 
Service, FWP, KNF, MDEQ), with the Service having final approval 
authority.

As a result, the Service concludes that implementation of the proposed action is not likely to 
appreciably reduce the reproduction, numbers, or distribution of bull trout at the scale of the LPO 
Core Area, and by extension in the Lower Clark Fork River Geographic Region and the 
Columbia Headwaters Recovery Unit.  Therefore, the Service concludes that proposed action
will not appreciably reduce both the survival and recovery and would not jeopardize bull trout at 
the range-wide scale of the listed entity, the coterminous population of the United States.

2. Adverse Modification Determination

After reviewing the current status of the Critical Habitat Subunit in the action area (Lower Clark 
Fork River CHSU) and it’s relationships to the LPO Core Area, the environmental baseline for 
the action area, the effects of the proposed action, and the cumulative effects, it is the Service’s 
biological opinion that implementation of the proposed action is not likely to destroy or 
adversely modify bull trout critical habitat.

Pursuant to current national policy and the statutory provisions of the Act, destruction or adverse 
modification means a direct or indirect alteration that appreciably diminishes the value of critical 
habitat for the conservation of a listed species. Such alterations may include, but are not limited 
to, those that alter the physical or biological features essential to the conservation of a species or 
that preclude or significantly delay development of such features (50 CFR 402.02).

As proposed, implementation of the Rock Creek Project is anticipated to adversely affect
designated critical habitat in Rock Creek and the Bull River by diminishing the function of some 
of the PCEs due to increases in sedimentation reductions in baseflow. However, we do not 
anticipate that these effects will to reduce the conservation value within the critical habitat unit
as a whole, and, therefore, are not expected to adversely modify critical habitat on a range-wide 
basis.  

The following reasons are the basis for our conclusion:

The function of designated critical habitat in the Clark Fork River basin would 
not be significantly reduced because none of the PCEs in action area would be 
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eliminated.  It is anticipated that at most, affected PCEs would be diminished 
functionally a small degree.

Depletion of baseflows and an increase in sedimentation could adversely 
affect designated bull trout critical habitat in Rock Creek and the Bull River.  
However, these effects will occur on 8.9 percent of critical habitat in the 
Lower Clark Fork River CHSU.  

Further, the entire Lower Clark Fork River CHSU makes up 8.5 percent of 
critical habitat in the Clark Fork River Critical Habitat Unit (see Table 4 in 
Section F.3).  This means that the adverse effects of the proposed action will 
affect less than one percent (0.76 percent) of the entire Clark Fork River 
Critical Habitat Unit. 

Recent (2017) redd counts in direct tributaries to Lake Pend Oreille neared or 
set all-time record highs.  This indicates that critical habitat in the remainder 
of the Clark Fork River Critical Habitat and the LPO Core Area is in a
condition that provides the biological requirements for bull trout.  

Several habitat restoration projects in the action area have been implemented
as a result of Avista’s Clark Fork Settlement Agreement, and more are likely 
in the near future. These are anticipated to benefit critical habitat by
improving conditions on PCEs

The approach to the adverse modification analysis in relation to the proposed action follows a 
hierarchical relationship between units of analysis (discussed in detail in Sections E.2, F.2 and 
Table 4 above).  The hierarchical relationship between units of analysis (e.g., stream segment, 
critical habitat subunit) is used to determine whether the proposed action is likely to adversely 
modify designated bull trout critical habitat. Should the adverse effects of the proposed action 
not rise to the level where it appreciably diminishes the value of critical habitat at a lower scale, 
such as the individual stream segment or subunit, the proposed action could not adversely 
modify bull trout critical habitat at larger scales such as the critical habitat unit or the 
coterminous United States (i.e., range wide). Therefore, the determination will result in a no 
adverse modification finding. In this biological opinion, the Service concludes that the proposed 
action will not appreciable reduce the value of bull trout critical habitat in the Lower Clark Fork 
River CHSU, and by extension it will not destroy or adversely modify bull trout critical habitat at 
the scale of the Clark Fork River Basin Critical Habitat Unit (Unit 31).

K. INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the “take” 
of endangered and threatened species, respectively, without special exemption.  Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct.  Harm is further defined by the Service to include significant habitat 
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modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering.  Harass is 
defined by the Service as intentional or negligent actions that create the likelihood of injury to 
listed species to such an extent as to significantly disrupt normal behavior patterns which 
include, but are not limited to, breeding, feeding or sheltering.  Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.  
Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to, and not 
intended as part of, the agency action is not considered to be prohibited taking under the Act 
provided that such taking is in compliance with the terms and conditions of this Incidental Take 
Statement.

The measures described below are not discretionary and must be undertaken by the Kootenai 
National Forest (Forest) so that they become binding conditions of any contract issued, as 
appropriate, for the exemption in section 7(o)(2) to apply.  The Forest has a continuing duty to 
regulate and oversee the activity covered by this Incidental Take Statement.  If the Forest fails to 
assume and implement the terms and conditions of the Incidental Take Statement, the protective 
coverage of section 7(o)(2) may lapse.  To monitor the impact of incidental take, the Forest must 
report the progress of the action and its impact on the species to the Service as specified in the 
Incidental Take Statement [50 CFR 402.14(i)(3)].

The proposed action includes the future refinement and approval of monitoring and mitigation 
plans for bull trout by Hecla in cooperation with the MDEQ, the KNF, and the Service. Volume 
II of the SEIS (USFS 2017a) contains a complete description of the conceptual monitoring and 
mitigation plans developed by MDEQ and the KNF.  The KNF shall ensure that Hecla develops
final monitoring and mitigation plans prior to project startup.  The regulatory agencies would 
review and approve the plans as an interagency team.  To minimize impacts to bull trout, the 
plans potentially directly affecting the fishery would be reviewed from a fisheries perspective.  
The Service will participate on issues related to water use, fishery monitoring plans, sediment 
abatement plans and monitoring, and groundwater monitoring. The Service will have approval 
authority of these plans and evaluations as described in the incidental take statement in this 
biological opinion. All plans shall identify trigger or alert levels, which would require Hecla to 
implement a corrective action plan. Corrective action plans with appropriate triggers for the 
most likely scenarios shall be developed and approved by the interagency team prior to project 
startup. These requirements are similar to what was required under the 2007 BO’s Incidental 
Take Statement with the only difference being that some actions will be required in the Bull 
River Watershed since effects to the Bull River local population were not considered in the 2007 
BO.

All monitoring shall require an annual report unless otherwise specified. The reporting format 
and requirements would be reviewed and finalized by MDEQ, the KNF, and the Service. 
Reports would be submitted to other review agencies as identified by the KNF and MDEQ. 
After submittal of a monitoring report, the regulatory agencies and all other relevant agencies 
would review the monitoring plan and results, and evaluate possible modifications to the plan or 
permitted operations.
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Monitoring and mitigation plans to be refined, approved and ultimately included in the plan of 
operations include:

Air Quality Monitoring
Rock Mechanics Monitoring
Acid Rock Drainage and Metals Leaching Plan
Evaluation Adit Data Evaluation Plan
Tailings Paste Facility and Tailings Surry Line Construction Monitoring Plan
Soils and Erosion Control Plan
Reclamation Monitoring Plan
Water Resources Monitoring Plan
Influent and Effluent Monitoring Plan
Monitoring of Biological Oxygen Demand Plan
Wildlife Mitigation and Monitoring Plan
Threatened and Endangered Species Mitigation Plan
Aquatics and Fisheries Monitoring and Mitigation Plan
Hard Rock Mining Impact Plan
Wetlands Mitigation Plan

1. Amount of Extent of Take Anticipated

The Service anticipates certain activities associated with the proposed action would result in 
incidental take of bull trout in the form of harm, harassment or mortality related to expected 
degradation of aquatic habitat conditions including spawning habitat, rearing habitat and food 
supply and the related risk to bull trout life history stages.  The KNF anticipates that adverse 
impacts could last for the life of the plan of operations and it is possible long term effects of 
mining operations would continue indefinitely after mine closure.  Impacts associated with 
groundwater development, metals contamination, and catastrophic events also are inherent to a 
proposal of this magnitude and considered risks to bull trout.  Although these impacts are not 
expected, such impacts are difficult to predict.  These actions, should they occur, could 
contribute to the overall risk to bull trout in the Lake Pend Oreille Core Area and Reasonable and 
Prudent Measures must be taken to minimize take.

The amount of take that may result from implementation of the proposed action is difficult to 
quantify for the following reasons:

The low likelihood of finding an injured or dead individual.  This is due to 
bull trout’s primarily nocturnal activity patterns, tendency to hide in or near 
the substrate, and the small body size, cryptic coloration, and behavior of 
juvenile and sub-adult bull trout.

The amount of sediment produced from the existing conditions and/or project 
activities is influenced by site parameters (topography, soil type, and 
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vegetation), weather, location and condition of roads, traffic patterns, and 
frequency of use.

Location and amount of sediment delivered to streams depends on numerous 
factors (e.g., flow regime, size of stream, channel roughness, gradient, 
climatic events).

Aquatic habitat modifications are difficult to ascribe to particular sources.

The natural hydrograph of stream flow may be changed or shifted 
imperceptibly over time through interruption of groundwater flow that 
supports or contributes to natural peak and base flow duration, timing and 
magnitude.

If a change in non-native trout/bull trout species composition does occur, 
impacts of increased competition and or hybridization would be difficult to 
quantify.

Detection of dead or impaired bull trout from these activities is unlikely.  
Losses may also be masked by seasonal fluctuations in numbers and removal 
by predators or scavengers.

For these reasons, the Service has determined the actual amount or extent of incidental take is 
difficult to determine. 

According to Service policy, the use of surrogates to express the amount or extent of incidental 
take is appropriate and consistent with Federal court decisions addressing the issue of surrogates 
as reinitiation triggers in incidental take statements (80 FR 26835, May 11, 2015).  Surrogate 
measures of take are especially useful in cases where the biology of the listed species or the 
nature of the proposed action make it impractical to detect or monitor take-related impacts to 
individual animals.  In this BO, the Service uses the following as surrogates of incidental take: 
(1) the amount of sediment loading in the Rock Creek watershed; and (2) the extent of baseflow 
depletion in the Rock Creek and Bull River watersheds.

Anticipated Take Due to Sediment Loading
The amount of total sediment delivered to the stream from proposed project activities is expected 
to increase and peak during the construction period, and the percentage of this total that 
constitutes fine sediment (less than 6.35 mm or 0.25 inches) is expected to increase as well.  
Both sediment parameters (total sediment and percent fines in spawning gravel) can be measured 
and changes detected by conventional substrate sampling methods during this period.  Moreover, 
it is reasonable to expect to observe a measurable reduction in total sediment delivered to the 
stream and a reduction in fine sediment levels in spawning gravel within two years following 
project construction, assuming implementation of the proposed sediment abatement measures 
and BMPs are effective.  As a result, the duration of anticipated incidental take from sediment 
impacts is seven years.  Consequently, intensive post-construction annual sediment monitoring 
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will be necessary for at least ten consecutive years to assure the magnitude in fine sediment 
levels is declining and trend toward pre-project conditions.

The anticipated level of take for total sediment delivered to the affected areas of the Rock Creek 
watershed will be limited to a numeric threshold.  The numeric threshold is based on modeled 
outputs generated from the Forest's R-1 WATSED modeling as described in the Forest's 
biological assessment (USFS 2017, 2007).  Outputs of the modeled sediment loading are the 
predicted percent increase above baseline sediment levels at the height of the construction 
period.  The "incidental take" thresholds for total sediment delivered are based on these outputs 
and are as follows: (1) 46 percent in the West Fork Rock Creek; (2) 20 percent in the East Fork 
Rock Creek; and (3) 38 percent overall for the entire Rock Creek watershed.  To determine the 
extent of incidental take, actual measurements of sediment loading will be compared annually to 
the established pre-construction baseline level each year during the five year construction period 
and for two consecutive years immediately following the construction period. If the actual (as 
measured annually) percent increase above the pre-construction baseline level exceeds the 
modeled outputs (i.e., thresholds) in any one year during this seven year period, then anticipated 
take has been exceeded and the Service should be consulted per the Terms and Conditions in the 
Incidental Take Statement and Reinitiation Notice of this biological opinion.

In addition to the above, a second numeric threshold will be evaluated annually to determine 
project-related impacts to spawning areas.  This metric is the average median percent fine 
sediment as measured in bull trout spawning substrate and is based on values measured from 
sediment core sampling conducted by Washington Water Power (1996) and as described in the 
KNF’s biological assessment (USFS 2017, 2007).  Note that this value is not a percent increase 
over baseline conditions, but a fixed numeric value that is derived as a percent of substrate 
composition found in spawning areas that can be compared to those levels before the project is 
constructed.  In this biological opinion, the values for the metric "average median percent fine 
sediment" were adjusted conservatively upward from the values found in the Washington Water 
Power study in order to account for anticipated project-related increases in fine sediment.  The 
increases are 13 percent (increased from 27 to 40 percent) for West Fork Rock Creek, (bull trout 
are assumed to be spawning in this tributary and it is anticipated to be the most heavily impacted 
spawning area) and 7 percent (increased from 43 to 50 percent) for mainstem Rock Creek.  Fine 
sediment in spawning areas was not measured in the East Fork Rock Creek because the 
predominant substrate material was boulders and large cobble and what little spawning area 
existed was limited to isolated pockets of gravel behind stable debris or boulders (Washington 
Water Power 1996).

The Service anticipates that fine sediment in spawning gravels will likely increase during the 
construction period and have an adverse impact on embryo survival.  The threshold limit for 
anticipated take will be preset based on a level of tolerance for embryo survival and the expected 
duration of this impact.  As measured annually by the metric "average median percent fine 
sediment," the threshold limit is 40 percent fine sediment in spawning areas in the West Fork 
Rock Creek and 50 percent fine sediment in spawning areas in the mainstem Rock Creek below 
the confluence of the East Fork and above the confluence of Engle Creek.  Each year during the 
construction period and for two years immediately following the construction period these data 
will be collected and compared to the pre-construction baseline values to determine the extent of 
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incidental take.  If annual monitoring of fine sediment levels shows that the increase in percent 
fines has surpassed these pre-set values in any one year during this seven year period, then the 
amount of anticipated take has been exceeded and the Service should be consulted per the Terms 
and Conditions in the Incidental Take Statement and Reinitiation Notice of this biological 
opinion.

The amount of anticipated take due to changes in sediment loading is based on the modeling 
estimates of the WATSED outputs and the likelihood that increasing amounts of sediment 
loading during the construction period will increase the probability of habitat changes 
detrimental to bull trout. Consequently, monitoring of a suite of habitat variables will be 
required (e.g., pool depth, channel width/depth ratio, substrate embeddedness, channel braiding, 
etc.) to determine the actual effects of stream channel changes due to the sediment loading and to 
determine which habitat parameters may change in function to a higher risk level for bull trout. 
Pre-construction monitoring of these habitat parameters for at least three years would yield the 
most accurate baseline information for comparison to future habitat change attributable to the 
project.  The Service will require that the Aquatic and Fisheries Mitigation Plan provide for 
sampling of pre- project habitat parameters to more accurately measure baseline conditions for a 
period of three years, including measurements of fine sediment in bull trout spawning gravel.

Should the amount of fine sediment deposited in bull trout spawning areas progressively increase 
up to 40 percent, embryo survival could progressively decrease to 20 percent in the West Fork 
Rock Creek.  Fine sediment is not expected to reach this level during the seven year period; 
however, it is expected to increase to some extent. If monitoring shows that this level has been 
reached or exceeded, immediate corrective measures will be necessary.  If percent fines in bull 
trout spawning areas in the mainstem Rock Creek progressively increase up to 50 percent,
embryo survival could progressively decrease to 10 percent during this seven year period.
However, this level is not expected to be reached, but if monitoring shows it has been reached or 
exceeded, immediate corrective measures will be necessary.

Mitigation measures are expected to be effective in reducing sediment loading; however, it is 
difficult to predict how effective the measures will be and how much change in substrate 
composition will affect survival for bull trout or any salmonid.  Consequently, collecting 
accurate baseline information before construction of the project is essential for comparison 
purposes and will be required as part of the Aquatic and Fisheries Mitigation Plan.

The development and approval of the Aquatic and Fisheries Mitigation Plan will incorporate 
appropriate sediment/substrate metrics to measure, detect, and evaluate each year project-related 
changes in habitat conditions that can be related to changing population parameters.  In turn, this 
information can be used to assess impacts and gage whether the amount of incidental take is 
being minimized as anticipated and whether corrective actions are needed to address incidental 
take concerns.  In this biological opinion, incidental take from potential sediment impacts has 
been assessed based on the best technical information available; however, through the 
development of the Aquatic and Fisheries Mitigation Plan, there may emerge a better means to 
calculate this incidental take or to refine this approach to better reflect the potential impacts. 
Because the Service will participate in the development and approval of this Plan, the Service 
may re-evaluate this assessment in this incidental take statement based on new technical
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information to help better refine its incidental take assessment and to ensure that sediment 
impacts are being minimized accordingly.

To ensure protection for a species assigned take due to mining related activities, reinitiation of 
consultation will be necessary if the Terms and Conditions are not adhered to, or the magnitude 
of the mining activities exceeds the scope of this opinion.

Anticipated Take Due to Baseflow Depletions
As discussed above, the Service can use surrogates to measure the amount or extent of incidental 
take. In this biological opinion, the extent and magnitude of baseflow depletions will be used as 
a surrogate to determine the level of anticipated take that may result from the Proposed Action.

For Rock Creek, the Service predicts that stream flow during baseflow conditions would 
decrease by a maximum of 6.7 percent.  Baseflow depletion will be measured at the confluence 
with the Clark Fork River.  For the East Fork Bull River, the Service predicts that stream flow 
during baseflow conditions would have a maximum decrease of 4.0 percent. Predicted baseflow 
depletions for the East Fork Bull River will be measured at the confluence with the mainstem of 
the Bull River.  For the mainstem Bull River, the Service predicts that stream flow during 
baseflow conditions would have a maximum decrease of 0.7 percent.  Predicted baseflow 
depletions for the mainstem Bull River will be measured at the confluence with the Clark Fork 
River.

Establishment of appropriate numbers and locations of stream flow measuring stations will be 
necessary to establish when take has been exceeded. The longer the record of documented 
baseflow stream levels, the more accurate future determinations of the level of take will be. The 
development, approval, and early implementation of a stream flow monitoring plan will facilitate 
appropriate baseflow stream flow metrics to measure, detect, and evaluate each year to determine 
project-related changes to baseflow conditions. This information can be used to assess impacts 
and gauge whether the amount of incidental take is being exceeded and whether additional 
corrective actions are needed to address incidental take concerns (through principals of adaptive 
management).

Incidental take will be exceeded if the measured level of baseflow depletions exceeds the 
predicted baseflow depletions described above (also presented in Table 5), and reinitiation of 
consultation will be required.

2. Effect of Take

Through the analysis in this biological opinion, the Service has determined that this level of 
incidental take is not likely to jeopardize the continued existence of the coterminous United 
Stated population of bull trout.

3. Reasonable and Prudent Measures

Biological opinions provide “reasonable and prudent measures” that are expected to reduce the 
amount of incidental take.  Reasonable and prudent measures refer to those actions the Director 



Biological Opinion: KNF Rock Creek Mine Project                06E11000-2017-F-0157

81

believes are necessary or appropriate to minimize the impacts, i.e., amount or extent, of 
incidental take resulting from proposed actions [50 CFR §402.02].  Reasonable and prudent 
measures are nondiscretionary and must be implemented by the action agency in order for the 
exemption in section 7(o)(2) to apply.

These Reasonable and Prudent Measures (RPMs) are similar to what was included in our 2007 
BO, with the difference being that some RPMs now pertain to the Bull River watershed in 
addition to the Rock Creek watershed.  The Service believes the following RPMs are necessary 
and appropriate to minimize impacts of incidental take of bull trout:

RPM # 1:  Assess and quantify incidental take of bull trout through completion of a pre-project
watershed assessment of the Rock Creek and Bull River watersheds which 
characterize the bull trout population and habitat conditions in each watershed.  This
shall be done in consultation with the Service, the KNF, FWP and any appropriate 
watershed councils. Incorporate, as appropriate, any additional findings into 
monitoring and mitigation plans. The following shall also be done as part of RPM 
#1:

a. Implement a fish monitoring program to document the current status of 
bull trout in Rock Creek and the Bull River, and the effect of
mitigation activities on bull trout. Define bull trout distribution,
densities, age class structures, genetics, growth rates, fecundity, and
status of life history forms.

b. Implement a fish monitoring program to document the current status
of non-native trout distribution in Rock Creek and the Bull River.  The 
program will determine the effect of project activities on non-native
trout, and the feasibility of reducing risk of hybridization and 
interspecific competition by removing non-native trout using accepted
methodology.

c. Implement an assessment of existing instream habitat conditions for 
bull trout in Rock Creek and the Bull River.  Include assessment of
spawning, rearing and overwintering conditions for resident and
adfluvial bull trout.  Also include temperature and sediment monitoring 
to establish baseline conditions for bull trout.

d. Implement a stream habitat enhancement program that improves the
ability of bull trout to move throughout the year in Rock Creek and the 
Bull River, and increases habitat availability and diversity for
migratory and resident bull trout. Include an assessment of 
alternatives and designs for stream diversion to be constructed around
the paste facility.
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e. Identify sediment sources currently impacting Rock Creek and plan,
design, and implement sediment abatement measures to reduce
sediment input to the stream prior to initiation of any ground disturbing
activities not related to adit exploration and development. This plan
shall identify existing sediment sources such as culverts, road impacts,
bridges, past bank stabilization efforts, and utility right of way impacts.
Complete a road systems analysis to define existing and future road 
uses and closures.

f. Implement a sediment monitoring program to document the ongoing
condition of Rock Creek and the effect of mitigation activities on
sediment levels, and the actual effect of project activities and proposed
mitigation actions on sediment levels in the drainage.

RPM # 2: Evaluate the operation and location of the effluent outfall discharge pipe to eliminate
potential impacts to bull trout in Rock Creek.

RPM # 3: Implement a metals monitoring program that includes monitoring levels of metal 
concentrations in groundwater, surface water, sediments, macroinvertebrates, and 
fish tissues. This could be incorporated in several conceptual monitoring plans 
including, but not limited to, the Aquatics and Fisheries Monitoring and Mitigation
Plan.

RPM # 4: Identify key spawning areas and implement a monitoring program of changes in 
groundwater influence for spawning and rearing bull trout. This would be
incorporated into the groundwater monitoring program.

RPM #5: Complete a risk assessment of road failure related to haul routes and mine related
vehicle traffic. Incorporate any additional measures identified to minimize the risk of 
road failures and the associated impacts to bull trout.

RPM #6: Incorporate any additional measures identified to minimize the risk of failure of the
paste pile or facility and the associated impacts to bull trout. ·

RPM #7: Implement reporting and consultation requirements as outlined in the following terms
and conditions.

4. Terms and Conditions

In order to be exempt from the prohibitions of section 9 of the Act, the Forest must comply with 
the following terms and conditions that implement the reasonable and prudent measure described 
above and outline reporting and monitoring requirements.  In the following terms and conditions 
the term “applicant” is used to describe the company operating the Rock Creek Mine, which is 
Hecla at the time this BO was written. These terms and conditions are non-discretionary:

To fulfill RPM #1, the following terms and conditions shall be implemented:
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1. Upon the of issuance of the letter of approval for the Rock Creek Mine, the KNF 
shall require the applicant to initiate baseline studies for use in complete 
watershed assessments of Rock Creek and the Bull River. The KNF shall require 
the applicant to complete and submit these comprehensive watershed assessments
to the KNF and Service prior to surface disturbance activity not related to the 
evaluation adit stage of the project.

2. The comprehensive watershed assessment shall include a characterization of the 
Rock Creek and Bull River bull trout populations, and instream and riparian 
habitat conditions.  The Rock Creek assessment shall also include existing 
sediment sources in the basin.  The watershed assessments shall include the 
following for Rock Creek and the Bull River:

a. A monitoring plan to document the prevalence of bull trout.  That 
monitoring plan shall include studies to define bull trout distribution, 
densities, age class structures, genetics, and status of resident and 
migratory (adfluvial) bull trout.

b. An assessment and subsequent monitoring plan to define the prevalence 
and distribution of non-native trout.  In conjunction with Montana Fish, 
Wildlife and Parks, determine the feasibility of removing non-native trout 
using accepted methodology.  The assessment shall also include an 
evaluation of the potential reduction of hybridization and competition risk 
by non-native species, and the benefit to bull trout.  

c. If determined feasible and needed, subject to consultation with Montana 
Fish, Wildlife and Parks, a plan to remove non-native trout using accepted 
methodology.

d. An assessment of current instream and riparian habitat conditions for bull 
trout. The assessment shall include information on quantity and quality of 
spawning, rearing and overwintering conditions for resident and adfluvial 
bull trout.  It would include a pre-and post-project assessment of riparian 
conditions including floodplain and channel migration zone areas, and fish 
passage barriers (natural and man-made).

3. The Rock Creek watershed assessment shall also include the following:

a. An assessment of possible sediment mitigation and reduction projects 
within the Rock Creek watershed as outlined in the proposed action.  
Recommendations of stream enhancement projects shall be included in 
that assessment.

b. A feasibility assessment (including engineering options, conceptual 
designs, estimated costs and expected sediment load effects) for sediment 
abatement measures that would reduce sediment levels in the Rock Creek 
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drainage.  This assessment would include any designs for the proposed 
stream diversion around the proposed paste facility and a complete roads 
analysis and recommendations associated with mine activities and 
proposed mitigation projects.  This assessment will identify all potential 
sources of sediment (natural and man-caused) such as mass wasting areas 
and drainage from road surfaces.

c. The sediment abatement program shall implement sediment mitigation 
actions designed to reduce sediment levels in Rock Creek by 38% (the 
projected increase in sediment levels attributable to development of the 
mine as described in the BA) prior to surface disturbance activity not 
related to the evaluation adit stage of the project.

d. Upon completion of the feasibility assessment, the KNF shall require the 
applicant to complete design and permitting requirements, in consultation 
with MDEQ, the KNF, and the Service, and begin construction  of such 
sediment abatement measures as agreed to by the KNF and the Service.

4. Upon the issuance of the letter of approval for the Rock Creek Mine, the KNF 
shall require the applicant to complete and submit to the KNF and the Service a 
sediment monitoring plan that would adequately assess the current (i.e., baseline) 
and long-term status of sediment levels in Rock Creek.  The sediment monitoring 
plan shall be developed in consultation with MDEQ, the KNF, and the Service,
and would address the entire KNF permit time period. The sediment monitoring 
plan shall also include a complete assessment of the effectiveness of the sediment 
abatement program in the Rock Creek drainage. If the assessment concludes, and 
the Service agrees, that the sediment abatement program failed to substantially 
reduce sediment levels in Rock Creek, then the applicant shall prepare an 
assessment of other measures that could be implemented in the Rock Creek 
drainage and would be completed in a time frame agreed to by the Service.

5.   The KNF shall ensure that the applicant establishes and documents the natural 
hydrograph conditions prior to the mine becoming fully operational. This shall 
include installation of a system of stream gages, as necessary, to record various 
stream flow conditions throughout the Rock Creek and Bull River drainages
before, during, and after mine operations. To determine proper stream gage 
locations, the KNF shall ensure that a qualified hydrologist is consulted.

To fulfill RPM #2, the following terms and conditions shall be implemented:

6. Prior to surface disturbance activity not related to the evaluation adit stage of the 
project, the KNF shall require the applicant to complete, and submit to the KNF 
and the Service, an evaluation of operational options with existing diffuser 
location and alternative locations for siting the diffuser entering the Clark Fork 
River below Noxon Dam.  The evaluation shall be prepared in consultation with 
the KNF, MDEQ, and the Service, and shall focus on recommendations that 
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would minimize potential effects on migrating or resident bull trout utilizing the 
Clark Fork River habitats adjacent to the mouth of Rock Creek and the spring area 
immediately upstream.  The Service shall have the authority to ultimately approve 
the evaluation.

7. If the evaluation identifies a more appropriate operation or location for the 
diffuser, the KNF shall require the applicant to modify the plan of operations, as 
agreeable to the Service, to incorporate the alternative most likely to minimize 
impacts to bull trout.

To fulfill RPM #3, the following term and condition shall be implemented:

8. Prior to surface disturbance activity not related to the evaluation adit stage of the 
project, the KNF shall require the applicant to submit a plan to the KNF and the 
Service for metals monitoring as it relates to bull trout habitat requirements.  The 
plan shall include monitoring in water samples, sediment samples, and fish 
samples.  This monitoring shall start prior to mine development to establish the 
baseline, and continue during operations and post operations as determined 
necessary by the KNF and the Service.  The Service shall have the authority to 
ultimately approve the plan.

To fulfill RPM #4, the following term and condition shall be implemented:

9. Prior to surface disturbance activity not related to the evaluation adit stage of the 
project, the KNF shall require the applicant to submit a plan to the KNF and the 
Service for monitoring of groundwater effects as they relate to bull trout habitat 
requirements.  This monitoring shall start prior to mine development to assess the 
baseline, and continue during operations and post operations as determined 
necessary by the KNF and the Service.  The Service shall have the authority to 
ultimately approve the plan.

To fulfill RPM #5, the following term and condition shall be implemented:

10. Prior to surface disturbance activity not related to the evaluation adit stage of the 
project, the KNF shall require the applicant to submit a risk assessment of 
accidents related to haul routes for mine related vehicle traffic to the KNF and the 
Service for evaluation. The assessment shall determine areas most at risk for bull 
trout and make recommendations for additional measures and responses to 
minimize risk.  If any additional measures can be incorporated to minimize the 
risk of catastrophic failures, the KNF, MDEQ, and the Service would determine 
the timeline and mechanism for implementation of those identified measures.

To fulfill RPM #6, the following term and condition shall be implemented:
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11. Measures to minimize paste pile or facility failures shall include: employing the 
Bottom-Up construction sequence, installing blanket and finger drains beneath the 
paste facility; continually modeling and monitoring the moisture content of the 
paste pile during operations to better understand saturation levels, generating a 
detailed design of the paste plant operations and disposal system to ensure quality 
assurance and quality control during operation and post-closure.  If any additional 
measures can be incorporated to minimize the risk of catastrophic paste pile or 
facility failures, the Forest, MDEQ, and the Service would determine the timeline 
and mechanism for implementation of those identified measures.

To fulfill RPM #7, the following terms and condition shall be implemented:

12. The KNF shall require the applicant to annually prepare and submit to the Service 
a report of the mining year activities as well as the next year's proposed activities.

13. During project development and operation the KNF or applicant shall notify the 
Service within 24 hours of any emergency or unanticipated situations arising that 
may be detrimental for bull trout relative to the proposed activity.

14. Within 90 days of the end of each calendar year, the KNF or applicant shall 
provide a written report or letter to the Service indicating the actual number of 
bull trout taken, if any, as well as any relevant biological/habitat data or other 
pertinent information on bull trout that was collected.

15. The KNF shall assure consistent implementation of measures and standards 
specified in the Aquatic Conservation strategies as indicated in the 1998 
Biological Opinion for the Effects to Bull Trout from the Continued 
Implementation of Land and Resource Management Plans and Resource 
Management Plans as Amended by the Interim Strategies for Managing Fish-
producing Watersheds  in Eastern Oregon and Washington, Idaho, Western 
Montana, and portions of Nevada (INFISH).

16. To better monitor mitigation measures identified, the KNF shall provide 
summaries to the Service of all INFISH compliance, water quality and fish 
population monitoring conducted in conjunction with these mining operations.

17. Upon locating dead or injured bull trout, or upon observing destruction of bull 
trout redds, the KNF or applicant shall notify the Service within 24 hours.  
Notification shall be made to the Service’s Montana Ecological Services Office at 
406-449-5225.  The KNF or applicant shall record information relative to the 
date, time, and location of dead or injured bull trout when found, and possible 
cause of injury or death of each fish and provide this information to the Service.
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L. CONSERVATION RECOMENDATIONS
Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species.  Conservation recommendations are discretionary recommendations that: (1) 
identify discretionary measures a Federal agency can take to minimize or avoid the adverse 
effects of a proposed action on listed or proposed species, or designated or proposed critical 
habitat, (2) identify studies, monitoring, or research to develop new information on listed or 
proposed species, or designated or proposed critical habitat, and, (3) include suggestions on how 
an action agency can assist species conservation as part of their action and in furtherance of their 
authorities under section 7(a)(1) of the Act. The Service provides the following 
recommendations:

1. Section 2672.2 of the Forest Service Manual states: “The Forest Service must 
manage habitats at levels that accomplish the recovery of federally listed species 
so that protective measures under the Act are no longer necessary.” The Bull
Trout Conservation Strategy (USFS 2013) was intended, in part, to “help direct 
resources to the most important opportunities, where USFS management has the 
potential to increase habitat quality and connectivity.” The Service encourages 
the KNF to continue utilizing The Bull Trout Conservation Strategy to identify
management opportunities to improve habitat conditions that are conducive to the 
recovery of bull trout.

2. The KNF should continue to monitor, inventory, investigate, and document bull 
trout populations and spawning activities throughout the action area as well as
other potential areas of the Forest.  All existing bull trout spawning surveys 
should be continued as a population monitoring tool using historic methods. 

3. The KNF should continue to work cooperatively with state, private, and other 
federal agencies to reduce adverse conditions, including impacts caused by non-
native fish, habitat fragmentation, and habitat degradation on private and other 
government lands in the Lake Pend Oreille Core Area of the Columbia 
Headwaters Recovery Unit.

4. When possible, the KNF should consider conducting field surveys to verify or 
update indicator ratings of 6th level watersheds (i.e., 6th Code HUCs). Accurate 
representation of indicator values would provide improved assessments of 
watersheds that help identify areas for improvement to reach desired ratings (FA 
or FAR).

5. Where possible, the KNF should consider implementation of recovery actions 
identified in the Service’s Bull Trout Recovery Plan and the associated Columbia 
River Headwaters Recovery Unit Implementation Plan (U.S. Fish and Wildlife 
Service 2015, 2015b).
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M. REINITIATION NOTICE
This concludes formal consultation with the Kootenai National Forest regarding the effects of 
the Rock Creek Mine Project on bull trout and bull trout critical habitat .  As provided in 50 
CFR § 402.16, reinitiation of formal consultation is required where discretionary Federal 
agency involvement or control over the action has been retained (or is authorized by law) and 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 to 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 Service retains the discretion to determine 
whether the conditions listed in (1) through (4) have been met and reinitiation of formal 
consultation in required. 
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October 31, 2017, Supplement No. 2 to the 2006 Rock Creek Mine Biological Opinion on
Grizzly Bears.

The objectives of this supplement are: (1) to review and update the scientific information and 
management developments regarding grizzly bears since 2007; and (2) to review the triggers for 
reinitiation of formal consultation and the rationale for not reinitiating formal consultation on 
grizzly bears.  This document supplements the Service’s October 11, 2006 Rock Creek Mine 
Biological Opinion on Grizzly Bears, as previously supplemented on September 27, 2007. We 
hereby incorporate the 2006 grizzly bear biological opinion, and 2007 grizzly bear supplement, 
by reference.

Reinitiation of Formal Consultation on Grizzly Bears Not Required

As provided for in 50 CFR 402.16: “Reinitiation of formal consultation is required and shall be 
requested by the Federal agency or by the Service, where discretionary Federal involvement or 
control over the action has been retained or is authorized by law and: (a) If the amount or extent of 
taking specified in the incidental take statement is exceeded; (b) If new information reveals effects 
of the action that may affect listed species or critical habitat in a manner or to an extent not 
previously considered; (c) If the identified action is subsequently modified in a manner that causes 
an effect to the listed species or critical habitat that was not considered in the biological opinion; or
(d) If a new species is listed or critical habitat designated that may be affected by the identified
action.”

The Service considered whether any new information or other factors would trigger any of the 
requirements for reinitiation of consultation outlined in 50 CFR 402.16, or would cause us to 
change our conclusions in the 2006 grizzly bear biological opinion, and 2007 supplement (Part A 
Grizzly Bears). We concluded that reinitiation of formal consultation is not required, as the current 
situation does not trigger any of the four reinitiation criteria listed above.

Three of the four triggers for reinitiation are not relevant to this situation: a, c, and d. To clarify: (a)
the amount and extent of taking specified for grizzly bears in the 2006 incidental take statement for 
the Rock Creek mine was not exceeded; (c) the Rock Creek mine project has not been subsequently 
modified in a manner that causes an effect to grizzly bears that was not considered in the biological 
opinion; and finally, (d) there is no new aspect to the grizzly bear listing that may be affected by the 
Rock Creek mine (designated bull trout critical habitat is being addressed in the biological opinion).

Below, we examined the Project in consideration of the second trigger listed in 50 CFR 402.16 
(trigger b) and concluded that there is no new information revealing effects of the Rock Creek Mine 
that may affect grizzly bears in a manner or to an extent not previously considered.  

Review and analysis

Revised Kootenai National Forest Plan

On August 28, 2013, the Service issued a “no jeopardy” biological opinion based on our review 
of the Revised Land and Resource Management Plan (Revised Forest Plan) (USFS 2015) for the 
Kootenai National Forest and its effects on listed species, including grizzly bears. The 2013 BO 
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considered the Rock Creek Mine (pg. II-46 to 47) and the Service’s 2006 BO for grizzly bears on 
the mine as part of our cumulative effects analysis. The Revised Forest Plan became effective on 
January 5, 2015 and the new measures addressing grizzly bears are as protective as Forest plan 
provisions that existed in 2006.  Moreover, the KNF has made additional progress since 2006 at 
attaining access standards (USFWS 2013, and annual monitoring reports).

Update on the Basic Information and Status of Grizzly Bears – October 2017

Following is a review and update of species information presented in the 2006-2007 grizzly bear 
biological opinion, to include subsequent scientific information and management developments.

ESA Listing History

In review, the Service listed the grizzly bear as a threatened species in the contiguous United States 
in 1975 (40 FR 31734-31736, July 28, 1975).  The Service identified the following as factors 
establishing the need to list: (1) present or threatened destruction, modification, or curtailment of 
habitat or range; (2) overutilization for commercial, sporting, scientific, or educational purposes; 
and (3) other manmade factors affecting its continued existence.  The two primary challenges in 
grizzly bear conservation are the reduction of human-caused mortality and the conservation of 
remaining habitat (USFWS 1993).  

The Service subsequently developed the Grizzly Bear Recovery Plan (Recovery Plan) in 1982, 
which was later revised in 1993 (USFWS 1993).  The 1993 revised Recovery Plan delineated 
grizzly bear recovery zones in 6 mountainous ecosystems in the U.S.  The Recovery Plan details 
recovery objectives and strategies for the grizzly bear recovery zones in the ecosystems where 
grizzly bear populations still persist.  These recovery zones are: the Northern Continental Divide 
Ecosystem (NCDE), Greater Yellowstone Ecosystem (GYE), Cabinet-Yaak Ecosystem (CYE) and 
the Selkirk (SE) Ecosystem.  The Recovery Plan also includes recovery strategies for the North 
Cascades Ecosystem (NCE) in Washington, where only a very few grizzly bears are believed to 
remain, and for the Bitterroot Ecosystem (BE) of Idaho and Montana, where suitable habitat 
remains, but no grizzly bear occupancy has been documented for more than 50 years.   

Since the original listing of the grizzly bear, the Service has completed four, 5-year status reviews 
(46 FR 14652, February 27, 1981; 52 FR 25523, July 7, 1987; 56 FR 56882, November 6, 1991; 
and September 6, 2011).  The Service has undertaken a number of other actions to review the status 
of individual grizzly bear populations.  Between 1986 and 2007, the Service received and reviewed 
10 petitions requesting a change in status for individual grizzly bear populations (51 FR 16363, 
May 2, 1986; 55 FR 32103, August 7, 1990; 56 FR 33892, July 24, 1991; 57 FR 14372, April 20, 
1992; 58 FR 8250, February 12, 1993; 58 FR 38552, July 19, 1993; 58 FR 43856, August 18, 1993; 
58 FR 43857, August 18, 1993; 59 FR 46611, September 9, 1994; 64 FR 26725, May 17, 1999; 72 
FR 14866, March 29, 2007).  Through this process, we determined the Cabinet-Yaak Ecosystem 
(CYE), Selkirk Ecosystem (SE), and North Cascades Ecosystem (NCE) warrant endangered status.  
These uplistings remained warranted but precluded by higher priority listing actions until 2014 
(63 FR 30453, June 4, 1998; 64 FR 57534, October 25, 1999; 66 FR 54808, October 30, 2001; 67 
FR 40657, June 13, 2002; 69 FR 24876, May 4, 2004; 70 FR 24870, May 11, 2005; 71 FR 53756, 
September 12, 2006; 72 FR 69034, December 6, 2007; 73 FR 75176, December 10, 2008; 
74 FR 57804, November 9, 2009; 75 FR 69222, November 10, 2010; 76 FR 66370 October 26, 
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2011; 78 FR 70104 November 22, 2013).  As of 2014, the NCE remains warranted but precluded 
and SE population is no longer warranted (79 FR 72450 December 5, 2014).  The Service 
previously determined that grizzly bears in the CYE warranted a change to endangered status, but 
were precluded from uplisting.  However, for several years this population's status has been 
improving and the Service determined in 2014 that the CYE population no longer warranted 
endangered status.  This determination was recently vacated on August 22, 2017 and the matter is 
currently remanded to the Service for further consideration. The regulatory environment for grizzly 
bears had not changed between the time the bear was considered warranted for endangered status 
but precluded, no longer warranted endangered, and now a matter remanded to the Service.  In other 
words, no management controls were relaxed in 2014.

In 2007, the Service determined that the GYE supported a grizzly bear population with sufficient 
numbers and distribution of reproductive individuals so as to provide a high likelihood that the 
species will continue to exist and be well distributed throughout its range for the foreseeable future.  
Therefore, based on the best scientific and commercial information available, the Service delisted 
the Yellowstone grizzly bear DPS, effective April 30, 2007.  However, on September 21, 2009, a
court order vacated the final rule designating the Yellowstone DPS and removing the Yellowstone 
grizzly bear DPS from the list of threatened species and remanded the rule back to the Service.  In 
accordance with the court order, in March of 2010, the Yellowstone grizzly population was once 
again listed as a threatened population under the Endangered Species Act (75 FR 14496, March 26, 
2010).

The best available scientific and commercial data continue to indicate that the GYE population of 
grizzly bears has recovered and no longer meets the definition of an endangered or threatened 
species under the Act.  Therefore, on March 11, 2016, the Service proposed to identify the GYE 
grizzly bear population as a distinct population segment (DPS) and to remove the DPS from the list 
of endangered and threatened wildlife (81 FR 13173).  On June 30, 2017, the Service published a 
final rule removing the GYE grizzly bears from the list of endangered and threatened wildlife (82 
FR 30502).  The final rule became effective on July 31, 2017.

Species Description, Life History, and Population Dynamics

Grizzly bears are large and long-lived mammals.  Male grizzly bears are usually larger than females 
(400-600 lbs for males and 250-350 lbs for females), and individuals in the wild typically live 
between 15 and 25 years (Blanchard 1987).  Grizzly bears are omnivorous, opportunistic feeders 
that have large caloric requirements.  This is particularly true in later summer and fall when bears 
need to build fat reserves that will be utilized during the denning period.  Grizzly bears are 
generally solitary animals, with the exception of the mating season when male and female bears 
tolerate one another, and a female with cubs.  Grizzly bears do not defend territories, but instead 
have home ranges they share with other grizzly bears, although social systems influence movements 
and interactions among resident bears.  Home range sizes for adult female grizzlies vary from 50 to 
150 square miles; an adult male can have a home range size as large as 600 square miles (Servheen 
1983).

Grizzly bears in the contiguous United States spend 5 to 6 months in their dens, typically beginning 
in October or November (Craighead and Craighead 1972).  During this period, they do not eat, 
drink, urinate, or defecate.  Over the course of the denning season, grizzly bears hibernate and may 
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lose 30 percent of body weight.  All of this weight is stored as fat, which is acquired during the 2 to 
4 months prior to entering dens. During the pre-denning period, bears increase their food intake 
dramatically and may gain as much as 3.64 pounds per day (Craighead and Mitchell 1982).  

Mating occurs from May through July, and cubs are born inside the den in late January or early 
February.  Cubs remain with their mother for 2 to 3 years (Schwartz et al. 2003).  The age at which 
females produce their first litter varies from 3 to 8 years, with litter size varying from one to four 
cubs.  Grizzly bears have one of the lowest reproductive rates among terrestrial mammals.  Grizzly 
bear females cease breeding successfully some time in their mid to late 20s (Ibid.).

Habitat Requirements

Grizzly bears are opportunistic omnivores and will eat berries, grasses, leaves, insects, roots, 
carrion, small mammals, fish, fungi, nuts, and ungulates.  Grizzly bears are selective in their 
seasonal use of various kinds of forage and, therefore, move across the landscape as they follow the 
growth and abundance of preferred forage items (Mace et al. 1996; McLellan et al. 1999; Kasworm 
et al. 2010).

Grizzly bears are habitat generalists.  Basic habitat requirements include the availability of food and 
water, security (from humans and other bears), and den sites (Mace et al. 1996; Mace et al. 1999; 
Linnell et al. 2000) (Table 1).  While biologists agree that preferred habitats of grizzly bears include 
avalanche chute and early seral, fire-successional type forests, the proximity of hiding cover is also 
an important variable that has been shown to influence the use of foraging habitat.  Given equal 
foraging opportunities, under cover and in the open, bears prefer to feed under cover. 

Table 1.  Grizzly bear key habitat requirements (USFWS 2011b).

Habitat Requirement Key Habitats

Spring foraging1 Low-elevation mesic vegetation

Summer, autumn foraging1 Moderate- to high-elevation mesic vegetation

Security cover and isolation from humans2,3 Cover provided by vegetation and topographic breaks; absence or low 
density of roads and trails

Denning habitat4 Remote, high-elevation areas with slopes greater than 30 degrees; 
friable, deep soils; and snow accumulations

1 Mace et al. (1996); Mace et al. (1999); McLellan and Hovey (2001); Nielsen et al. (2002); Waller and Mace (1997).
2 Archibald et al. (1987); Kasworm and Manley (1990); Mace et al. (1996); Mace et al. (1999); Mattson et al. (1987); McLellan and Shackleton (1988, 

1989a); Wielgus et al. (2002).
3 Mace and Waller (1997); White et al. (1999); Graves et al. (2003).
4 Pearson (1975); Servheen (1981); Zager and Jonkel (1983); Podruzny et al. (2002).

Grizzly bears will typically move across the landscape in search of their preferred forage items.  As 
a result, the productivity of grizzly bear populations is likely more strongly influenced by the 
availability of high quality food resources than by density-dependent regulating factors (IGBC 
1987).  It has also been observed that grizzly bears of all ages will congregate readily at plentiful 
food sources and form a social hierarchy unique to that grouping of bears (Hornocker 1962; 
USFWS 1993).
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With the exception of a few forest vegetation types, such as horsetail associations, the majority of 
vegetative food items preferred by grizzly bears occur in early seral communities where forest 
cover is absent or relatively sparse (Servheen 1983).  Foraging areas that are consistently described 
in the literature as favored by bears include avalanche chutes (Mace et al. 1996; Waller and Mace 
1997; Ramcharita 2000; McLellan and Hovey 2001), fire-mediated shrub fields (McLellan and 
Hovey 2001), and riparian areas (Servheen 1983; McLellan and Hovey 2001; Kasworm et al. 2010).  
Avalanche chutes may be used at any time of year, but seem to attract bears particularly in the 
spring.  These areas are typically moist (due to deep snows that melt later than in other areas), and 
they contain both valuable forage species and sufficient vegetation that provides visual screening.  
Fire-mediated shrub fields often contain soft-mast producing shrub species (e.g., berries), an 
important food source for foraging bears in mid-summer and early fall.  Riparian areas are primarily 
used in spring and early summer when habitats at higher elevations are still covered with snow or 
plant growth is otherwise delayed.  Riparian areas provide a variety of key forbs and grasses, and a 
complex tree and shrub structure offering hiding cover.  When bears emerge from their dens in the 
spring, their fat stores have been severely depleted.  At this point, foraging to rebuild energy 
reserves is their primary focus.  It is important that bears have adequate spring foraging 
opportunities close to their dens, especially when cubs have been born, to build up fat stores 
quickly. 

Food habits not only vary between seasons but also between the recovery zones.  Radio collared 
grizzly bears in the Cabinet Mountains and Yaak River (in the CYE) made greatest annual use of 
closed timber, timbered shrub fields, mixed shrub snow chutes, mixed shrub/cutting units, alder 
shrub fields, huckleberry shrub fields, and graminoid and beargrass side-hill parks (Kasworm et al. 
2010).  In the GYE, grizzly bears have been documented to feed on more than 260 species of plants 
and animals (Gunther et al. 1991a; Gunther et al. 2014).  Due to the challenge of monitoring such a 
diverse diet, four food sources with relatively high energetic values are monitored because of the 
relative ease in measuring their abundance.  Ungulates (primarily elk and bison) serve as an 
important food source in early spring (winter killed) before most vegetation is available, early 
summer (during the calving period), and throughout the year from usurped wolf kills (Green et al. 
1997; Mattson 1997; Ballard et al. 2003; Fortin et al. 2013; Gunther et al. 2014).  Although the 
availability of cutthroat trout has declined since the early 2000s, spawning cutthroat trout 
(Oncorhynchus clarki) are a source of nutrition for grizzly bears in the Yellowstone population in 
the early summer when available (Mattson et al. 1991a; Felicetti et al. 2004; Fortin et al. 2013).  
These grizzly bears will then feed on army cutworm moths (Euxoa auxiliaris) during the late 
summer and fall as they try to acquire sufficient fat levels for winter hibernation (Mattson et al. 
1991b; French et al. 1994).  Further, in some years, whitebark pine (Pinus albicaulis) seeds may 
serve as an opportunistic fall food due to its high-fat, energy-rich content (USFWS 2011b).

In the NCDE grizzly bears eat roots/corms/bulbs and other vegetation in the early summer months 
before berries become available (Aune and Kasworm 1989; McLellan and Hovey 1995).  Grizzly 
bears on the eastern front of the Northern Rockies and in Glacier National Park also feed on 
concentrations of lady bird beetles and army cutworm moths (Mattson et al. 1991b).  Once berries 
become available, NCDE grizzly bears consume a wide variety of available species.  McLellan and 
Hovey (1995) analyzed scat samples and determined that the amount and species of berries varies 
annually based on their availability.  During late summer to fall, grizzly bears in the NCDE 
continue to eat berries but also consume more meat and roots/bulbs/corms (Aune and Kasworm 
1989; McLellan and Hovey 1995).  Late summer to fall is also the time when grizzlies 
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opportunistically consume whitebark pine nuts when and where they are available (Aune and 
Kasworm 1989).  

In addition to foraging habitat, a degree of isolation from humans and human-associated activities 
and hiding cover are necessary habitat components for grizzly bears (Mattson et al. 1987; McLellan 
and Shackleton 1988, 1989a; Mace et al. 1996, 1999).  Human activities can result in direct 
mortality of bears, as well as indirect negative effects by displacing bears to less suitable habitats 
(McLellan et al. 1999; Wakkinen and Kasworm 2004).  The most effective way to minimize the 
risk of adverse interactions between humans and bears is to provide spatial separation between 
areas of human activity and areas of bear activity.  In areas where such separation is not possible, 
providing large areas of secure habitat that include seasonal habitats may reduce the potential for 
contact and minimize risk of disturbance and illegal mortality (Mace and Waller 1998).  

Managing public motorized access to grizzly bear habitat is one of the most common and effective 
ways to maintain a level of separation between grizzly bears and humans.  This separation provides 
a number of benefits: (1) minimizes human interaction and reduces potential grizzly bear mortality 
risk; (2) minimizes displacement from important habitat where energetic requirements can be met 
with limited disturbance from humans; and (3) minimizes habituation to humans (Mattson et al. 
1987; McLellan and Shackleton 1988; McLellan 1989; Mace and Manley 1993; Mace et al. 1996; 
Wakkinen and Kasworm 1997).  Secure habitat for grizzly bears (referred to as security core areas) 
is specifically defined by the Interagency Grizzly Bear Committee (IGBC) as areas that are at least 
0.3 mile from any open road, motorized trail, or high-use non-motorized trail, and that receive no 
motorized use of roads or trails during the period they are considered secure habitat (IGBC 1998).  
Such lands should also encompass areas of seasonal importance for grizzly bears throughout the 
year. 

While security cover allows grizzly bears to avoid contact with humans, the cover is sometimes 
necessary for bears to avoid contact with other bears.  Strict territoriality among grizzly bears is not 
known, and intraspecific defense behavior generally tends to be limited to defense of limited food 
concentrations, defense of young, and surprise encounters (USFWS 1993).  Adult male bears are 
known to kill juveniles, and adults also occasionally kill other adults.  Females with cubs require 
spatial separation from aggressive males.  This is particularly true in spring, when cubs-of-the-year 
are most prone to attack.  Data are insufficient to fully assess the effects of predation on younger 
bears by adult bears (USFWS 1993), particularly when considering potential indirect effects of 
various human activities that may displace a subadult bear into the home range of an aggressive 
adult bear.  Females with cubs often select rugged and isolated habitats for this reason (Mace and 
Waller 1997; Russell et al. 1979).  Shrub and tree cover, as well as topographic landscape features, 
are commonly used as security from humans or other bears (McLellan and Hovey 2001; Wielgus et 
al. 2002), and dispersing subadult bears may be forced to choose poor home ranges that may be 
equally dangerous to their survival (USFWS 1993).  

Another key habitat requirement for grizzly bears is the presence of suitable denning habitat.  Den 
site characteristics are variable, but several researchers have described dens located at high 
elevations in remote areas with slopes greater than 30 degrees, soils that are deep, and aspects 
where snow accumulates (Craighead and Craighead 1972; Linnel et al. 2000; Mace and Waller 
1997; Podruzny et al. 2002).  Sloped sites are often selected because they facilitate easier digging 
and are generally stabilized by trees, boulders, or root systems of herbaceous vegetation.  In 



8

addition to excavating dens, grizzly bears den in natural caves and hollows under the roots of trees.
While individual den sites are rarely reported to be used for more than one winter, numerous 
researchers have observed that dens rarely occur singly, but are concentrated in areas that 
apparently possess appropriate environmental conditions (Craighead and Craighead 1972). 

Habitat Fragmentation
Habitat linkage and connectivity are important components of grizzly bear habitat (Servheen et al. 
2001; USFWS 1993).  As a result, habitat fragmentation is particularly relevant to the survival and 
recovery of grizzly bears.  Grizzly bears require extensive home ranges due to their large size and 
high metabolic demands.  Large expanses of un-fragmented habitat are important for feeding, 
breeding, sheltering, traveling, and other essential behavioral patterns.  Historically, as human 
settlements and developments along roads increased in grizzly bear habitat, grizzly bear habitat 
(and eventually populations) became fragmented.  Fragmentation continues today, as grizzly bears 
attempting to move within, or even between, recovery zones often encounter high volume roads 
(e.g., highways, interstates), concentrated human development, and/or altered vegetation that does 
not provide foods, cover, or security.  These conditions can continue to contribute to fragmented 
grizzly bear habitat and populations, and may even lead to direct mortality if bears conflict with 
humans.  Maintaining suitable linkage (areas providing safe passage across/through less than 
optimal environments) and connectivity (contiguous preferred habitat or cover) between small, 
isolated grizzly bear populations can benefit grizzly bears in several ways, including (1) allowing 
immigrant grizzly bears to bolster a resident population in an area that has been affected by 
catastrophic events or negative environmental conditions, and (2) preserving genetic diversity by 
reducing negative effects from inbreeding.  Task 37 in the Grizzly Bear Recovery Plan (USFWS 
1993) called for the evaluation of linkage potential between grizzly bear recovery zones.

Dispersal, Movement and Genetic Health

Grizzly bears live at relatively low population densities and are vulnerable to excessive human-
caused mortality.  As a result, fragmentation of historically contiguous populations into isolated 
“remnant” populations is a management reality on the current ecological landscape (Forman and 
Alexander 1996; Proctor et al. 2012; Servheen et al. 2001).  However, the extinction risk of isolated 
populations is reduced even through minimal levels of connectivity (Soulé 1987).  At greatest risk 
of extinction are small isolated populations with less than 100 individuals.  Such populations are 
more susceptible to extinction through demographic processes such as human-caused mortality, 
natural mortality, and lower population growth rates as well as environmental processes such as 
poor food years, climate change, and habitat loss.  While the CYE and SE grizzly bear populations 
contain less than 100 individuals each, they are not entirely isolated from Canadian populations.  
Small populations benefit greatly from both demographic rescue (i.e., the immigration of female 
bears) and to a lesser degree genetic rescue (i.e., immigration of male bears).  Although 
reconnection of these isolated populations is challenging (Forman and Alexander 1996; 
Lindenmayer and Fischer 2006), metapopulation theory directs that connectivity is the best long-
term conservation practice to increase the resiliency, redundancy, representation, and overall 
probability of persistence of remaining grizzly bear populations in the lower 48 States (Boyce 
2000). 

Proctor et al. (2012) compiled and analyzed all known genetic and movement data for grizzly bears 
in 10 different study areas.  They assessed the current state of genetic fragmentation within and 
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between these study areas and used genetic assignment testing and movement data from radio-
collared individuals to compile what is known about current levels of male and female movement.  
Samples from coastal British Columbia and the Selkirk Mountains south of Canadian Highways 3 
and 3A (i.e., the SE) have unique genetic material that is dissimilar to other grizzly bear populations 
in southern Canada and the northern U.S.  In the Selkirk Mountains this difference is most likely 
due to genetic drift acting on a small isolated population over several generations because of 
anthropogenic pressures (Proctor et al. 2012).  

Although there are differences in heterozygosity values among study areas and recovery zones, 
there have been no detectable consequences on grizzly bear morphology, physiology, ecology, or 
biology related to these differences in genetic diversity.  This is evidenced by normal litter size, 
little evidence of disease, an equal sex ratio, and physical characteristics such as body size and 
weight (Schwartz et al. 2006a, 2006b; Kasworm et al. 2008; USFWS, 2011b).  Proctor et al. (2012) 
determined that these genetic differences are not the result of natural selection in varying 
environments or indicative of historical conditions.  Instead, they are artifacts of human pressures 
(Ibid.).  Grizzly bears face high mortality risk when moving between secure blocks of habitat.  This 
mortality risk and very low population sizes resulting from past range contraction and mortality 
have resulted in genetic fragmentation.  Each of these fragmented populations may possess genetic 
material missing from other populations.  Maintenance of this genetic material is important to the 
long-term ability of this region’s grizzly bears to respond to environmental changes. 

Because grizzly bears have low reproductive rates, long generational periods (i.e., 10 years), and are 
slow to disperse across landscapes, there can be a lag time between population fragmentation and 
the subsequent genetic change (Proctor et al. 2004b).  The genetic data collected by Proctor et al. 
(2012) reflect fragmentation occurring on the landscape in the recent past (i.e., last 30-60 years).  
The researchers also examined grizzly bear movements between ecosystems that displayed varying 
levels of genetic separation.  Movement data were collected from 1985-2007 and represent a more 
recent picture of fragmentation than genetic data.  In general, males move more frequently and over 
longer distances than females.  This result is expected based on what is known about female home 
range size and the dispersal process.  Females typically establish smaller home ranges than males, 
and new female home ranges also overlap with their mother’s (Servheen 1983).  As a result, 
females generally disperse over much shorter distances than male grizzly bears (McLellan and 
Hovey 2001; Proctor et al. 2004b).  The majority of migrants that moved from one study area to 
another were males, but small number of females were also observed moving between genetically 
fragmented populations (Proctor et al. 2012).  This is consistent with findings in western Montana 
and Wyoming.  The earliest detections of grizzly bears from the NCDE found in the intervening 
area between the NCDE and the GYE were male, and males make up most of the known 
occurrences in this region (Mace and Roberts 2012). 

Connectivity must be examined in a genetic (requires males only) and demographic (requires 
females) framework.  While dispersing males can enhance genetic diversity, in-turn reducing 
genetic fragmentation (Miller and Waits 2003; Proctor et al. 2012), female dispersal into small 
populations is necessary to enhance growth rate (Proctor et al. 2012).  This concept is relevant to 
grizzly bear recovery in the NCE, SE, and CYE recovery zones, all of which contain small 
populations that are demographically and genetically isolated to varying degrees. 
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Increasing genetic and demographic fragmentation across Canada Highway 3 has been documented 
(Proctor et al. 2012).  This fragmentation could lead to a loss of connectivity between U.S. and 
Canadian grizzly bears.  Canada Highway 3 is at least a partial barrier to population connectivity by 
minimizing female crossings (Ibid.).  Maintaining and increasing movements by females (i.e., 
demographic rescue) from larger populations (e.g. Canada or the NCDE) into the smaller
populations (NCE, SE, and CYE) is critical to the long-term conservation of these populations.  
Recovery could be accomplished via natural movements or translocating animals. 

Another aspect of connectivity Proctor et al. (2012) examined was known habitat use by grizzly 
bears in intervening habitats between Service-identified recovery zones.  This habitat use is relevant 
to understanding how and where grizzly bears in different ecosystems may be linked in the near 
future.  Proctor et al. (2012) found 4 males and 1 female using habitat between the Selkirk and 
Purcell Mountains in Canada, although there was no evidence indicating any migration between 
these 2 mountain ranges.  Mace and Roberts (2012) documented the distribution of grizzly bears in 
and adjacent to the NCDE recovery zone based on a compilation of telemetry data, mortality data, 
and DNA detections.  The study found that a small number of both male and female grizzly bears 
are occupying habitat a substantial distance from the recovery zone boundary, including areas to the 
south, east and west of the NCDE recovery zone.  One female grizzly bear with a cub was found to 
be regularly using habitat between the NCDE and CYE.  Telemetry data on this female indicate that 
she and her offspring spent most of their summer in the Salish Mountains less than 2 miles east of
the edge of the CYE while denning within the boundaries of the NCDE recovery zone (Kasworm et 
al. 2010).  The detection of grizzly bears outside the NCDE recovery zone has been increasing in 
recent years (Costello et al. 2016).  Kasworm et al. (2012) have documented multiple grizzly bears, 
including females with cubs, in the Tobacco BORZ (Bears Outside Recovery Zone), an area 
situated between the CYE and NCDE.

Range-Wide Status

When grizzly bears in the lower 48 States were listed under the ESA in 1975, the vast reduction in 
range, increase in trail and road construction, increase in recreation, livestock use of NFS lands, 
unsustainable human-caused mortality, lack of data regarding populations, and isolation were 
identified as factors affecting their conservation status (40 FR 31734, July 28, 1975).  

New information regarding grizzly bear biology, current status, and threats has become available 
over the years since listing.  This research and information has been valuable in addressing the 
impacts and management of roads, trails, recreation, and livestock management.  It has also 
indicated the need for public information and assistance programs, and attractant storage protocols 
to limit human-caused mortality of grizzly bears.  

Although there are six grizzly bear recovery zones, five are occupied; the BE does not have a 
grizzly bear population at this time.  We have recent population data for the GYE, NCDE, CYE, 
and SE, but none for the NCE. The current range and distribution of grizzly bears in the lower 48 
States is not a static measure as dispersal is occurring, and the specific distribution has not been 
quantified systematically across all ecosystems.  Grizzly bears now occur both within the formally 
designated recovery zones and in habitat adjacent to the NCDE, GYE, SE and CYE (Wittinger 
2002; USFS 2009; Mace and Roberts 2011, 2012).
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Cabinet-Yaak Ecosystem

The Cabinet-Yaak Ecosystem (CYE) recovery zone is 2,609 square miles in size and is located 
primarily in northwestern Montana with small portions in northern Idaho.  The location of the CYE 
relative to the SE and NCDE (east and west, respectively) makes it essential to long-term survival 
and recovery of grizzly bears throughout a significant portion of its range in the U.S.  Land 
ownership in the CYE is approximately 90 percent Federal, 5 percent State, and 5 percent private 
lands.  The Kootenai National Forest manages approximately 72 percent of lands within the CYE 
recovery zone, with the Idaho Panhandle and Lolo National Forests administering the remaining 
Federal lands within the recovery zone.  Approximately 5.6 percent (94,272 acres) of the CYE 
recovery zone is designated Wilderness.  Major private land owners in the recovery zone include 
Weyerhauser and Stimson Timber Companies.  Individual landowners live on various-sized acreage 
along the major rivers.  The relative distribution of grizzly bears across this ownership pattern is 
unknown, but is believed to be proportionate to land ownership (i.e., approximately 90 percent of 
the grizzly bear population lives on the 90 percent of public land within this recovery zone).  In 
Canada, the portion of British Columbia directly north of the CYE recovery zone is largely public 
with the exception of the Moyie and Kootenay River valleys.  

The CYE is often described in terms of having two portions.  The Cabinet Mountains portion forms 
the southern half of the CYE and is topographically diverse with steep mountain ranges (up to 8,700 
feet) and definable seasonal habitats.  The Yaak portion has gentler topography, lower elevations 
(up to 7,700 feet), and seasonal habitats are not as clearly definable.  More research and telemetry 
work has occurred in the Yaak than the Cabinet Mountains.  

The environmental baseline for grizzly bears in the CYE has improved since the writing of the 2006 
BO, as supplemented.

After known mortality was subtracted, a minimum of 41 grizzly bears were identified in the 
Cabinet-Yaak recovery zone during 2013-2015 based on captures, genetic information, mortality, 
and sightings of unique individuals (Kasworm et al. 2016a).  Grizzly bears also occur to the north of 
the U.S.-Canada border, and interchanges of radio-collared bears across the border have been
documented (USFWS 1993).  Kasworm et al. (2016) also concluded that there is a 61 percent 
probability that the CYE grizzly bear population is increasing, and the rate of that increase was 
estimated at 1.1 percent from 1983 to 2015.

Kasworm et al. (2017, In Prep) provide additional evidence of an improved baseline since 2006:

“The estimated finite rate of increase ( ) for 1983–2016 using Booter software with 
the unpaired litter size and birth interval data option was 1.016 (95% C.I. 0.936–1.085,
Table 15).  Finite rate of change in the population was an annual 1.6% for the period 
(Caughley 1977). Subadult female survival and adult female survival accounted for most of 
the uncertainty in , with reproductive rate, yearling survival, cub survival, and age at first 
parturition contributing much smaller amounts. The sample sizes available to calculate 
population trend are small and small sample sizes yield wide confidence intervals around 
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any calculated estimate of trend (i.e., ). The probability that the population was stable or 
increasing was 66%. 

Sample size concerns limited calculation of point estimates of cumulative annual rate 
of change until 1998 (Fig. 9). Finite rates of increase calculated for the period 1983–1998 (
= 1.067, finite change = 6.5% annual) suggested an increasing population. Survival rates for 
adult and subadult females were 0.948 and 0.901 respectively, at that time. Adult and 
subadult female survival rates declined to 0.926 and 0.740 respectively in 2006 at the lowest 
point in the cumulative lambda calculations ( = 0.926, finite change = -7.7% annual 
decline) (Fig. 10). Human-caused mortality has accounted for much of this decline in 
survival rates and population trend. During 2016, adult female survival and subadult female 
survival had increased to 0.954 and 0.827 respectively and resulted in an improving 
population trend estimate since 2006. Improving survival by reducing human-caused 
mortality is crucial for recovery of this population (Proctor et al 2004).”

Table 15. Booter unpaired method estimated annual survival rates, age at first parturition, reproductive 
rates, and population trend of native grizzly bears in the Cabinet–Yaak recovery zone, 1983–2015.
Parameter Sample size Estimate (95% CI) SE Variance (%)a

Adult female survivalb (Sa) 16 / 43.3c 0.954 (0.884–1.0) 0.032 23.5
Subadult female survivalb (Ss) 18 / 22.4c 0.827 (0.655–0.961) 0.081 62.7
Yearling survivalb (Sy) 33 / 16.2c 0.884 (0.726–1.0) 0.076 2.4
Cub survivalb (Sc)d 38/38 0.632 (0.474–0.790) 0.079 5.2
Age first parturition (a) 11 6.5 (6.1–6.8) 0.200 0.7
Maximum age (w) Fixed 27
Unpaired Reproductive rate (m)e 13/20/21f 0.378 (0.302–0.492) 0.048 5.4
Unpaired Lambda ( ) 5000 bootstrap runs 1.016 (0.936–1.085) 0.039

a Percent of lambda explained by each parameter
bBooter survival calculation which may differ from Kaplan-Meier estimates in Table 13.
cindividuals / bear-years
dCub survival based on counts of individuals alive and dead
eNumber of female cubs produced/year/adult female.  Sex ratio assumed to be 1:1.
fSample size for individual reproductive adult females / sample size for birth interval / sample size for litter size from Table 15.
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“Population Estimate

During 2012 the USGS used mark-recapture techniques to estimate the CYGBRZ
(generally the CYE) grizzly bear population at 48-50 (Kendall et al. 2016).  This was the 
best recovery area wide population estimate. Using the midpoint of this starting estimate, the 
calculated rate of increase (1.6%), and the numbers and fates of individuals in the 
augmentation program (five additions but two mortalities = net gain of three) we estimate 
the 2016 population at approximately 55 individuals.” (Kasworm et al. 2017, In Prep)

The 2006 Rock Creek BO on grizzly bears stated (pg. ii, and elsewhere): “Through implementation 
of the conservation measures in the mitigation plan, we expect the effects of the proposed action on 
the CYE grizzly bear population would include the following:

a reduction in human-caused grizzly bear mortality rates [emphasis added]- accomplished 
by improved education and outreach to mine employees and CYE communities at large, 
improved attractant storage and management, and effective prevention and/or resolution of 
conflicts between grizzly bears and people;
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Figure 10.  Point estimate and 95% confidence intervals for cumulative annual calculation of 
population rate of change for native grizzly bears in the Cabinet-Yaak recovery area, 1983–
2016.  Each entry represents the annual rate of change from 1983 to that date.
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conservation of grizzly bear habitat that might otherwise be developed in the future;
continued augmentation of grizzly bears into the Cabinet Mountains; and
continued and enhanced research related to grizzly bear ecology in the CYE and 
connectivity between the Yaak and Cabinet portions of the CYE.

This improved condition over baseline is anticipated to offset and fully mitigate the impacts of the 
incidental take anticipated as a result of mine development.”

As of this writing, mine development has not taken place (and thus no incidental take has occurred),
and full mitigation for grizzly bears is not required of Hecla; however, Hecla has begun 
implementing aspects of the mitigation plan. Hecla has purchased approximately 6,000 acres of 
land toward mitigation (Doug Stiles, pers comm. November 1, 2017).  Hecla has also helped fund a
Montana FWP Bear Management Specialist in northwest Montana, who in 2015-2016 alone (in 
part) fielded hundreds of bear conflict calls, managed and resolved dozens of human-bear conflict 
situations (most involving sanitation and food attractants), and provided dozens of education and 
outreach events (Annis 2017). It is the Service’s opinion that the work of this bear management 
specialist has had its intended benefit, by preventing some grizzly bear mortality that would have 
otherwise occurred due to management action or defense of life (as evidenced by pre-management 
incidents in Montana).

The Service determined multiple times – most recently in 1999, that grizzly bears in the CYE 
warranted a change to endangered status, but were precluded from uplisting (see ESA Listing 
History, above).  However, for several years, this population's status has been improving and the 
Service determined in 2014 that the CYE population no longer warranted endangered status.  This 
determination was recently vacated by the Court on August 22, 2017 and the matter is currently 
remanded to the Service for further consideration.  The population trend has now changed from 
‘declining’ to ‘increasing.’ The USFS has established regulatory mechanisms for motorized access 
management and attractant storage and researchers have documented some movement between the
Cabinet-Yaak and other populations in Canada.  These improvements have reduced the threats to 
the CYE grizzly bear population, but motorized access management on the Kootenai National 
Forest has not been fully implemented and more progress is expected (USFS 2015; USFWS 2013).

Selkirk Ecosystem

The Selkirk Ecosystem (SE) recovery zone lies within northwestern Idaho, northeastern 
Washington, and southeastern British Columbia.  It encompasses 2,201 square miles and is unique 
in that it is split between Canada (47 percent) and the U.S. (53 percent).  The 1993 Recovery Plan 
defined a portion of the SE within Canada so that it was at least 2,000 square miles in size.  This 
size would promote the Recovery Plan’s minimum population goal of 90 grizzly bears in the SE 
(USFWS 1993).  In Canada, land ownership is roughly 65 percent Crown (i.e., public) land and 35 
percent private.  In the U.S. portion of the SE, land ownership is approximately 80 percent Federal, 
15 percent State, and 5 percent private lands.  Within the SE, 3 percent (39,976 acres) is designated 
Wilderness Area.  The habitat is contiguous across the border and radio-collared bears are known to 
move back and forth across the border.  Therefore, the grizzly bears north and south of the border 
are considered one population (USFWS 1993).
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The SE grizzly bear population has yet to reach recovery criteria presented in the Recovery Plan 
(USFWS 1993) for females with cubs.  In 2004, Wakkinen and Kasworm (2004) estimated that the 
SE grizzly bear population was increasing at a rate of 1.8 percent annually.  More recently, Proctor 
et al. (2012) compiled data from multiple sources and conducted DNA-based population surveys to 
estimate a population size of 83 grizzly bears in the SE.  The most recent data indicate that 
population status is below recovery goals in the SE for number of unduplicated females but meets 
the criteria for distribution of females with young in bear management subunits (Kasworm et al. 
2016a).  The human-caused mortality levels for total bears and female bears were in excess of 
calculated limit during 2010-2015 (Ibid.).  After known mortality was subtracted, a minimum of 30 
grizzly bears were identified in the SE during 2013-2015 based on captures, genetic information, 
mortality, and sightings of unique individuals (Kasworm et al. 2016a).  The recovery plan 
established a goal of zero human-caused grizzly bear mortality for the SE.  This goal was not met.  

North Cascade Ecosystem

The North Cascade Ecosystem (NCE) recovery zone lies in north central Washington and is 9,694 
square miles in area.  Grizzly bears were historically abundant in the NCE, but numbers have 
declined substantially in recent decades.  Sullivan (1983) compiled 233 reports of grizzly bears in 
the North Cascades and adjacent British Columbia from the mid-1800s through 1983.  The last 
grizzly bear killed in the North Cascades was in Fisher Creek in 1967 (Sullivan 1983), and the last 
verified sighting occurred in the Glacier Peak Wilderness during 1996 (North Cascades Grizzly 
Bear Recovery Team 2004).  A grizzly bear habitat evaluation of the North Cascades was 
conducted from 1986 to 1991 (Almack et al. 1993; Gaines et al. 1994).  The evaluation and a 
Technical Committee Review Team (Servheen et al. 1991) concluded that the ecosystem contained 
sufficient habitat to maintain and recover a grizzly bear population.

Currently, it is estimated that the NCE supports less than 20 grizzly bears (Almack et al. 1993).  
The nearest population of grizzly bears is immediately north in Canada with an estimated 25 
individuals but populations to the east and west of the Cascades in Canada are considered extirpated 
(North Cascades Grizzly Bear Recovery Team 2004).  The distribution of grizzly bears within the 
NCE is unknown due to a lack of data (USFWS 2011), and very few credible sightings and reports 
exist.  A recent confirmed sighting in the U.S. occurred in September 2010, and there have been 
credible reports in the British Columbia portion of this ecosystem (USFWS 2011).

The National Park Service and the Service are working in cooperation with the U.S. Forest Service, 
and the Washington State Department of Fish and Wildlife in the development of an Environmental 
Impact Statement (EIS) process for restoring Grizzly Bears to the North Cascades Ecosystem 
(NCE).  That EIS was released to the public for review on January 12, 2017.

Bitterroot Ecosystem

The Bitterroot Ecosystem (BE) recovery zone is located in east central Idaho and western Montana, 
and encompasses 5,785 square miles.  Though suitable habitat remains, grizzly bears have been 
extirpated from the BE.  At this time the BE is not considered to be occupied by a population of 
grizzly bears (USFWS 2011b).  The Service released a final Environmental Impact Statement (EIS) 
and Record of Decision addressing the impacts of reintroducing grizzly bears into the Bitterroot 
Ecosystem in east central Idaho (USFWS 2000).  
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Northern Continental Divide Ecosystem

The Northern Continental Divide Ecosystem (NCDE) recovery zone is in north central Montana 
(8,926 square miles), and is approximately 45 miles from the BE and 15 miles from the CYE.  Of 
the 8,926 square miles within the NCDE recovery zone, 84 percent is on public lands administered 
by state or federal agencies.  The remaining lands are comprised of Tribal, local government, and 
private ownership.  Federally managed land is primarily divided among Glacier National Park and 
the five National Forests previously discussed in this document.  Thirty one percent (2,805 square 
miles) of all lands inside the NCDE recovery zone are designated Wilderness Areas.  

Much like the GYE, the NCDE has experienced population growth over the last four decades.  The 
population size and trend are measured within the 16,640 square mile area comprised of the 
recovery zone and Zone 1, as defined in the draft NCDE Grizzly Bear Conservation Strategy 
(USFWS 2013c).  A 2012 estimate by Mace et al. (2012) concluded that more than 1,000 grizzly 
bears were present within the NCDE recovery zone and Zone 1.  Further, Costello et al. (2016) used 
verified grizzly bear locations to create a current distribution map for the NCDE.  This map
estimated that grizzly bears occupy an area of about 21,312 square miles, more than double the size 
of the recovery zone (8,926 square miles).  Both males and females are becoming increasingly 
common along streams and in shrubby draws to the east of the recovery zone along the Rocky 
Mountain Front.  Three female grizzly bear dens have been documented in short-grass prairie 
habitat along the eastern front of the Rocky Mountains (Mace and Roberts 2014).  Based on its 
large population size, increasing trend, and genetic diversity, the NCDE appears to be capable of 
serving as a source population for other grizzly bear populations in the contiguous United States 
(USFWS 2013c).  Demographic connectivity may be especially important to support grizzly bear 
population in the CYE, which might not otherwise be viable over the long term due to its small size.  
The NCDE population also has the potential to be a source population for recolonization of the BE.

Recently, a draft Grizzly Bear Conservation Strategy was prepared for the NCDE (USFWS 2013c).  
Five federal agencies (the Service, USFS, National Park Service, U.S. Bureau of Land 
Management, and U.S. Geological Survey), two Montana State agencies (Montana Fish, Wildlife 
and Parks and Montana Department of Natural Resources and Conservation), and two tribal entities 
(the Blackfeet National and Confederated Salish Kootenai) participated in development of the 
NCDE Grizzly Bear Conservation Strategy.  A draft was published in 2013, and the above 
mentioned agencies will be signatories to an agreement to implement the conservation strategy.  
The expectation is that the signatories will incorporate the set of habitat standards and guidelines 
relevant to their jurisdiction into their respective management plans.  Under the draft NCDE 
Conservation Strategy, all federal agencies would manage lands within the PCA so that (1) there 
would be no net decrease in secure core from the baseline and no net increase in open and total 
motorized route densities; (2) the number and capacity of developed recreation sites would be 
limited; (3) there would be no net increase in the number of livestock allotments and no net increase 
in the number of sheep animal unit months from the baseline; (4) vegetation management would be 
conducted in a way that is compatible with grizzly bear habitat needs; and (5) mineral and energy 
development would be designed to avoid, minimize, or mitigate adverse impact to grizzly bears.     

The Service is currently evaluating habitat-based recovery criteria for the NCDE.  On May 11, 
2016, a notice was published in the Federal Register informing scientists and other interested parties 
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that they would have the opportunity to submit oral or written comments on habitat-based recovery 
criteria for the NCDE grizzly bear population.  On July 7, 2016, the Service conducted a workshop 
to hear oral presentations and also accepted written comments during July 2016.  If it is determined 
that habitat-based recovery criteria are needed for the NCDE population, such criteria may be 
appended to the Recovery Plan.  

The draft NCDE Conservation Strategy includes measurable criteria for motorized access and 
secure habitat, developed recreation sites, and livestock allotments and also for minerals 
management and vegetation management. The Conservation Strategy also addresses measures to 
maintain or enhance connectivity between grizzly bear ecosystems and to require proper storage of 
food and attractants.  Several national forest plans are in process of completing an amendment to 
incorporate these elements.  If there are differences between the final NCDE Conservation Strategy 
and the proposed Forest Plan amendments, the differences would be reviewed and the Forest Plans 
could be revised or amended further, if warranted.

Greater Yellowstone Ecosystem

The 9,209 square mile Greater Yellowstone Ecosystem (GYE) recovery zone includes portions of 
Wyoming, Montana, and Idaho; portions of five National Forests (Beaverhead-Deerlodge, Bridger-
Teton, Custer-Gallatin, Shoshone, and Targhee NFs); Yellowstone and Grand Teton National 
Parks; John D. Rockefeller Memorial Parkway; portions of adjacent private and state lands; and 
lands managed by the Bureau of Land Management.  Grizzly bears also frequently occur in and use 
areas outside of the defined GYE recovery zone. 

Population recovery criteria are measured within the 19,279 square mile demographic monitoring 
area, which includes the recovery zone and all suitable habitat within the GYE.  A large proportion 
of the GYE grizzly bear population occurs within the recovery zone, but grizzly bears also inhabit 
large areas outside the recovery zone and some areas outside of the demographic monitoring area.  
Yellowstone and Grand Teton National Parks make up 39.4 percent of the GYE recovery zone.  
Private holdings and other ownership make up 2.1 percent of the recovery zone and the remaining 
58.5 percent occurs on NFS land.  National Park Service and NFS lands support roughly 89 percent 
of the currently known distribution of the grizzly bears in the GYE recovery zone. 

Three demographic criteria found in the 1993 Grizzly Bear Recovery Plan (USFWS 1993) have 
been reevaluated and updated.  The second criterion pertaining to the distribution of females with 
offspring remains unchanged, while the first and third criteria pertaining to the minimum allowable 
number of females with cubs of the year and sustainable mortality limits have been revised and 
updated to reflect current methods based on the best available science.  The current demographic 
recovery criteria appended to the 1993 Recovery Plan are:

Demographic Recovery Criterion 1 – Maintain a minimum of population size of 500 grizzly 
bears and at least 48 females with cubs-of-the-year in the GYE demographic monitoring area, as 
indicated by methods established in published, peer-reviewed scientific literature and calculated 
by the Interagency Grizzly Bear Study Team.  If the estimate of total population size drops 
below 500 in any year or below 48 females with cubs-of-the-year in 3 consecutive years, then 
this criterion will not be met;
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Demographic Recovery Criterion 2 – Sixteen of 18 bear management units (BMUs) within the 
recovery zone must be occupied by females with young, with no two adjacent bear management 
units unoccupied, during a 6-year sum of observations.  This criterion is important as it ensures 
that reproductive females occupy the majority of the recovery zone and are not concentrated in 
one portion of the ecosystem.  If less than 16 of 18 bear management units are occupied by 
females with young for 3 successive 6-year sums of observations this criterion will not be met;

Demographic Recovery Criterion 3 – Maintain the population within the DMA around the 
2002–2014 model-averaged Chao2 population estimate (average = 674; 95% CI = 600–747; 
90% CI = 612–735) by maintaining annual mortality limits for independent females, 
independent males, and dependent young as per table 2.  These adjustable mortality rates were 
calculated as those necessary to manage the population to the model-averaged Chao2 population 
estimate of 674 bears which occurred during the time period that the population had a relatively 
flat population trajectory.  If mortality limits are exceeded for any sex/age class for three 
consecutive years and any annual population estimate falls below 612 (the lower bound of the 
90% confidence interval), the IGBST will produce a Biology and Monitoring Review to inform 
the appropriate management response.  If any annual population estimate falls below 600 (the 
lower bound of the 95% confidence interval), this criterion will not be met and there will be no 
discretionary mortality, except as necessary for human safety. 

The first and third criteria were changed because the Service no longer considers the 1993 recovery 
plan criteria, as supplemented in 2007, the best scientific method available.  The Chao2 estimator is 
now used to calculate the total number of independent females from unique observations of females 
with cubs-of-the-year.  This then allows calculation of total population size instead of the minimum 
population size as used in the 1993 method.  Additionally, unknown and unreported mortalities can 
now be calculated, which allows more conservative mortality management based on annually 
updated information rather than the estimate of unknown and unreported mortality as used in the 
1993 recovery plan.  Data on the reproductive performance of GYE grizzly bears, survival rates of 
cub and yearling grizzly bears, the trajectory of the GYE grizzly bear population under alternate 
survival rates, and the impacts of spatial and environmental heterogeneity on the GYE grizzly bear 
demographics has been improved and updated.  

Using the 2017 revised recovery criteria, it was determined that independent male and dependent 
young mortalities were under the limits in 2015 (Haroldson and Frey 2016).  Independent female 
mortality exceeded the threshold for 2015.  The independent female, independent male, and 
dependent young mortalities were all under the limits in 2013 and 2014 (Haroldson and Frey 2014, 
2015).  The criterion states that independent female, independent male, and dependent young 
mortality cannot be exceeded in 3 consecutive years.  Because the threshold for independent female 
mortality was not exceeded in 2014 and the thresholds for independent male and dependent young 
mortality were met in each of the last three years the revised demographic recovery criteria are met 
for independent females, dependent young, and independent males.  

The GYE grizzly bear population has increased from estimates as low as 136 individuals when 
listed in 1975 to approximately 717 animals as of 2015 (Haroldson et al. 2016).  This population 
had been increasing since the mid-1990s and was increasing at 4 to 7 percent per year (USFWS 
2007b).  A slowing of population growth began in the early 2000s, primarily due to a decline in 
survival of dependent-aged bears (van Manen et al. 2016).  The population for the recent period has 
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a relatively flat population trajectory (van Manen, in litt.).  According to van Manen et al. (2016) 
this slowing of population growth may be the result of an increase in grizzly bear density (rather 
than a decline in food resources); possibly indicating the population is near or at carrying capacity.  
The range of this population also has increased dramatically as evidenced by the increase in 
occupied habitat since the 1970s.  GYE grizzly bears continue to increase their range and 
distribution annually and grizzly bears in the GYE area now occupy habitats they have been absent 
from for decades.

In 2007, the Service determined that the GYE supported a grizzly bear population with sufficient 
numbers and distribution of reproductive individuals so as to provide a high likelihood that the 
species will continue to exist and be well distributed throughout its range for the foreseeable future.  
Therefore, based on the best scientific and commercial information available, the Service delisted 
the Yellowstone grizzly bear DPS, effective April 30, 2007.  However, on September 21, 2009, a 
court order vacated the final rule designating the Yellowstone DPS and removing the Yellowstone 
grizzly bear DPS from the list of threatened species and remanded the rule back to the Service.  In 
accordance with the court order, in March of 2010, the Yellowstone grizzly population was once 
again listed as a threatened population under the Endangered Species Act (75 FR 14496, March 26, 
2010).

The best available scientific and commercial data continue to indicate that the GYE population of 
grizzly bears has recovered and no longer meets the definition of an endangered or threatened 
species under the Act.  Therefore, on March 11, 2016, the Service proposed to identify the Greater 
Yellowstone Ecosystem (GYE) grizzly bear population as a DPS and to remove it from the list of 
endangered and threatened wildlife (81 FR 13173).  The Service has determined that the GYE DPS 
has increased in size since being listed as threatened and has more than doubled its occupied range.  
The threats to the population are sufficiently minimized, and members of the Yellowstone 
Ecosystem Subcommittee of the IGBC signed and finalized the 2016 Conservation Strategy for the 
GYE on December 16, 2016 (USFWS 2016).  On June 30, 2017, the Service published a final rule 
removing the GYE grizzly bears from the list of endangered and threatened wildlife (82 FR 30502).  
The final rule became effective on July 31, 2017.

Climate Change

Climate change was not addressed in the 2006 BO, or 2007 grizzly bear supplement.  Since then, 
climate change has become a standard consideration in biological opinions, and so is addressed 
below in the context of the action area and the potential effects of the action to grizzly bear.

Over the past 50 years the average temperature in the U.S. has risen more than 2 degrees 
Fahrenheit. Precipitation has increased an average of five percent, extreme weather events (e.g., 
drought, floods, extreme heat) have become more frequent and intense, and sea level has risen 
along most of the U.S. coast (Karl et al. 2009).  Additionally, cold-season storm tracks are shifting 
northward and Arctic sea ice is declining.  

Ecosystem processes are affected by climate and by the concentration of carbon dioxide in the 
atmosphere (Janetos et al. 2008).  Biodiversity within ecosystems is itself an important resource that 
maintains the ability of these systems to function.  Many factors affect biodiversity including: 
climatic conditions, influences of competitors, predators, parasites, and diseases disturbances such 
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as fire; and other physical factors.  A rapidly changing climate, in conjunction with other stressors, 
is exerting major influences on natural environments and biodiversity, and these influences are 
generally expected to continue into the future.

Climate trends in the Pacific Northwest will be important to CYE grizzly bears with respect to how 
these trends affect denning behavior, foraging habitat availability, and fire-regimes.  Predicted 
decreases in snowpack levels may shorten the denning season as foods are available later in the fall 
and earlier in the spring.  Spring and fall encounters between grizzly bears and people may 
therefore increase, escalating the mortality risk to bears during these times.  An additional effect of 
climate change could be changes in the availability of and distribution of foraging areas due to 
increasing temperatures and seasonal changes in precipitation.  The extent and rate to which plant 
species and communities would be affected is difficult to predict.  Changes in vegetative 
distributions may also influence other mammal distributions, including prey species like ungulates.  

Grizzly bears are habitat generalists and opportunistic omnivores, able to find resources in a wide 
variety of habitat conditions.  It is difficult to predict how this large, wide-ranging species would 
respond to environmental changes associated with climate change.  At this time, the scope and scale 
of such changes are unknown, and the effects (positive or negative) on grizzly bears would likely be 
variable across the landscape.  If climate change affects the status of the CYE grizzly bear 
population such that we have new information relevant to our effects analysis, reinitiation of the 
consultation may be necessary.  

Status and Consideration of the Proposed Montanore Mine

Montanore Mine. Aside from existing infrastructure and activities (baseline), the Montanore Mine 
is now not subject to consideration of cumulative effects under the Act. This mine was most 
recently the subject of litigation in the United States District Court, District of Montana (Case No. 
9:15-cv-0069-DWM).  On May 30, 2017, the Court issued adverse opinions and remand orders to 
the Service and the USFS.  The agencies are working to comply with the Order.  Development of 
the Montanore Mine requires Forest Service approval of a plan of operations.  Such Forest Service 
approval is subject to section 7 consultation.  According to 50 CFR 402.02, cumulative effects are 
those effects of future State or private activities, not involving Federal activities (e.g. permits, 
approvals, or section 7), that are reasonably certain to occur within the action area.  Therefore, the 
activities at the Montanore Mine were not further analyzed as cumulative effects for the Rock Creek 
Mine.

Conclusion

In conclusion, the Service found the range-wide status of grizzly bears has improved since 2007, 
with the GYE population delisted and the NCDE population attaining recovery goals and expanding 
beyond the recovery zone.  In the CYE, the grizzly bear population is increasing and the baseline 
has improved (Kasworm et al. 2016; Kasworm et al. 2017, In Prep). Mortality rates for adult and 
subadult females has dropped from 0.074 and 0.26 in 2006, to 0.046 and 0.173, respectively
(derived from Kasworm et al. 2017, In Prep). The Kootenai National Forest issued a food storage 
order in 2011 to help reduce human-bear conflicts; and has a revised Forest Plan (2015), with 
considerations for grizzly bears that are as protective as in 2006.  There is also considerable new 
scientific information on grizzly bears but none that conflicts with our findings in 2006 and 2007.  
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Thus, the Service examined whether the effects of the proposed Rock Creek mine, when added to 
the present environmental baseline, would trigger any of the requirements for reinitiation of 
consultation outlined in 50 CFR 402.16 or would cause us to change our conclusions in the 2006 
biological opinion, and 2007 grizzly bear supplement.  Based on the information in this supplement 
and its references, and the information previously analyzed, we concluded that reinitiation of formal
consultation was not required, as the current situation does not trigger any of the four reinitiation 
criteria.  
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Appendix 2: Bull Trout Framework/Matrix 
and PCE Description
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Table A2-1. Framework/matrix indicators and values describing each functional level. 

DIAGNOSTIC OR
PATHWAY

INDICATORS FUNCTIONING 
APPROPRIATELY

FUNCTIONING AT RISK FUNCTIONING AT 
UNACCEPTABLE RISK

SPECIES: 

Subpopulation Characteristics 
within subpopulation 
watersheds

Subpopulation Size Mean total subpopulation size or local 
habitat capacity more than several thousand 
individuals. All life stages evenly 
represented in the subpopulation.1

Adults in subpopulation are less than 
500 but >50.1

Adults in subpopulation has less than 
50. 1

Growth and Survival Subpopulation has the resilience to recover 
from short term disturbances (e.g. 
catastrophic events, etc) or subpopulation 
declines  within one to two generations (5 to 
10 years).1 The subpopulation is 
characterized as increasing or stable. At least 
10+ years of data support this estimate.2

When disturbed, the subpopulation 
will not recover to predisturbance 
conditions within one generation (5 
years). Survival or growth rates have 
been reduced from those in the best 
habitats. The subpopulation is reduced 
in size, but the reduction does not 
represent a long-term trend. 1 . At least 
10+ years of data support this 
characterization.2 If less data is 
available and a trend can not be 
confirmed, a subpopulation will be 
considered at risk until enough data is 
available to accurately determine its 
trend.

The subpopulation is characterized as 
in rapid decline or is maintaining at 
alarmingly low numbers.  Under 
current management, the 
subpopulation condition will not 
improve within two generations (5 to 
10 years). 1 This is supported by a 
minimum of 5+ years of data. 

Life History Diversity and 
Isolation

The migratory form is present and the 
subpopulation exists in close proximity to 
other spawning and rearing groups. 
Migratory corridors and rearing habitat (lake 
or larger river) are in good to excellent 
condition for the species. Neighboring 
subpopulations are large with high 
likelihood of producing surplus individuals 
or straying adults that will mix with other 

The migratory form is present but the 
subpopulation is not close to other 
subpopulations or habitat disruption 
has produced a strong correlation 
among subpopulations that do exist in 
proximity to each other. 1

The migratory form is absent and the 
subpopulation is isolated to the local 
stream or a small watershed not likely 
to support more than 2,000 fish.1
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subpopulation groups. 1

                        Persistence and Genetic 
Integrity

Connectivity is high among multiple (5 or 
more) subpopulations with at least several 
thousand fish each. Each of the relevant 
subpopulations has a low risk of extinction. 1

The probability of hybridization or 
displacement by competitive species is low 
to nonexistent.

Connectivity among multiple 
subpopulations does occur, but 
habitats are more fragmented. Only 
one or two of the subpopulations 
represent most of the fish production. 1

The probability of hybridization or 
displacement by competitive species is 
imminent, although few documented 
cases have occurred.

Little or no connectivity remains for 
refounding subpopulations in low 
numbers, in decline, or nearing 
extinction. Only a single 
subpopulation or several local 
populations that are very small or that 
otherwise are at high risk remain.1

Competitive species readily displace 
bull trout. The probability of 
hybridization is high and documented 
cases have occurred.

HABITAT: 

Water Quality: Temperature 7 day average maximum temperature in a 
reach during the following life history 
stages: 1, 3

incubation   2 - 5 C
rearing        4 - 12 C
spawning    4 - 9 C
also temperatures do not exceed 15
areas used by adults during migration (no 
thermal barriers)

7 day average maximum temperature 
in a reach during the following life 
history stages: 1, 3

incubation    <2 C or 6 C
rearing         <4 C or 13 - 15 C
spawning     <4 C or 10 C
also temperatures in areas used by 
adults during migration sometimes 
exceeds 15 C

7 day average maximum temperature 
in a reach during the following life 
history stages: 1, 3

incubation    <1 C or >6 C
rearing        >15 C
spawning    <4 C or  > 10 C
also temperatures in areas used by 
adults during migration regularly 
exceed 15 C (thermal barriers 
present)

Sediment (in areas of spawning 
and incubation; rearing areas will 
be addressed under substrate 
embeddedness)

Similar to chinook salmon 1:
for example (e.g.):  < 12% fines (<0.85mm) 
in gravel4;
e.g. <20% surface fines of <6mm5, 6

Similar to chinook salmon 1:
e.g. 12-17% fines (<0.85mm) in 
gravel4;
e.g. 12-20% surface fines 7

Similar to chinook salmon 1: e.g. 
>17%  fines (<0.85mm) in gravel4;
e.g. >20% fines at surface or depth in 
spawning habitat7

Chemical Contamination/
Nutrients

low levels of chemical contamination from 
agricultural, industrial and other sources, no 
excess nutrients, no CWA 303d designated 
reaches8

moderate levels of chemical 
contamination from agricultural, 
industrial and other sources, some 
excess nutrients, one CWA 303d 
designated reach8

high levels of chemical contamination 
from agricultural, industrial and other 
sources, high levels of excess 
nutrients, more than one CWA 303d 
designated reach8

Habitat Access: Physical Barriers
(address subsurface flows impeding 
fish passage under the pathway 

man-made barriers present in watershed 
allow upstream and downstream fish 

man-made barriers present in 
watershed do not allow upstream 
and/or downstream fish passage at 

man-made barriers present in 
watershed do not allow upstream 
and/or downstream fish passage at a 
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flow/hydrology) passage at all flows base/low flows range of flows

Habitat Elements: Substrate Embeddedness

in rearing areas (spawning an1d 
incubation areas were addressed 
under the indicator sediment)

reach embeddedness <20%9, 10 reach embeddedness 20-30% 9,10
reach embeddedness >30%4,10

Large Woody Debris current values are being maintained at 
greater than 80 pieces/mile that are 
>24"diameter and >50 ft length on the Coast
9, or >20 pieces/ mile >12"diameter >35 ft 
length on the Eastside11 ; also adequate 
sources of woody debris are available for 
both long and short-term recruitment

current levels are being maintained at 
minimum levels desired for 

potential sources for long term woody 
debris recruitment are lacking to 
maintain these minimum values

current levels are not at those desired 
values for 
appropriately
of woody debris for short and/or long 
term recruitment are lacking

Pool Frequency and 
Quality

pool frequency in a reach closely 
approximates 5:
Wetted width (ft)      #pools/mile

0-5                             39
5-10                           60

10-15                          48
15-20                          39
20-30                          23
30-35                          18
35-40                          10
40-65                           9
65-100                         4

(can use formula: pools/mi = 
5,280/wetted channel width
#channel widths per pool     );
also, pools have good cover and cool water4,
and only minor reduction of pool volume by 
fine sediment

pool frequency is similar to values in 

pools have inadequate 
cover/temperature4, and/or there has 
been a moderate reduction of pool 
volume by fine sediment

pool frequency is considerably lower 
than values desired for 
appropriately
cover/temperature is inadequate4, and 
there has been a major reduction of 
pool volume by fine sediment 

Large Pools
(in adult holding, juvenile rearing, 
and overwintering reaches where 
streams are >3m in wetted width at 
baseflow)

each reach has many large pools >1 meter 
deep4

reaches have few large pools (>1 
meter) present4

reaches have no deep pools (>1 
meter)4



Biological Opinion: KNF Rock Creek Mine Project Appendix 2 06E11000-2017-F-0157

A2-4

Off-channel Habitat
(see reference 18 for identification 
of these characteristics)

watershed has many ponds, oxbows, 
backwaters, and other off-channel areas with 
cover; and side-channels are low energy 
areas4

watershed has some ponds, oxbows, 
backwaters, and other off-channel 
areas with cover; but side-channels are 
generally high energy areas4

watershed has few or no ponds, 
oxbows, backwaters, or other off-
channel areas4

Refugia 
(see Checklist footnotes for 
definition of this indicator) 

habitats capable of supporting strong and 
significant populations are protected and are 
well distributed and connected for all life 
stages and forms of the species 12, 13

habitats capable of supporting strong 
and significant populations are 
insufficient in size, number and 
connectivity to maintain all life stages 
and forms of the species12, 13

adequate habitat refugia do not exist12

Channel Condition &
Dynamics:

Average Wetted Width/ 
Maximum Depth
Ratio in scour pools in a reach 

<107, 5 11 - 205 >205

Streambank Condition >80% of any stream reach has >90% 
stability5

50 - 80% of any stream reach has 
>90% stability5

<50% of any stream reach has >90% 
stability5

Floodplain Connectivity off-channel areas are frequently 
hydrologically linked to main channel; 
overbank flows occur and maintain wetland 
functions, riparian vegetation and succession

reduced linkage of wetland, 
floodplains and riparian areas to main 
channel; overbank flows are reduced 
relative to historic frequency, as 
evidenced by moderate degradation of 
wetland function, riparian 
vegetation/succession 

severe reduction in hydrologic 
connectivity between off-channel, 
wetland, floodplain and riparian areas; 
wetland extent drastically reduced and 
riparian vegetation/succession altered 
significantly

Flow/Hydrology: Change in Peak/Base 
Flows

watershed hydrograph indicates peak flow, 
base flow and flow timing characteristics 
comparable to an undisturbed watershed of 
similar size, geology and geography

some evidence of altered peak flow, 
baseflow and/or flow timing relative to 
an undisturbed watershed of similar 
size, geology and geography

pronounced changes in peak flow, 
baseflow and/or flow timing relative 
to an undisturbed watershed of similar 
size, geology and geography

Increase in Drainage 
Network

zero or minimum increases in active channel 
length correlated with  human caused 
disturbance  

low to moderate increase in active 
channel length correlated with human 
caused disturbance

greater than moderate  increase in 
active channel length correlated with 
human caused disturbance

Watershed
Conditions:

Road Density & Location <1mi/mi 13; no valley bottom roads 1 - 2.4 mi/mi 13; some valley bottom 
roads

>2.4 mi/mi 13; many valley bottom 
roads

Disturbance History <15% ECA of entire watershed with no 
concentration of disturbance in unstable or 

<15% ECA of entire watershed but
disturbance concentrated in unstable or 

>15% ECA of entire watershed and 
disturbance concentrated in unstable
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potentially unstable areas, and/or refugia, 
and/or riparian area; and for NWFP area 
there is an additional criteria of 
LSOG in watersheds14

potentially unstable areas, and/or 
refugia, and/or riparian area; and for 
NWFP area there is an additional 
criteria of 
watersheds14

or potentially unstable areas, and/or 
refugia, and/or riparian area; does not 
meet NWFP standard for LSOG

Riparian Conservation 
Areas

(RHCA - PACFISH and INFISH)

(Riparian Reserves - Northwest 
Forest Plan)

the riparian conservation areas provide 
adequate shade, large woody debris 
recruitment, and habitat protection and 
connectivity in subwatersheds, and buffers 
or includes known refugia for sensitive 
aquatic species (>80% intact), and 
adequately buffer impacts on rangelands: 
percent similarity of riparian vegetation to 
the potential natural community/ 
composition >50%15

moderate loss of connectivity or 
function (shade, LWD recruitment, 
etc.) of riparian conservation areas, or 
incomplete protection of habitats and 
refugia for sensitive aquatic species 
( -80% intact), and adequately 
buffer impacts on rangelands : percent 
similarity of riparian vegetation to the 
potential natural 
community/composition 25-50% or 
better15

riparian conservation areas are 
fragmented, poorly connected, or 
provides inadequate protection of 
habitats for sensitive aquatic species 
(<70% intact, refugia does not occur), 
and adequately buffer impacts on 
rangelands : percent similarity of 
riparian vegetation to the potential 
natural community/composition 
<25%15

Disturbance Regime Environmental disturbance is short lived; 
predictable hydrograph, high quality habitat 
and watershed complexity providing refuge 
and rearing space for all life stages or 
multiple life-history forms. 1 Natural 
processes are stable.

Scour events, debris torrents, or 
catastrophic fire are localized events 
that occur in several minor parts of the 
watershed. Resiliency of habitat to 
recover from environmental 
disturbances is moderate. 

Frequent flood or drought producing 
highly variable and unpredictable 
flows, scour events, debris torrents, or 
high probability of catastrophic fire 
exists throughout a major part of the 
watershed. The channel is simplified, 
providing little hydraulic complexity 
in the form of pools or side channels. 1

Natural processes are unstable.

SPECIES AND HABITAT:

Integration of Species and 
Habitat Conditions

Habitat quality and connectivity among 
subpopulations is high. The migratory form 
is present. Disturbance has not altered 
channel equilibrium. Fine sediments and 
other habitat characteristics influencing 
survival or growth are consistent with 
pristine habitat. The subpopulation has the 

Fine sediments, stream temperatures, 
or the availability of suitable habitats 
have been altered and will not recover 
to predisturbance conditions within 
one generation (5 years). Survival or 
growth rates have been reduced from 
those in the best habitats. The 

Cumulative disruption of habitat has 
resulted in a clear declining trend in 
the subpopulation size. Under current 
management, habitat conditions will 
not improve within two generations (5 
to 10 years). Little or no connectivity 
remains among subpopulations. The 

resilience to recover from short-term 
disturbance within one to two generations (5 
to 10 years). The subpopulation is 

subpopulation is reduced in size, but 
the reduction does not represent a 
long-term trend. The subpopulation is 

subpopulation survival and 
recruitment responds sharply to 
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fluctuating around an equilibrium or is 
growing.1

stable or fluctuating in a downward 
trend. Connectivity among 
subpopulations occurs but habitats are 
more fragmented.1

normal environmental events. 1

1 Rieman, B.E. and J.D. McIntyre. 1993. Demographic and habitat requirements for conservation of bull trout. U.S.D.A. Forest Service, Intermountain Research 
Station, Boise, ID.
2 Rieman, B.E. and D.L. Meyers. 1997. Use of redd counts to detect trends in bull trout (Salvelinus confluentus) populations. Conservation Biology 11(4): 1015-
1018.
3 Buchanan, D.V. and S.V. Gregory. 1997. Development of water temperature standards to protect and restore habitat for bull trout and other cold water species in 
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Table A2-2. Descriptive relationships between Framework indicators and PCEs of bull trout critical habitat. 

PCE 1 - Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic flows) to 
contribute to water quality and quantity and provide thermal refugia.

The analysis of floodplain connectivity considers the hydrologic linkage of off-channel areas with the main channel 
and overbank-flow maintenance of wetland function and riparian vegetation and succession. Floodplain and riparian 
areas provide hydrologic connectivity for springs, seeps, groundwater upwelling and wetlands and contribute to the 
maintenance of the water table. The sediment and substrate embeddedness indicators describe the level of fine 
sediment in the gravel which affects hyporheic flow. Fine sediment fills interstitial spaces making the movement of 
water through the substrate less efficient. The chemical contamination/nutrients and temperature indicators evaluate
the water quality of groundwater. The off-channel habitat indicator suggests how much off-channel habitat is 
available, and generally off-channels are connected to adjacent channels via subsurface water. The change in 
peak/base flows indicator considers whether or not peak flow, base flow, and flow timing are comparable to an 
undisturbed watershed of similar size, geology, and geography. Peak flows, base flows, and flow timing are directly 
related to subsurface water connectivity and the degree to which soil compaction has decreased infiltration and 
increased surface runoff. The drainage network increase and road density and location indicators assess the 
influence of the road and trail networks on subsurface water connectivity. If there is an increase in drainage network 
and roads are located in riparian areas, it is likely that subsurface water is being intercepted before it reaches a 
stream. If groundwater is being intercepted then it is likely that water quality is being degraded through increased 
temperatures, fine sediment, and possibly chemical contamination. Streambank condition addresses groundwater 
influence through an assessment of stability. The disturbance history indicator evaluates disturbance across the 
watershed and provides a picture of how management may be affecting hydrology. The riparian conservation areas 
indicator determines whether riparian areas are intact and providing connectivity. If riparian areas are intact it is 
much more likely that springs, seeps, and groundwater sources are able to positively affect water quality and 
quantity.

PCE 2 - Migration habitats with minimal physical, biological, or water quality impediments between 
spawning, rearing, overwintering, and freshwater and marine foraging habitats, including but not limited to 
permanent, partial, intermittent, or seasonal barriers.

The physical barriers indicator provides the most direct assessment of this PCE. Analysis of this indicator includes 
consideration of whether man-made barriers within the watershed allow upstream and downstream passage of all life 
stages at all flows. However, some indicators further evaluate physical impediments and others evaluate the 
biological or water quality impediments that may be present. The temperature, sediment, substrate embeddedness, 
and chemical contamination/nutrients indicators assess whether other barriers may be created, at least seasonally, by 
conditions such as high temperatures, high concentrations of sediment, or contaminants. The average wetted 
width/maximum depth ratio indicator can help identify situations in which water depth for adult passage may be a 
problem. A very high average wetted width/maximum depth value may indicate a situation where low flows, when 
adults migrate, are so spread out that water depth is insufficient to pass adults. The change in peak/base flows 
indicator can help determine if change in base flows have been sufficient to prevent adult passage during the 
spawning migration. The persistence and genetic integrity indicator addresses biological impediments by evaluating 
negative interactions (e.g., predation, hybridization, and competition) with other species.
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PCE 3 - An abundant food base, including terrestrial organisms of riparian origin, aquatic 
macroinvertebrates, and forage fish.

None of the indicators directly address this PCE, but a number of them address it indirectly. The sediment and 
substrate embeddedness indicators document the extent to which substrate interstitial spaces are filled with fine 
sediment. Interstitial spaces provide important habitat for aquatic macroinvertebrates, sculpin, and other substrate-
oriented prey which are important food sources for bull trout. The chemical contamination/nutrients indicator 
evaluates the level to which a stream is contaminated by chemicals or has a high level of nutrients. Chemicals and 
nutrients greatly affect the type and diversity of aquatic invertebrate communities present in a water body. The large 
woody debris and pool frequency and quality indicators assess habitat complexity. High stream habitat complexity is 
associated with diverse and abundant macroinvertebrate and fish prey. The off-channel habitat and floodplain 
connectivity indicators document the presence of off-channels which are generally more productive than main 
channels. Off channel areas are important sources of forage, particularly for juveniles. The streambank condition 
and riparian conservation areas indicators both shed light on the very basis of the food base of a stream. Vegetation 
along streambanks and in riparian areas provide important habitat for terrestrial macroinvertebrates that can fall into 
the water as well as sources of nutrient inputs that support aquatic invertebrate production.

PCE 4 - Complex river, stream, lake, reservoir, and marine shoreline aquatic environments and processes 
that establish and maintain these aquatic environments, with features such as large wood, side channels, 
pools, undercut banks and unembedded substrates, to provide a variety of depths, gradients, velocities, and 
structure.

Several indicators address this PCE directly. The sediment and substrate embeddedness indicators provide insight 
into how complex substrates are within a stream by documenting percent fines and embeddedness. As percent fines 
and embeddedness increase, substrate complexity decreases. The large woody debris indicator provides an excellent 
picture of habitat complexity. The indicator rates the stream based on the amount of in-channel large woody debris. 
Habitat complexity increases as large wood increases. The pool frequency and quality and large pools indicators 
address habitat complexity by rating the stream based on the frequency of pools and their quality. Habitat 
complexity increases as the number of pools and their quality increase. The off-channel habitat indicator directly 
addresses complexity associated with side channels. The indicator is rated based on the amount of off-channel 
habitat, cover associated with off-channels, and flow energy levels. Average wetted width/maximum depth ratio is an 
indicator of channel shape and pool quality. Low ratios suggest deeper, higher quality pools. The streambank 
condition and riparian conservation areas indicators both shed light on the complexity of river and stream 
shorelines. Vegetation along streambanks and in riparian areas provides important habitat complexity and channel 
roughness. The streambank condition indicator also provides information about the capacity of an area to produce 
undercut banks, which can be a very important habitat feature for bull trout. The floodplain connectivity indicator 
addresses complexity added by side channels and the ability of floodwaters to spread across the floodplain to 
dissipate energy and provide access to high-flow refugia for fish. The road density and location indicator addresses 
complexity by identifying if roads are located in valley bottoms. Roads located in valley bottoms reduce complexity 
by eliminating vegetation and replacing complex habitats with riprap or fill, and often confine the floodplain. The 
disturbance regime indicator documents the frequency, duration, and size of environmental disturbance within the 
watershed. If scour events, debris torrents, or catastrophic fires are frequent, long in duration, and large, then habitat 
complexity will be greatly reduced.
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PCE 5 - Water temperatures ranging from 2 to 15 °C (36 to 59 °F), with adequate thermal refugia available 
for temperatures that exceed the upper end of this range. Specific temperatures within this range will depend 
on bull trout life-history stage and form; geography; elevation; diurnal and seasonal variation; shading, such 
as that provided by riparian habitat; streamflow; and local groundwater influence.

The temperature indicator addresses this PCE directly. The indicator rates streams according to how well 
temperatures meet bull trout requirements. Other matrix indicators address temperature indirectly. The off-channel 
habitat and floodplain connectivity indicators address how well stream channels are hydrologically connected to off-
channel areas. Floodplains and off-channels are important to maintaining the water table and providing connectivity 
to the channel for springs, seeps, and groundwater sources which contribute cool water to channels. The average 
wetted width/maximum depth ratio indicator also corresponds to temperature. Low width to depth ratios indicate that 
channels are narrow and deep with little surface area to absorb heat. The streambank condition indicator documents 
bank stability. If the streambanks are stabilized by vegetation rather than substrate then it is likely that the vegetation 
provides shade which helps prevent increases in temperature. The change in peak/base flows indicator evaluates 
flows and flow timing characteristics relative to what would be expected in an undisturbed watershed. If base flow 
has been reduced, it is likely that water temperature during base flow has increased since the amount of water to heat 
has decreased. The road density and location and drainage network increase indicators documents where roads are 
located. If roads are located adjacent to a stream then shade is reduced and temperature is likely increased. Roads 
also intercept groundwater and can reduce this cooling influence, as well as discharge typically warmer stormwater. 
The disturbance history indicator describes how much of the watershed has been altered by vegetation management
and therefore indicates how much shade has been removed. The riparian conservation areas indicator addresses 
stream shade which keeps stream temperatures cool. The presence of large pools may provide thermal refugia when 
temperatures are high.

PCE 6 - In spawning and rearing areas, substrate of sufficient amount, size, and composition to ensure 
success of egg and embryo overwinter survival, fry emergence, and young-of-the-year and juvenile survival. 
A minimal amount of fine sediment, generally ranging in size from silt to coarse sand, embedded in larger 
substrates, is characteristic of these conditions. The size and amounts of fine sediment suitable to bull trout 
will likely vary from system to system.

The sediment and substrate embeddedness indicators directly address this PCE. These indicators evaluate the 
percent fines within spawning areas and the percent embeddedness within rearing areas. The streambank condition
and riparian conservation areas indicators indirectly address this PCE by documenting the presence or lack of 
potential fine sediment sources. If streambanks are stable and riparian conservation areas are intact then there is a 
low risk of introducing fine sediment from bank erosion. Also, the floodplain connectivity indicator indirectly 
addresses this PCE. If the stream channel is connected to its floodplain, then there is less risk of bank erosion during 
high flows because stream energy is reduced as water spreads across the floodplain. The increase in drainage 
network and road density and location indicators assess the effects of roads on the channel network and hydrology. 
If the drainage network has significantly increased as a result of human-caused disturbance or road density is high 
within a watershed and roads are located adjacent to streams, then it is likely that in-channel fine sediment levels 
will be elevated above natural levels. The disturbance regime indicator documents the nature of environmental 
disturbance within the watershed. If the disturbance regime includes frequent and unpredictable scour events, debris 
torrents, and catastrophic fire, then it is likely that fine sediment levels will be elevated above background levels. A 
consideration for all indicators directly or indirectly influencing this PCE is that it is desirable to achieve an 
appropriate balance of stable areas to provide undercut banks and eroding areas that are sources for recruiting new 
spawning gravels. Too little sediment in a stream can also be detrimental. 
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PCE 7 - A natural hydrograph, including peak, high, low, and base flows within historic and seasonal ranges 
or, if flows are controlled, minimal flow departure from a natural hydrograph.

The change in peak/base flows indicator addresses this PCE directly by documenting the condition of the watershed 
hydrograph relative to an undisturbed watershed of similar size, geology, and geography. There are several 
indicators that address this PCE indirectly. The streambank condition indicator documents bank stability. If the 
streambanks are stabilized by vegetation rather than substrate then it is likely that the streambank can store water 
during moist periods and releases that water during dry periods which contributes to water quality and quantity. The 
floodplain connectivity indicator is relevant to water storage within the floodplain which directly affects base flow. 
Floodplains are important to maintaining the water table and providing connectivity to the channel for springs,
seeps, and groundwater sources which contribute to water quality and quantity. The increase in drainage network 
and road density and location indicators assess the influence of the road and trail networks on hydrology. If there is 
an increase in drainage network and roads are located in riparian areas, it is likely is being intercepted and quickly 
routed to a stream which can increase peak flow. The disturbance history indicator evaluates disturbance across the 
watershed and provides a picture of how management may be affecting hydrology; for example, it may suggest the 
degree to which soil compaction has decreased infiltration and increased surface runoff. The riparian conservation 
areas indicator determines whether riparian areas are intact, functioning, and providing connectivity. If riparian 
areas are intact it is much more likely that springs, seeps, and groundwater sources are able to positively affect water 
quality and quantity. 

PCE 8 - Sufficient water quality and quantity such that normal reproduction, growth, and survival are not 
inhibited.

This PCE is closely related to PCE 7, with PCE 8 adding a water quality component (i.e., there is a high level of 
overlap in indicators that apply to both PCEs 7 and 8). The temperature and chemical contamination/nutrients
indicators directly address water quality by comparing water temperatures to bull trout water temperature 
requirements, and documenting 303(d) designated stream reaches. Several other indicators indirectly address this 
PCE by evaluating the risk of fine sediment being introduced that would result in decreased water quality through 
increased turbidity. The streambank condition and riparian conservation areas indicators indirectly address this 
PCE by documenting the presence or lack of potential fine sediment sources. If streambanks are stable and riparian 
conservation areas are intact then there is a low risk of introducing fine sediment from bank erosion. Also, the 
floodplain connectivity indicator indirectly addresses this PCE. If the stream channel is connected to its floodplain, 
then there is less risk of bank erosion during high flows because stream energy is reduced as water spreads across 
the floodplain. Average wetted width/maximum depth ratio is an indication of water volume, which indirectly 
indicates water temperature, (i.e., low ratios indicate deeper water, which in turn indicates possible high-flow 
refugia). This indicator in conjunction with change in peak/base flows is an indicator of potential water quality and 
quantity deficiencies, particularly during low flow periods. The increase in drainage network and road density and 
location indicators assess the effects of roads on the channel network and hydrology. If the drainage network has 
significantly increased as a result of human-caused disturbance or road density is high within a watershed and roads 
are located adjacent to streams, then it is likely that suspended fine sediment levels will be elevated above natural 
levels. If roads are located adjacent to a stream then shade is reduced and temperature is likely increased. Roads also 
intercept groundwater and can reduce this cooling influence, as well as discharge typically warmer stormwater.  The 
disturbance regime indicator documents the nature of environmental disturbance within the watershed. If the 
disturbance regime includes frequent and unpredictable scour events, debris torrents, and catastrophic fire, then it is 
likely that turbidity levels will be elevated above background levels.

PCE 9 - Sufficiently low levels of occurrence of nonnative predatory (e.g., lake trout, walleye, northern pike, 
smallmouth bass); interbreeding (e.g., brook trout); or competing (e.g., brown trout) species that, if present, 
are adequately temporally and spatially isolated from bull trout.

The only indicator that directly addresses this PCE is the persistence and genetic integrity indicator. This indicator 
addresses the likelihood of predation, hybridization, or displacement of bull trout by competitive species. The 
temperature indicator can provide indirect insights about whether conditions are conducive to supporting “warm 
water” species.











United States Department of the Interior
Fish and Wildlife Service

Montana Ecological Services Office
585 Shepard Way, Suite 1

Helena, Montana 59601-6287
Phone: (406) 449-5225; Fax: (406) 449-5339

In Reply Refer To:
File: M.19 Kootenai National Forest (F)
06E11000-2017-F-0157 Rock Creek Mine

January 9, 2017 

Chris Savage, Forest Supervisor
Kootenai National Forest
31374 US Highway 2
Libby, MT 59923

Dear Mr. Savage,

Thank you for your December 8, 2017 letter requesting U.S. Fish and Wildlife Service (Service) 
clarification on elements of the revised Biological Opinion for the Rock Creek Mine Project (BO,
November 1, 2017).  You requested clarification on eight items.  For clarity, the Service’s response 
is presented below in the same fashion (i.e., items 1 through 8).

1. Item #1 in your letter stated: “Please clarify if the Reasonable and Prudent Measures and 
Terms and Conditions (RPMs and T&Cs) should apply to the lower Bull River (including 
the East Fork Bull River and Copper Gulch) watershed or the entire Bull River watershed.”

All Reasonable and Prudent Measures (RPMs) and Terms and Conditions (T&Cs) in the 
revised BO pertaining to the “Bull River watershed” shall apply to the lower Bull River and 
East Fork Bull River watersheds.  For clarity, we consider the lower Bull River and East 
Fork Bull River watersheds to be the following:

Lower Bull River Watershed: The confluence of the Bull River and East Fork Bull River, 
downstream to the confluence of the Bull River and the Clark Fork River.  This includes the 
Copper Gulch watershed.  

East Fork Bull River Watershed: The headwaters of the East Fork Bull River downstream 
to the confluence of the East Fork Bull River and Bull River.

The stream segments described above are shown in Appendix 1 (Figure 3) of the revised 
BO.

2. Item #2 in your letter requested clarification on the timing of watershed assessments and 
sediment reduction activities required by T&C #2, #3 and #4.  To clarify, the watershed 



assessment for the Rock Creek watershed (as required by T&C #2 and #3) shall be
conducted prior to Phase I of the proposed action.  The watershed assessment for the Lower 
Bull River and East Fork Bull River watersheds shall be conducted prior to Phase II of the 
proposed action. All sediment reduction activities in the Rock Creek watershed (as required 
by T&C #3 and #4) shall be conducted during Phase I of the proposed action.

3. Item #3 in your letter requests clarification on the timing of the metals monitoring program 
discussed in RPM #3 and T&C #8 of the revised BO. This letter supplants the revised BO 
such that all elements of T&C #8 shall be implemented prior to construction of the 
evaluation adit during Phase I of the proposed action.

4. Item #4 in your letter requests clarification on the timing of the risk assessment of road 
failure related to haul routes and mine related traffic.  This assessment is discussed in RPM 
#5 and T&C #10 of the revised BO.  This letter supplants T&C #10 of the revised BO to 
state the following:

The risk assessment of road failure for activities associated with Phase I of 
the proposed action shall be completed prior to construction of the 
evaluation adit; and,

An additional risk assessment of road failure specific to activities 
associated with Phase II of the proposed action shall be completed during 
Phase I of the proposed action, and shall be submitted to the Service prior 
to any Phase II activity.

5. Item #5 in your letter seeks clarity on the location of required sediment monitoring that is
prescribed in RPM #1c of the revised BO.  The sediment monitoring discussed in RPM #1c 
shall only occur in the Rock Creek watershed; however, all other elements of the 
assessments described in RPM #1c shall occur in the Rock Creek, lower Bull River and East 
Fork Bull River watersheds.

6. Item #6 in your letter asks the Service to “Please clarify if the Service intends to retain 
approval authority of mitigation plans or if it prefers to participate solely in an advisory 
capacity.”

The Service retains final approval authority of the mitigation and monitoring plans you 
describe in item #6 of your letter for the purposes of determining Endangered Species Act 
(Act) compliance. The intention of the verbiage is not to suggest unilateral or supreme 
authority over other agencies or laws; rather a pragmatic step that such plans cannot be 
subsequently modified without ultimate Service approval. While we retain final approval 
authority, we anticipate that these plans will be developed in a collaborative fashion with the 
other stakeholders (e.g., Kootenai National Forest (KNF); Rock Creek Resources; Montana
Fish, Wildlife and Parks; Montana Department of Environmental Quality (MDEQ)). 
Further, retention of this authority is consistent with Service responsibilities retained in the 
previous BO (see 2007 BO, page 79).  

Your letter also seeks clarification as to what mechanism provides the Service with final 



approval authority of the mitigation and monitoring plans presented in item #6 of your letter.
First, as disclosed in Appendix K of the Supplemental Environmental Impact Statement 
(SEIS) (USFS 2017a), and on page 13 of the BO, Service approval is a design aspect of the 
proposed action (along with approval of KNF and MDEQ).  As a result, the analyses, the 
jeopardy determination, and the adverse modification determination in the BO are all 
premised on the action as proposed, including the Service retaining final approval authority
on the mitigation and monitoring plans. If the Service does not have final approval 
authority, then the analysis for effects of the action, and the jeopardy and adverse 
modification determinations would need to be reconsidered.

Second, authority is conferred to the Service through the Act and its implementing 
regulations. The Service is required to specify “reasonable and prudent measures” and 
“terms and conditions” necessary or appropriate to minimize the impact of any “incidental 
take” resulting from the action (50 C.F.R. § 402.14). In the case of the Rock Creek Mine 
BO, Service approval of the mitigation plan (and monitoring plans described in previous 
parts of this letter) is part of the Incidental Take Statement (ITS) of the BO. The Service has
a responsibility to judge the adequacy of yet-to-be-developed project elements that affect 
federally listed species.

Under sections 7(b)(4) and 7(o)(2) of the Endangered Species Act (Act), take that is 
incidental to, and not intended as part of, the agency action in not considered to be 
prohibited taking under the Act provided that such taking is in compliance with the terms 
and conditions of the ITS.  The authority conferred to the Service through the Act to 
approve mitigation and monitoring plans is not whether actions can, or cannot, take place.  
The Service’s authority is conferred through Service inclusion in the terms and conditions of 
the ITS, and as such, becomes a requirement for the exemption of section 7(o)(2) of the Act 
to apply.  Mitigation and monitoring plans developed and implemented without Service 
approval could result in the proposed action being out of compliance with the ITS (if actions 
were to occur that hadn’t been evaluated under the proposed action), and for this same 
reason, could result in prohibited taking under the Act.

7. Item #7 in your letter asks if the Service wishes to retain RPM #1d and T&C #3b.  Yes, the 
Service retains applicable aspects of RPM #1d and T&C #3b. If a stream diversion is no 
longer proposed, then RPM #1d and T&C #3b are not applicable to a stream diversion. In 
the ITS of the revised BO, we state that many of the components of the 2017 BO ITS are 
similar to the 2007 BO ITS.  This RPM and T&C are two such components.  If questions 
arise regarding the implementation of these components, the Service would be more than 
willing to discuss details and develop an approach to move forward.

8. Item #8 in your letter requests that the Service provide rationale for exclusion of the 
Montanore Mine Project from the Environmental Baseline section of the revised BO.  The 
Environmental Baseline section of any BO considers actions that have been implemented, or 
have undergone section 7 consultation.  On May 30, 2017, the United States District Court 
determined that the Montanore Mine Project BO contained substantial deficiencies and
remanded the BO to the Service for further consideration.  As a result, we did not include
the Montanore Mine Project as part of the environmental baseline because it has not been 
implemented, and it is no longer considered to have undergone section 7 consultation.



We appreciate your efforts to ensure the conservation and recovery of federally listed species as 
part of our joint responsibilities under the Endangered Species Act.  If you have questions or 
comments related to this correspondence, please contact Kevin Aceituno at 
kevin_aceituno@fws.gov or phone (406)-758-6871.  

Sincerely, 

Jodi L. Bush
Office Supervisor

cc: Rock Creek Resources (D. Stiles)
Montana FWP (J. Williams)
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APPENDIX J - REVEGETATION PLANS 
 
I.   SUMMARY OF RCR’S REVEGETATION PLAN - ALTERNATIVE II 
 
 TABLE J-1. 
 Proposed Final Seeding Mixtures for the Tailings Impoundment Area, 
 Facilities and Mine Areas, and the Transportation Corridor  

 
 

 
 

 
 

 
 

 
Common Name 

 
Scientific Name 

 
Drill Seeding 

rate1 
(pounds/acre) 

 
Seeds per 

square foot2 
 
 

 
 

 
 

 
  

GRASSES3 
 
 

 
 

 
  

 
 
Redtop  

 
Agrostis alba 

 
0.1 

 
11.0  

 
 
Meadow foxtail  

 
Alopecurus pratensis 

 
1.0 

 
13.0  

 
 
Mountain brome  

 
Bromus marginatus 

 
5.0 

 
10.0  

 
 
Orchardgrass  

 
Dactylis glomerata 

 
1.0 

 
15.0  

 
 
Sheep fescue  

 
Festuca ovina duriuscula 

 
1.0 

 
13.0  

 
 
Common timothy  

 
Phleum pratense 

 
0.5 

 
15.0  

 
 
Big bluegrass  

 
Poa ampla 

 
0.5 

 
10.0  

 
 
Canada bluegrass  

 
Poa compressa 

 
0.2 

 
11.0  

 
 
 

 
Subtotal Grasses 

 
9.3 

 
98.0  

FORBS4 
 
 

 
 

 
  

 
 
Common yarrow 

 
Achillea millefolium 

 
 

 
  

 
 
Aster 

 
Aster spp. 

 
 

 
  

 
 
Bunchberry dogwood 

 
Cornus canadensis 

 
 

 
  

 
 
Lupine 

 
Lupinus spp. 

 
 

 
  

 
 
Penstemon 

 
Penstemon spp. 

 
 

 
  

 
 
Alsike clover5  

 
Trifolium hybridum 

 
 

 
  

 
 
 

 
Subtotal Forbs 

 
1-2 

 
10-20  

SHRUBS4,6 
 
 

 
 

 
  

 
 
Western serviceberry  

 
Amelanchier alnifolia 

 
 

 
  

 
 
Snowbrush ceanothus  

 
Ceanothus velutinus 

 
 

 
  

 
 
Red-osier dogwood  

 
Cornus stolonifera 

 
 

 
  

 
 
Oceanspray  

 
Holodiscus discolor 

 
 

 
  

 
 
Shrubby cinquefoil  

 
Potentilla fruticosa 

 
 

 
  

 
 
Chokecherry  

 
Prunus virginiana 

 
 

 
  

 
 
Currant  

 
Ribes spp. 

 
 

 
  

 
 
Rose  

 
Rosa spp. 

 
 

 
  

 
 
White spirea  

 
Spiraea betulifolia 

 
 

 
  

 
 
Common snowberry  

 
Symphoricarpos albus 

 
 

 
  

 
 
 

 
Subtotal Shrubs 

 
3-5 

 
5-10  

 
 
 

 
 

 
 

 
  

 
 
 

 
TOTAL 

 
13.3-16.3 

 
113-128  

 
 
 

 
 

 
 

 
 

 
1Drill seeding would be done on most slopes at 3:1 (33%) or less.  Broadcast seeding methods would be used on steeper slopes or rocky areas in 
which case the seeding rate would be doubled.  Hydroseeding (a broadcast method) would only be used where feasible. 



APPENDIX J   Revegetation Plans 
  
 

 
 J−2 

2The seeding rate assumes pure live seed (PLS) which is a certified rating for each seed lot adjusted for purity and germination percentage.  The 
target is for 120 PLS/sq.ft. 
3Grasses would be seeded on the Tailings Impoundment, Facilities and Mine area, Transportation Corridor.  Mountain brome would be seeded at a 
slightly higher rate on the transportation corridor.  An annual cereal grain would be included for rapid initial stabilization, as appropriate. 
4Rates given for forbs and shrubs are a combination of any or all species. 
5To discourage wildlife use, alsike clover would not be seeded on the transportation corridor; it would be seeded in other areas upon completion of 
operations. 
6Shrubs would be seeded on most disturbances but exceptions include:  a) the tailings impoundment dam face - shrubs would be planted (not 
seeded); and b) the transportation corridor - shrubs would not be seeded or planted except as needed on road cut-and-fill slopes. 
Source:  Culwell, Larsen, and Scow In ASARCO, Incorporated 1987 - 1997. 
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 TABLE J-2. 
 Proposed Final Seeding Mixtures for the Evaluation Adit 
  

 
 

 
 

 
 

 

Common Name Scientific Name Seeding Rate1 
(pounds/acre) 

Seeds2 per 
square foot 

    
GRASSES3:    

Redtop Agrostis alba 0.2 22.0 
Meadow foxtail Alopecurus pratensis 1.0 21.0 
Mountain brome Bromus marginatus 5.0 10.0 
Sheep fescue Festuca ovina duriuscula 2.0 31.0 
Big bluegrass Poa ampla 1.0 20.0 
Alsike clover Trifolium hybridum 1.0 16.0 

 TOTAL  10.2 120 
 
1Broadcast seeding methods would be used. 
2The seeding rate assumes pure live seed (PLS) which is a certified rating for each seed lot adjusted for purity and germination  
percentage; the target is for 120 PLS/sq.ft. 
3Beargrass (Xerophyllum tenax), a forb, may be seeded, if seed is available; shrubs and trees would not be seeded or planted. 
The final revegetation seeding mixtures would be applied throughout the mine life (years 0-35) as areas are prepared for 
recontouring and topsoiling.  Interim revegetation would be applied to areas that require stabilization; these areas would be 
reseeded with the final seed mixtures and/or plantings after recontouring and topsoiling. 
 
 
 TABLE J-3. 
 Proposed Final Tree Planting Rates for the Tailings Impoundment Area  
 and Facilities and Mine Areas1 
 
 

Common Name 
 
Scientific Name 

 
 

Stocking Rate2 
(trees/acre) 

  
Tailings Impoundment Top and Associated Areas  

Western larch Larix occidentalis 133 
Western white pine Pinus monticola 133 
Ponderosa pine Pinus ponderosa 133 
Douglas-fir Pseudotsuga menziesii 266 

Tailings Impoundment Dam Face   
Ponderosa Pine Pinus ponderosa 332 
Douglas-fir Pseudotsuga menziesii 333 

Facilities and Mine Area   
Western larch Larix occidentalis 133 
Englemann spruce Picea engelmannii 133 
Lodgepole pine Pinus contorta 133 
Douglas-fir Pseudotsuga menziesii 266 

 
1No trees would be planted on the transportation corridor. 
2Stocking rates would total 665 trees/acre on all sites. 
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II. AGENCY MITIGATIONS THAT WOULD BE IMPLEMENTED UNDER 
ALTERNATIVE III, IV, OR V 

 
RCR would develop a revised revegetation plan to be reviewed and approved by the Agencies.  

The detailed plan would address all elements currently proposed and those necessary to meet agency 
mitigations identified in the EIS.  The overall goal is to achieve long-term ecosystem stability and potential 
while incorporating goals and mitigations for other resources.  The plan elements would be thoroughly 
documented to ensure that the rationale for each element is well understood.  This is particularly important 
for plant species selection.  In view of the long-term nature of the proposed project, the following practices 
are identified with the intention of providing flexibility as environmental conditions and agency policies 
change, and of ensuring that state-of-the-art knowledge is incorporated.  The revegetation plan would be 
coordinated in conjunction with other resource mitigations and monitoring plans for all areas, including 
wetlands. 
 
Species Selection 
 

The objective would be to develop a revegetation plan that meets as well as balances a variety of 
short- and long-term needs including soil stabilization,  restoration of soil productivity, species selection 
and plant community successional considerations for wildlife and wildlife habitat needs,  and visual 
resource enhancement. 
 

Grass and forb seed mixes and tree and shrub plantings would be reassessed to address site-specific 
objectives including: 
 

· environmental conditions of recontoured areas 
· visual setting of recontoured areas 
· substrate (tailings, waste rock, etc.) and soil chemical and physical conditions 
· short-term needs to stabilize soil but not be attractive to wildlife only in transportation and 

utility corridors 
· long-term needs for visuals (rapid screening) 
· long-term needs for wildlife  

- browse, forage and cover 
- arrangement of wildlife habitat components in the Rock Creek watershed (travel 

corridors, snags, winter range, etc.) 
· long-term needs for fisheries (shading, food source base, etc.)  
· seed collection from the permit area and propagate seeds and plantings to ensure locally 

adapted and genetically compatible stock 
· choice of rapidly establishing grasses that will not hinder native colonization or that would 

spread off the reclaimed area and would not be persistent 
· choice of locally native pioneer species (such as fireweed and pearly everlasting) for rapid 

stabilization 
· hand planting of trees, shrubs, etc. on steep slopes 
· consideration of successional changes in plantings and seedings to best achieve overall 

watershed and habitat conditions. 
· innoculating shrub and tree plantings with appropriate mycorrhiza 
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Revegetation plan elements would be documented to ensure that the rationale for species choices 

and revegetation actions are well understood.  For guidance, the Agencies suggest using Region 1 Native 
Plant Handbook (USDA Forest Service Northern Region 1995) and other appropriate guidelines in 
existence at the time of project implementation.  The goal for tree stocking is to have a minimum of 150 
live trees per acre 30 to 50 years after planting.  Assuming 30% mortality, the proposed stocking rate of 
240 trees per acre would result in 168 trees per acre.  
 
Suggested seeding and planting mixes include: 
 
 TABLE J-4. 
 Agencies' Suggested Seeding Mixes for the Tailings Deposit (Slopes and top)1  

 
 

 
 

 
Common Name  Scientific Name Stocking Rate 

 (trees/acre)2 
TREE PLANTING  
 Lodgepole pine3  Pinus contorta 80  
 Ponderosa pine 3 Pinus ponderosa 20  
 Western larch  Larix occidentalis 20  
 Douglas-fir  Pseudostuga menziesii 20  
 Western white 

  
Pinus monticola 20  

 Aspen  Populus tremuloides 40  
 Black 

  
Populus trichocarpa 40  

   TOTAL TREES 240  
   
SHRUB PLANTING  (shrubs/acre)1 
 Alder  Alnus sinuata 24  
 Snowbush 

  
Ceanothus velutinus4 10  

 Redstem 
  

Ceanothus sanguineus4 10  
 Mockorange  Philadelphus lewisii 8  
 Snowberry  Symphoricarpos albus 8  
 Kinnikinnik  Arctostaphylos uva-ursi 8  
 Buffaloberry  Shepherdia canadensis 8  
 White spirea  Spirea betulifolia 8  
 Ninebark  Physocarpus malvaceus 8  
 Woods rose  Rosa woodsii 8  
 Oceanspray Holodiscus discolor 8 
   TOTAL SHRUBS 108  
   
GRASS/FORB SEEDING   Drill Seeding Rate 

(pounds per acre) 
 Annual rye  Lolium multiflorum 2.5 
 Sterile  hydrid 

 
 2.5 

 Idaho fescue  Festuca idahoensis 1.5 
 Bluebunch 

  
Agropyron spicatum  1.5 

 Pinegrass  Calamagrostis rubescens 1.0 
 Elk sedge  Carex geyerii 1.0 
 Fireweed  Epilobium angustifolium  1.5 
 Pearly everlasting  Anaphalis margaritacea 1.0 
 Yarrow  Achillea millefolium 1.0 
 Pussytoes  Antennaria rosea 0.5 
 Strawberry  Fragria vesca 0.5 
 Strawberry  Fragaria virginiana 0.5 
  TOTAL GRASSES/FORBS 15 
 

1 Seed and planting mixtures can be modified at any time with agencies approval. 
2 Containerized stock would be preferable; include western red cedar (Thuja plicata) at 5 trees/acre on cooler/moister positions. 
3  Innoculated with appropriate mycorrhiza fungi. 
4 Inoculated with appropriate nitrogen-fixing bacteria. 
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 TABLE J-5. 
 Agencies' Suggested Seeding Mixes for the Mill Site (Alternative III to V)1 
  

 
 

 
 

 
Common Name  Scientific Name Stocking Rate 

 (trees/acre)2 
TREE PLANTING  
 Lodgepole pine 3  Pinus contorta 80  
 Ponderosa pine 3  Pinus ponderosa 5  
 Western larch  Larix occidentalis 20  
 Douglas-fir  Pseudostuga menziesii 20  
 Western white 

   
Pinus monticola 20  

 Aspen  Populus tremuloides 30  
 Black cottonwood 

  
Populus trichocarpa 30  

 Engelmann spruce 
 

Picea engelmannii 35  
   TOTAL TREES 240  
   
   
SHRUB PLANTING  (shrubs/acre)2 
 Alder  Alnus sinuata 20  
 Snowberry  Symphoricarpos albus 20  
 Oceanspray  Holodiscus discolor  20  
 Serviceberry  Amelanchier alnifolia  20  
 Snowbush 

  
Ceanothus velutinus4  10  

 Redstem 
  

Ceanothus sanguineus4 10  
   TOTAL SHRUBS 100  
   
   
GRASS/FORB SEEDING   Drill Seeding Rate 

(pounds per acre) 
 
 

 
Annual rye  

 
Lolium multiflorum 

 
2.5 

 Sterile hybrid 
 

 2.5 
 Rough fescue  Festuca scabrella 1.5 
 Pinegrass  Calamagrostis rubescens 1.0 
 Elk sedge  Carex geyerii 1.0 
 Beargrass  Xerophyllum tenax  2.0 
 Fireweed  Epilobium angustifolium  1.5 
 Pearly everlasting  Anaphalis margaritacea 1.0 
 Yarrow  Achillea millefolium 0.5 
 Pussytoes  Antennaria rosea 0.5 
 Strawberry  Fragria vesca 0.5 
 Strawberry  Fragaria virginiana 0.5 
    
  TOTAL GRASSES/FORBS 15 
 
1 Seed and planting mixtures can be modified at any time with agencies approval. 
2 Containerized stock would be preferable. 
3 Innoculated with appropriate mycorrhiza fungi 
4 Inoculated with appropriate nitrogen fixing bacteria. 
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 TABLE J-6. 
 Agencies' Suggested Seeding Mixes for the Evaluation Adit1 
  

 
 

 
 

  
Common Name  

 
Scientific Name 

 
Stocking Rate  

 
 

(trees/acre)2 
TREE PLANTING  
 Subalpine fir   Abies lasiocarpa  60 
 Engelmann spruce 

3 
Picea engelmannii 60 

 Douglas-fir  Pseudostuga menziesii 60 
 Lodgepole pine 3 Pinus contorta 60 
   TOTAL TREES 240  
   
   
SHRUB PLANTING  (shrubs/acre)1 
 Alder  Alnus sinuata 16 
 Snowberry  Symphoricarpos albus 16 
 Oceanspray  Holodiscus discolor  16 
 Serviceberry  Amelanchier alnifolia  16 
 Rocky Mountain 

maple 
Acer glabrum 16 

   TOTAL SHRUBS 80 
   
GRASS/FORB SEEDING   Drill Seeding Rate 

(pounds per acre) 
Annual rye  Lolium multiflorum 2.5 
Sterile hybrid grain  2.5 
Northwest sedge Carex concinoides 1.5 
Pinegrass  Calamagrostis rubescens 1.0 
Elk sedge  Carex geyerii 1.0 
Beargrass  Xerophyluum tenax  2.0 
Fireweed  Epilobium angustifolium  1.5 
Pearly everlasting  Anaphalis margaritacea 1.0 
Yarrow  Achillea millefolium 0.5 
Pussytoes  Antennaria rosea 0.5 
  TOTAL GRASSES/FORBS 14 
1 Seed and planting mixtures can be modified at any time with agencies approval. 
2 Containerized stock would be preferable. 
3 Innoculated with appropriate mycorrhiza fungi 
4 Inoculated with appropriate nitrogen fixing bacteria. 
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1.1 Introduction 
This appendix contains the agency (Kootenai National Forest (KNF) and Montana Department of 
Environmental Quality (DEQ))-modified or -generated conceptual monitoring plans for Alternative V. 
RC Resources (RCR) would submit a final monitoring plan and, if appropriate, update the current plans 
outlined in the Rock Creek Evaluation Adit License Application (RCR 2010) for approval by the KNF 
and DEQ (the Agencies) prior to the Rock Creek Mine Project (project) startup. Where applicable, all 
plans would identify action levels, which, when reached, would require RCR to implement a contingency 
action plan. Contingency action plans for the most likely scenarios would be developed by RCR and 
approved by the KNF and DEQ prior to project startup. Each monitoring plan would follow the Forest 
Services’ adaptive management approach of “implement-monitor-adapt” described in section 54.1 of the 
Forest Service’s National Environmental Policy Act Handbook (USFS Handbook 1909.15).  

1.2 Monitoring Report Requirements 
All monitoring described in the sections below would require an annual report unless otherwise specified. 
The format and requirement needs for reporting would be reviewed and finalized by the agencies. Reports 
would be submitted to other review agencies as identified by the KNF and DEQ and made available to the 
public. 

After submittal of a monitoring report, the agencies may call a meeting with all other relevant agencies to 
review the monitoring plan and results, and to evaluate possible modifications to the plan or permitted 
operations. 

1.2.1 Agency Compliance Inspections 
Agency staff from the KNF and DEQ would conduct compliance inspections at the Rock Creek Mine 
under the authority of the Metal Mine Reclamation Act and the 1897 Organic Act and their implementing 
regulations. Comprehensive mine-wide inspections would consist of physical on-site examination of 
disturbance areas, verification sampling at water quality monitoring points, and geochemical sampling of 
mine products, construction materials, and reclamation materials. Annual examination of revegetation 
conditions would be conducted. Inspections more frequent than quarterly may be conducted during 
periods of intense activity in localized portions of the mine or where compliance problems have been 
noted and corrective measures are being implemented. Additional compliance inspections pursuant to the 
Montana Water Quality Act, the Clean Air Act of Montana, and 36 CFR 228 regulations would also be 
conducted. The results of these inspections would be documented in agency files and would be available 
to the public upon request. 

1.2.2 Operator Monitoring Reports 
The purpose of monitoring is to demonstrate compliance with the terms and conditions of approved plans 
or permitted operations, detect problems or unanticipated events early, and provide a basis for directing 
remediation of problems. Monitoring report requirements are described for each monitoring plan. Other 
required monitoring reports are described below. All monitoring reports would be submitted to the KNF 
and DEQ and would be available to the public upon request. 

1.2.2.1 Annual Operating and Reclamation Status Report 
The Annual Operating and Reclamation Status Report is required by the Metal Mine Reclamation Act 
(82-4-339, Montana Code Annotated (MCA), and Administrative Rules of Montana (ARM) 17.24.118) 
and describes the overall mining and reclamation status. RCR must track the status of all stipulations and 
conditions required by the KNF and DEQ in this report. 
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1.2.2.2 Hard Rock Impact Board Quarterly Survey Reports 
RCR would conduct quarterly monitoring surveys of all employees during the impact period. The impact 
period is assumed to start 6 months prior to commencement of mine construction and last through the 
completion of all tax prepayments (through Year 6 of mine operation) and tax crediting (from Year 7 for 
approximately 5 years (20% per year)). The survey would identify the residence for each worker at the 
mine, the family size of the worker, how long the worker had been a resident of the area, and where 
his/her children (if any) were attending school. The results of each survey would be mailed to all 
identified potentially affected local governmental units identified in the impact plan and the Hard-Rock 
Mining Impact Board. 

1.3 Air Quality Monitoring Plan 
DEQ’s Final Determination on RCR’s Air Quality Permit (Permit # 2414-03; Appendix C of the 
Supplemental Environmental Impact Statement (SEIS)), does not require ambient air quality monitoring 
as a condition of the air quality permit for the project. DEQ determined that the emissions would be low 
due to the use of control technologies.  

The following summarizes air quality monitoring reporting requirements described in detail in Appendix 
C of the SEIS, RCR’s Air Quality Permit # 2414-03. RCR would submit quarterly data reports and would 
supply DEQ with annual production information for all emission points required by the department in the 
annual emissions inventory request. Production information would be gathered on a calendar-year basis 
and submitted to DEQ by the date required in the emissions inventory request. Information shall be in 
units as required by the department. In addition, RCR would submit the following information annually to 
DEQ by March 1 of each year, as required for the annual emission inventory, as well as to verify 
compliance with permit limitations: 

• Amount of ore produced; 
• Amount of diesel fuel used; 
• Amount of propane and natural gas used; 
• Amount of explosives used; 
• Hours of operation of the emergency diesel-fired generator; 
• An estimate of company vehicle miles traveled from Highway 200 to the mine and mill 

access points; 
• Amount of disturbed acreage (including tailings facility area); and 
• Other emission related information DEQ may request (ARM 17.8.749). 

 

1.4 Phase I Data Evaluation Plan 
The Phase I Data Evaluation Plan would be developed to provide the Agencies with data that could not be 
obtained prior to construction of the evaluation adit. Data from the evaluation adit would be used to verify 
the hydrologic, geochemical, and rock mechanics data used in the analyses described in this SEIS or the 
2001 FEIS.  

This plan consists of three components. The first is implementation of the evaluation adit portions of the 
Geochemistry Characterization and Monitoring Plan described below. This plan would provide the 
geological and geochemical data needed to ensure that nonacid-generating and nonmetals-leaching 
materials were used for facility construction. The second component would require the collection of 
hydrologic data during Phase I implementation, as described in Section 1.6. These data would be used to 
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better define the source of groundwater, hydrogeologic characteristics of the bedrock, and bedrock 
groundwater quality to reduce uncertainty associated with the 3D groundwater model and ensure the 
water treatment system operates as predicted and produces a discharge that would comply with any 
Montana Pollutant Discharge Elimination System (MPDES) permit obtained for the project. Using data 
collected during Phase I, the 3D model would be better able to evaluate the impacts of withdrawal of 
groundwater on springs, seeps, and streams. The Rock Mechanics Data Collection and Monitoring Plan in 
Section 1.7 describes the third component of the Phase I Data Evaluation Plan. The rock mechanics data 
from the evaluation adit would be used to evaluate to what extent it may be necessary to modify the initial 
underground mine plan to minimize the risk of subsidence. All evaluation adit data would be 
supplemented by data collected during mine construction and operation, which would be used to further 
modify and refine facility designs and operations. 

After the evaluation adit is completed, RCR would be required to file a report containing an analysis of 
data collected through the Geochemical Characterization and Monitoring Plan, the Rock Mechanics Data 
Collection and Monitoring Plan, and the Water Resources Monitoring Plan as outlined below. The Phase I 
Data Evaluation Report would include recommendations for any changes to the approved Plan of 
Operations, reclamation plan, mitigation plans, and monitoring plans. If the evaluation adit data indicated 
significant new circumstances or information relevant to environmental concerns and bearing on the 
proposed action or its impacts, as described by 40 CFR 1502.9(c)(1)(ii), additional NEPA analysis would 
need to be conducted and all appropriate facility designs and mine plans would need to be modified and 
approved by the Agencies. The modifications would be requested and processed as defined in the Metal 
Mine Reclamation Act (82-4-337(4 and 5) and 82-4-342 MCA) and the Forest Service’s 36 CFR 228 
regulations. The project could not proceed beyond the evaluation adit construction stage without approval 
from the Agencies on the facility designs and mine operation plans, as modified based on evaluation adit 
construction data. 

1.5 Geochemical Characterization and Monitoring Plan 

1.5.1 Introduction 
The purpose of the Geochemical Characterization and Monitoring Plan is to ensure that appropriate kinds 
and amounts of geochemical data are collected and evaluated during Phase I and Phase II and to ensure 
that water quality is protected. Geochemical data collected under this plan would supplement other 
monitoring programs including surface water, groundwater, and mine water quality and process solution 
monitoring. The following is the proposed plan; RCR would develop a final monitoring plan for agency 
approval using this plan as a guide. 

The kinds of data collection and evaluation efforts described in this plan were guided by an understanding 
of the nature of the Rock Creek Mine site (Section 1.5.2.1), defining the inherent geochemical risks based 
on knowledge of environmental pathways and receptors (Section 1.5.2.2), and then developing data 
quality objectives (Section 1.5.3) to manage those risks. Sample collection, laboratory measurements, and 
data analysis and decisions are described in Section 1.5.4. 

1.5.1.1 Differences from Acid Rock Drainage and Metals Leaching Monitoring Plan 
This Geochemical Characterization and Monitoring Plan differs from Appendix D (Acid Rock Drainage 
and Metals Leaching Monitoring Plan) of the Rock Creek Evaluation Adit License Application (RCR 
2010). This plan adds more specific statistical tests than the previous plan. A requirement was added to 
test Phase I pilot hole composite samples prior to placement of waste material. The pilot hole composite 
samples would be analyzed by a “Quick Test” (such as acid-base potential, total sulfur, or net acid 
generation pH) to be proposed by RCR. The approved quick test method would include a monitoring 
action level. Sampling frequency was also increased in this plan. 
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Another major difference between this Geochemical Characterization and Monitoring Plan and the RCR’s 
Acid Rock Drainage and Metals Leaching Monitoring Plan is that this plan would supplant the kinetic test 
requirements with field-scale leach tests, also known as “barrel tests.” 

1.5.2 Site Background 
A Site Conceptual Model, which is a description of site-specific environmental conditions, facilitates 
better understanding of potential interactions between surface water, groundwater, and mined rock or 
tailings. Description of a site conceptual model is an integral part of the overall planning process for 
developing monitoring programs at mines (Russell et al. 2014a). Relevant descriptions of the project, 
geology, and geochemistry from the Draft SEIS are included below. 

1.5.2.1 Site Conceptual Model 
A site conceptual model is a description of the features of a project such as Rock Creek that influence 
environmental behavior. In the case of Rock Creek, elements of the site conceptual model are described 
and analyzed in detail in the SEIS. Relevant SEIS sections are described in Table K-1. 

Table K-1. Elements of the Site Conceptual Model Described in the Rock Creek Project SEIS. 

Topic 
SEIS 

Section 
Number 

Description 

Project Description 2.3.1 The project involves two phases with Phase I consisting of an evaluation 
adit decline and Phase II is the fully operational mine with a second 
production portal, a mill, and a paste tailings facility.  

Hydrology 3.7 The surface and groundwater system at Rock Creek is described in this 
section. 

Geology 3.5 Ore at Rock Creek is hosted in pre-Cambrian quartzite within the Lower 
Revett Formation. Ore zones are spatially associated with other styles of 
alteration, some of which result in elevated sulfide content in waste rock. 

Geochemistry 3.6 Overall, the risk of acid generation and metal leaching is low at Rock 
Creek. This conclusion is predicated on the core samples collected from 
the Rock Creek deposit and on the inferred geologic similarities between 
Rock Creek and the Troy deposit. 

 

1.5.2.2 Sources, Pathways, and Receptors 
Based on the site conceptual model, the risk of acid generation and metal leaching at Rock Creek is 
considered low. The rock units with the highest risk of release of metals or acidity are the Prichard 
Formation, possibly the Burke Formation, pyritic alteration zones in the Revett Formation, or in unaltered 
zones in the Revett containing elevated primary pyrite. Metal releases may also occur from the galena 
alteration zone in the Revett. The Prichard and Burke Formations are lacking from the area of the Phase I 
Evaluation Adit at Rock Creek. An additional contaminant of concern is nitrate and ammonia associated 
with the explosives blasting. 

1.5.2.2.1 Phase I 
During development of the Evaluation Adit in Phase I of the proposed project, two potential sources of 
contact water are considered: the waste rock and ore placed in the portal pad and exposed rock in 
underground mine walls (Figure K-1). About 90,000 tons of waste rock are estimated to be excavated 
from the evaluation adit, of which 47,700 tons are estimated to come from the Upper and Middle Revett, 
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34,500 tons from the Lower Revett not containing mineralized zones, and 7,800 tons from waste rock in 
Lower Revett alteration zones (Erickson 2012). 

Ore stockpiles (88,000 tons produced) and alteration waste rock (7,800 tons produced) stored in the portal 
pad may interact with meteoric water, and soluble constituents from the rock could potentially migrate in 
surface runoff from the site or could infiltrate into groundwater. Stormwater at the facility would be 
managed with a 600,000-gallon lined pond to minimize off-site migration of water and sediment so the 
groundwater pathway is the primary concern at the portal pad. Potential receptors would include humans, 
aquatic organisms, and terrestrial species. To reduce infiltration from precipitation, RCR would minimize 
snow accumulation by plowing the portal pad and cover stockpiles of alteration waste zone rock and ore 
with an impermeable material. RCR would also develop and implement an Explosive Handling and 
Blasting Plan to minimize the potential for elevated nitrate or ammonia concentrations occurring in 
surface water. To reduce the risk of terrestrial species encountering stored contact water, a fence would be 
installed around the pond (RCR 2010). Groundwater and surface water would be monitored downgradient 
of the portal pad. Rock used to create the portal pad would be sampled and analyzed prior to placement to 
ensure that acid drainage and metal leaching risk is low, as described in Chapter 2 of this Draft SEIS. 
Also, rock samples would be tested for soluble forms of nitrogen to determine the extent to which 
blasting agents may contribute to nitrogen loading in contact water. 

Mine walls may interact with groundwater inflow to the adit. However, mine water would be collected 
and treated so potential releases would be controlled using water treatment conducted under a MPDES 
permit. Studies of potential release from mine walls would be conducted to better quantify potential 
metals and acidity loading from this source. 

 
Figure K-1. Sources, Receptors, and Pathways for the Phase I Evaluation Adit at Rock Creek. 
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1.5.2.2.2 Phase II 
During full operation at Rock Creek, a paste tailings facility would be constructed along with 
development of a production adit and a mill complex. During Phase II, three potential sources of contact 
water are considered: waste rock, paste tailings, and exposed rock in underground mine walls (Figure K-
2). Geochemical sampling and analysis would continue during the operating stage but details of the plan 
would be finalized at the end of Phase I, once the operating plan is finalized. However, field data on the 
geochemical behavior of waste rock, ore, and paste tailings would be collected during the Phase I 
program. Field data would improve the understanding of the nature of the Phase II facilities. 

 

 
Figure K-2. Sources, Receptors, and Pathways for the Phase II Rock Creek Mine Operation. 

1.5.3 Data Quality Objectives 
The overall purpose of this monitoring program is to collect the amount, type, and quality of data needed 
to better define and manage environmental risks associated with water coming into contact with mined 
rock at the Rock Creek Mine. During environmental review of the project, a geochemical characterization 
program was developed and background hydrologic conditions at Rock Creek were described in detail. 
The overall risk of acid generation and metal leaching from waste rock, underground mine workings, ore 
stockpiles, and tailings were considered low at Rock Creek. This conclusion was based in part on the 
long-term conditions observed at the Troy Mine, which is considered a close analog. Conclusions in the 
SEIS were also predicated on results of the laboratory tests performed on representative core samples. 
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1.5.3.1 Geochemical Issues and Concerns 
Based on the environmental site conceptual model that includes information on the proposed project, the 
geology and geochemistry of Rock Creek, several questions about the geochemical nature of mined rock 
need to be confirmed. These include: 

• Topic 1: Is the geochemical nature of rock material mined from the adits suitable for placement in the 
portal pad? 

• Topic 2: Does mined rock (e.g., ore and waste) or exposed rock (e.g., underground mine walls) at 
Rock Creek have greater geochemical risks, including acid generation and metal leaching risks, than 
defined in the SEIS using the current dataset? 

a) If geochemical risks at Rock Creek are found to be significantly greater than estimated in the 
SEIS, it may be appropriate to revise the definition of geochemical risks at Rock Creek 
accordingly. 

b) A limited number of samples were available from the Rock Creek deposit because of the 
difficulty of obtaining large numbers of core samples prior to development of an evaluation adit. 

c) Additional rock samples would be collected during advancement of the Phase I Evaluation Adit 
to compare with baseline geochemical data collected from core samples. 

• Topic 3: Is the Troy Mine a representative analog of Rock Creek? 

a) If geochemical risks at Rock Creek are found to be significantly greater than at Troy, then it may 
be appropriate to revise the definition of geochemical risks at Rock Creek accordingly. 

• Topic 4: Will explosives introduce an unacceptable amount of soluble nitrogen into blasted rock that 
would cause downstream violations of water quality standards for nitrate at a compliance monitoring 
location? 

• Topic 5: What are the geochemical risks associated with mine facilities at Rock Creek including 
exposed waste rock, ore stockpiles, exposed underground mine walls, and paste tailings? 

a) Available baseline geochemical data were somewhat limited because of the scarcity of available 
core from the deposit. 

b) All lab-scale geochemical tests present challenges when trying to scale water quality predictions 
from laboratory test results to field-scale behavior. 

c) This plan includes larger scale field tests conducted on larger volume samples that are 
representative of waste rock, ore stockpiles, underground mine walls, and paste tailings. 

1.5.3.2 Data Quality Objectives 
Data quality objectives (DQO) are developed as part of the planning process for implementing monitoring 
strategies. The purpose of DQOs is to identify the amount, type, and quality of data needed to answer 
critical questions about the environmental performance of a mine (U.S. Environmental Protection Agency 
(EPA) 2006; Russell et al. 2014b). DQOs for the Geochemical Characterization and Monitoring Plan, 
include: 

• Topic 1: Confirm predicted acid drainage risk disclosed in the SEIS. Confirmation of acid drainage 
risk would be based on composite samples from pilot holes drilled in advance of the Phase I adit. 
Pilot hole composites would be analyzed using suitable test methods. The number and type of 
samples would be sufficient to ensure that infiltration of meteoric water into the portal pad does not 
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adversely affect downgradient water quality due to leaching of acidity or metals. The Phase 1 
Geochemical Monitoring Plan will adopt appropriate monitoring action levels. 

• Topic 2: Collect additional representative rock samples to facilitate a more refined statistical 
comparison between the geochemical conditions at Rock Creek with the current baseline geochemical 
data. 

• Topic 3: Collect additional representative rock samples to facilitate a statistical comparison between 
the geochemical conditions at Rock Creek with available data from the Troy Mine. 

• Topic 4: Collect data on the soluble nitrogen levels in blasted rock samples. If water quality 
monitoring at downgradient locations shows unacceptable levels of nitrate, the data on soluble 
nitrogen in blasted rock would be helpful in refining the performance of the blasting program. 

• Topic 5: Collect additional geochemical characterization data to address metal leaching potential and 
to evaluate mineralogy of each rock unit mined. Also, collect field-scale data that represent possible 
water:rock interactions and contact water chemistry in the ore and waste stockpiles, paste tailings 
facility, and underground mines. Reduce uncertainty regarding scale-up from lab to field-scale, and 
adjustment from lab to field conditions (including surface area, temperature effects, and other factors) 
using larger scale field samples tested under field conditions. 

1.5.4 Geochemical Testing Plan 
A detailed testing plan has been developed for the Phase I Evaluation Adit and is based on the DQOs 
developed in Chapter 3 of the SEIS. A detailed sampling plan would be developed for Phase II Operations 
once geochemical data have been collected and interpreted from Phase I. The Phase II geochemical 
monitoring plan would be developed by RCR and would be submitted to the Agencies for review and 
approval. 

1.5.4.1 Proposed Phase I Geochemical Sampling 
A summary of the proposed sample collection, analyses, and relevant monitoring action levels is shown in 
Table K-2. More detailed discussion of sample collection, laboratory methods, and data analysis is 
provided in the following sections. 
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Table K-2. Summary of the Proposed Rock Creek Phase I Geochemical Sample Collection, 
Analyses, and Relevant Monitoring Action Levels. 

Sample 
Type 

Number of 
Samples Analyses DQO Trigger 

10–
kilogram 
(kg) 
Samples 

≥ 45 waste 
≥44 ore 

Quick test Topic 1 Use results to route waste rock. If material 
exceeds trigger, do not place in portal pad. 
Report if >10% of cumulative tests fail 
trigger. 

Static tests and total metals Topics 
2 and 3 

If mean ABP of Phase I waste is less than 
ABP in baseline Rock Creek samples, reassess 
ARD risk. If the proportion of Phase I waste 
samples with ABP<0 is greater than baseline 
Rock Creek samples, reassess ARD risk. Use 
similar criteria for comparison with the Troy 
Mine. 

MWMP extract – soluble 
nitrogen  

Topic 4 If SW or GW monitoring detects nitrogen 
exceedance of water quality standards, may 
use soluble nitrogen results from MWMP test 
to create future trigger as performance 
standard for blasting program.  

MWMP extract – Nevada 
Profile 1 by ICP  

Topic 5 MWMP metals data used to expand 
geochemistry dataset. Submit results and 
annual interpretive report. 

MWMP extract – mineralogy  Topic 5 Mineralogy data used to expand geochemistry 
dataset. Submit results and annual interpretive 
report. 

Bulk 
Samples 

~10 Barrel tests, analyze leachate 
for Nevada Profile 1 
constituents 

Topic 5 Use data to improve understanding of contact 
water chemistry that may develop in full-scale 
mine operation. Submit results and annual 
interpretive report. ~8 Wall rinse tests Topic 5 

1 or more Paste tailings/process water 
evaluation 

Topic 5 

ABP = acid base potential, ARD = acid rock drainage, MWMP = Meteoric Water Mobility Procedure. 
 

1.5.4.1.1 10-kg Samples 
Collect a composite sample from a pilot hole drilled in advance of the Evaluation Adit face. One sample 
should be collected for approximately each 2,000 tons of rock to be mined. Assuming an 18-foot-high and 
20-foot-wide drift (and an in-place rock density of 165 pounds per cubic foot or 2.65 grams (g)/centimeter 
(cm)3), the pilot hole should be sampled across an interval of not more than about 70 feet to represent 
2,000 tons of rock. 

Samples collected from the pilot hole should consist of either ore or waste and should be limited to a 
single rock unit. For the purposes of the Geochemistry Characterization and Monitoring Plan, rock unit 
classification should follow the geologic logging program developed by RCR and should include the 
formation, member, and mineralization. For each sample, also provide a spatial description consisting of 
round numbers, geographic coordinates, dates, and collection methods (core, RC, grab, or channel). 
Where a pilot hole crosses the ore/waste boundary or one or more rock units, the sample should be split as 
needed. A sample should consist of approximately 10 kg of material that is representative of the rock to 
be mined. Suitable material may include drill cuttings from the pilot hole, a crushed sample of split core, 
chips from a channel sample, or a composite sample from a muck pile. A total of not less than 45 waste 
and 44 ore samples should be derived from this sampling program. If a pilot hole is not drilled well in 
advance of the adit face, then sampling would need to be performed on shot rock material. 
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1.5.4.1.2 Bulk Samples 
Bulk samples of selected rock types (both ore and waste) and of representative paste tailings would be 
required for field barrel tests (Section 1.5.4.2.4). Approximately two samples of ore, six samples of waste, 
and two samples of paste tailings would be required for the field barrel tests, which would consist of 
about 800 pounds of broken rock (at a density of 110 pounds per cubic foot) or 600 pounds for paste 
tailings (at a density of 80 pounds per cubic foot). 

For ore samples, one sample should approximate the average ore sulfur content while the second sample 
should approximate the upper 90th percentile sulfur content. For waste, select one representative sample 
for each of the most prevalent six rock units. The two paste tailings samples may be identically sourced 
(e.g., from the same metallurgical test), but one test may contain additives to represent addition of cement 
or flyash or both. Representative process solutions may also be produced during metallurgical tests on 
ore, especially if a locked cycle test is performed. Process solution samples would be submitted for 
analysis of major ions and selected metals. 

1.5.4.2 Proposed Phase I Geochemical Analyses 
1.5.4.2.1 Quick Test to Determine Suitability for Rock Placement 
Each 10-kg samples obtained from the pilot hole cuttings would be analyzed by a “quick test” to 
determine acid drainage risk. A quick test is required to facilitate decisions about rock placement based 
on test results. A rapid turnaround time is required to avoid production delays. Waste rock that is suitable 
for placement on the portal pad must have a low risk of acid drainage. At Rock Creek, materials that are 
consistently low in sulfur (e.g., less than about 0.3%) are also nonmineralized so would also have a low 
risk of metal leaching. Therefore, testing and classification of rock based on low acid drainage risk should 
isolate material that is also low in metal leaching risk. 

A geochemical test with a rapid turnaround time would need to be used to facilitate analysis of samples 
from a pilot hole and subsequent placement of the mined rock based on test results. Several methods 
could potentially provide rapid enough turnaround time to support routing based on geochemical test 
results. Examples may include, but are not limited to, Acid-base accounting (Sobek et al. 1978), Leco 
total S only (Sobek et al. 1978), or Net Acid Generation pH (Stewart 2004). The test method selected 
shall include a suitable site-specific trigger level that indicates potential for acid drainage risk in the 
sampled interval. Site-specific triggers for the three listed methods could be (ABP >0 ton/1,000 tons as 
CaCO3; Total S less than 0.3%; or NAG pH > 4.5). The specific test method and trigger would be 
developed by RCR subject to Agency approval. A contingency plan would be developed and describe 
how rock that fails the quick test monitoring action level would be managed. 

1.5.4.2.2 Static Tests 
Each 10-kg sample (minimum of 45 samples of waste and 44 ore) would be analyzed using Acid-Base 
Accounting with Acid Generating Potential based on nonsulfate S (Sobek et al. 1978), paste pH, and total 
metals by ALS Chemex method ME-MS61-M or equivalent. An additional five samples of paste tailings 
would also be analyzed by the methods described above. If the quick test method described in the 
previous section is not the Sobek Acid Base Accounting method, then a method comparison between the 
quick test and the Sobek ABP would be performed on a minimum of 50 samples. The correlation between 
ABP and quick test results must be calculated and should ensure that the quick test provides accurate and 
consistent classification of acid generation risk. 

Quality assurance samples should be submitted at a frequency of 1 in 50 samples to verify sample 
accuracy and precision. At least one each of CANMET KZK-1 or NBM-1 (or equivalent) for ABP or 
LECO S measurements and NIST 2780 (or equivalent) for total metals or equivalent should be used. 
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Also, blind duplicate samples at a frequency of 1 in 50 for ABP and total metals analyses should be 
included. 

1.5.4.2.3 Selected 10-kg Samples – Mineralogy, Metal Mobility Tests, and Soluble Nitrate Analysis 
A selected subset of ten 10-kg samples, based on the same 10 samples used for barrel tests, would be used 
to characterize potential metal mobility using the MWMP (American Society for Testing and Materials 
2013). The MWMP extracts would be analyzed for pH, conductivity, alkalinity/acidity, aluminum, 
antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chloride, chromium, cobalt, copper, 
fluoride, gallium, iron, lead, lithium, magnesium, manganese, mercury, molybdenum, nickel, 
nitrate/nitrite as N, nitrogen total as N, phosphorous, potassium, selenium, silver, sodium, sulfate, 
thallium, tin, vanadium, and zinc. In addition, the samples would be submitted for mineralogical analysis 
by x-ray diffraction. 

1.5.4.2.4 Barrel Test and Wall Rinse Stations 
A field barrel test (Attachment 1) would be conducted on selected samples of ore, waste, and paste 
tailings to determine the water quality of contact water and rate of release of constituents from bulk 
samples. Samples, to the extent possible, would approximate the overall size and distribution that is 
representative of run-of-mine material. The barrel test consists of filling a barrel or other large container 
with rock or paste tailings. A drain outlet is installed near the base of the container. Barrels would be 
placed outdoors on a pallet to elevate the base of the container to allow for fluid collection. Natural rain 
and snowfall would provide the source of water for leaching the rock. If water produced in the test is 
insufficient because of evaporation, deionized water can be added to accelerate leaching. Samples 
collected from the barrels would be analyzed for pH, conductivity, alkalinity/acidity, aluminum, 
antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chloride, chromium, cobalt, copper, 
fluoride, gallium, iron, lead, lithium, magnesium, manganese, mercury, molybdenum, nickel, 
nitrate/nitrite as N, nitrogen total as N, phosphorous, potassium, selenium, silver, sodium, sulfate, 
thallium, tin, vanadium, and zinc. 

A wall rock rinsing test (International Network for Acid Prevention 2009) would be used to characterize 
potential loading from underground mine walls (Attachment 2). In general, at least one wall rinse station 
would be selected for each major rock unit of waste and ore in the Evaluation Adit. 

To conduct the wall rock rinse tests, a prescribed area of about 1 m2 that consists of exposed rock (no 
shotcrete) and is relatively free of foreign sediment should be designated. A gutter section below the wall 
should be attached using epoxy, water from backpack sprayer sprayed onto the wall, and runoff collected. 
Sufficient water should be applied to collect about 5 liters of water from the rinse station. Water quality in 
the collected water sample should be measured for pH, conductivity, alkalinity/acidity, aluminum, 
antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chloride, chromium, cobalt, copper, 
fluoride, gallium, iron, lead, lithium, magnesium, manganese, mercury, molybdenum, nickel, 
nitrate/nitrite as N, nitrogen total as N, phosphorous, potassium, selenium, silver, sodium, sulfate, 
thallium, tin, vanadium, and zinc. The test can be repeated at prescribed intervals for semikinetic 
evaluation. 

1.5.4.2.5 Paste Tailings Evaluation 
There are two purposes for evaluating paste tailings in the Phase 1 testing program: 1) evaluate process 
solution and interstitial water chemistry, and 2) assess the potential mobility of dissolved constituents in 
layers underlying the proposed paste tailings facility. RCR would prepare a study plan to submit to the 
Agencies describing how paste tailings would be evaluated in a field scale test that includes 1) 
characterization of process and interstitial water, and 2) assessment of solution migration in subsurface 
layers beneath the proposed tailings facility. Part of the tailings evaluation would also consist of 
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characterization and modeling of the paste tailings disposal facility that refines the predicted migration of 
tailings solution and interaction with groundwater within and beneath the facility. 

1.5.4.2.6 Sample Management 
A 2-kg portion of each geochemical sample would be archived in case follow-up testing is needed. 

1.5.4.3 Phase I Data Analysis and Reporting 
1.5.4.3.1 Pilot Hole Samples 
Results of the Agency-approved quick test would be used to route waste produced from the Phase I 
evaluation adit. The proposed plan for construction of the portal pad requires that waste rock placed in the 
portal pad be nonacid-generating. The approved quick test method would include a trigger level that 
differentiates acid-generating waste from other materials (e.g., nonacid-generating and uncertain 
materials). Acid-generating waste would need to be placed underground or otherwise handled according 
to an Agency-approved plan. 

If more than 10% of measured test values from the pilot hole composite samples exceed the approved 
monitoring action level, then RCR must notify the Agency and reanalyze sample cuttings by intervals 
corresponding to individual rounds (e.g., one sample per 300 tons of waste). All sample results would be 
reported immediately when more than 10% of all cumulative tests results exceed trigger. A suitable 
management plan would be developed and implemented for placing waste to mitigate acid drainage risk. 
All sample results would be submitted to the Agencies in an annual report. 

1.5.4.3.2 Static Test Results 
The number of samples proposed for the evaluation adit was based on the goal of collecting more samples 
than are currently available from the Rock Creek deposit and to ensure availability of an adequate dataset 
to facilitate statistical comparisons between new data, baseline data, and data from the Troy Mine. An 
estimated 90,000 tons of waste and 88,000 tons of ore would be removed during advance of the decline 
and through mining in the ore zone. The proposed sampling frequency is 1 sample for each 2,000 tons 
mined, which would yield about 45 waste and 44 ore samples. 

All static test data collected from the Phase I evaluation adit would be summarized in an annual report 
submitted to the Agencies. The SEIS concluded that the risk of acid generation or release of metals was 
low at Rock Creek based on review of available baseline geochemistry data and based on comparison 
with the Troy Mine, which was considered a close analog to Rock Creek. A statistical comparison would 
be performed to ensure these conclusions about acid drainage risk are warranted. The statistical tests 
would evaluate the difference, if any, in the population average ABP for waste and ore from three 
populations: Phase I Rock Creek, Baseline Rock Creek, and Troy. In addition, the population proportion 
of samples with ABP less than zero would also be determined separately for ore and waste samples from 
the three populations. The Student’s t-test (equation 1) would be used to compare population means and 
the z-score test (equation 2) to compare population proportions. Results would be compared pair-wise for 
Phase I Rock Creek waste and ore to baseline geochemistry data and to Troy Mine data. Because of the 
scarcity of waste samples from Troy, additional waste samples from Troy may be required for this 
assessment. 
 

 

             [1] 

 



Appendix K – Agencies’ Conceptual Monitoring Plans 

Final SEIS for the Rock Creek Project K-13 

 
 Z=  [2] 

 

 
Where 𝑋𝑋1��� and 𝑋𝑋2���, 𝑝𝑝1��� and 𝑝𝑝2��� are ABP means and proportions of ABP<0 for populations 1 and 2, 
 N1 and N2 are the number of samples for populations 1 and 
 s1 and s2 are ABP standard deviations for populations 1 and 2. 

The t test and z score test are commonly used statistical methods that are described in standard statistical 
textbooks (Witte and Witte 2013). 

Statistical Analysis of Baseline Data. Statistical analyses (Table K-3) were used to compare ABP in 
baseline data (Table K-4) for ore at Rock Creek to ore at Troy. Troy waste sample size was too small to 
perform comparisons (n=2). Two metrics were used for comparison: the mean and the proportion of 
samples with ABP<0. The Student’s t-test was used to determine the significance of measured differences 
in the mean as shown in [1], which takes into account the means and standard deviations of the 
populations. A one-tailed distribution of p and t was used. The formula used to compare the difference 
between population proportions is shown in [2], which considers only the proportions and sample size. 
The z score that results from equation 2 is compared with a standard table of probabilities for a one-tailed 
distribution. Based on these statistics, Rock Creek ore has a lower average ABP and a greater proportion 
of ABP samples less than 0 than Troy ore. 

If waste samples from the Phase I Evaluation Adit have the same standard deviation measured in baseline 
samples, and if the mean ABP of Phase I samples was lower by about 3.4 tons (t)/1,000 t as CaCO3, the 
difference would be significant at 5% probability. The mean would need to decrease by 4.8 t/1,000 t for 
the difference to be significant at 1%. The z score test for waste samples would likely be even more 
stringent than the t test. 

Table K-3. Statistical Summary for Ore and Waste Samples from Rock Creek and Troy. 

Mine Type n 
Mean ABP 

(t/1,000 t as 
CaCO3)1 

Standard 
Error of 
Mean 

Standard 
Deviation 

Proportion 
ABP<0 (%) 

Rock Creek Waste 24 3.0 ±1.4 6.8 6 
Rock Creek Ore 34 0.6 ±1.1 6.1 50.0 
Troy Waste 2 NA NA NA NA 
Troy Ore 28 7.2 ±1.4 7.4 14 

1mean and proportion calculated from values rounded to the nearest significant integer value. 
Average ABP for Rock Creek ore is significantly less than at Troy (probability=0.0002). 
Proportion of ABP<0 in Rock Creek ore is greater than for Troy ore (p<0.0001). 
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Table K-4. Baseline ABP data for Rock Creek and Troy. 

n 
Rock Creek Troy 

Ore Waste Ore 
1 2.9 6.5 17 
2 1.6 -0.3 15 
3 -6.8 8.8 20 
4 -0.6 -0.3 13 
5 -2.1 -0.3 11 
6 16.8 -0.3 9 
7 -8.6 13.3 16 
8 -2.8 4.2 4 
9 10.0 4.1 15 

10 -5.4 -11.5 14 
11 1.8 3.2 0 
12 5.3 3.9 0 
13 -4.6 13.9 -5 
14 5.0 4.5 -7 
15 -4.6 12.1 -4 
16 6.3 3.0 -3 
17 -5.4 1.0 1 
18 -2.1 4.8 1 
19 8.8 1.7 3 
20 -5.1 0.7 2 
21 -4.2 3.0 4 
22 2.5 11.1 8 
23 3.4 -16.6 14 
24 6.3 -0.3 13 
25 8.5  12 
26 -12.8  13 
27 -1.4  8 
28 1.3  7 
29 -0.3   
30 -1.3   
31 -3.4   
32 -3.1   
33 8.8   
34 6.1   

 
If the average ABP of samples collected under the Phase I Monitoring Plan are significantly lower than 
the average ABP estimated in the Rock Creek baseline geochemistry data (at a probability that the means 
are equal to 5% or less), then the acid drainage risk should be revised based on the new findings. 
Similarly, if the proportion of samples with ABP less than zero collected under this program are 
significantly higher than the proportion estimated in the Rock Creek baseline geochemistry data (at a 
probability that the proportions are equal to 5% or less), then the acid drainage risk should be revised 
based on all available data.  

1.5.4.3.3 Use of Other Data Collected under This Plan 
Other data collected under the Geochemical Monitoring Program is meant to improve and expand the 
baseline geochemical characterization of the Rock Creek deposit. These data, including MWMP, 
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mineralogy, barrel test, wall rinsing tests, and the field tailings investigation, would be summarized and 
interpreted in annual reports submitted to the Agencies. 

1.5.4.3.4 Explosive Handling and Blasting Plan 
Release of nitrogen compounds is of particular concern in underground mines because of the relatively 
large amounts of explosives used to break rock. Prior to Phase I, RCR would be required to submit a 
detailed Explosive Handling and Blasting Plan for agency approval that describes the blasting agents that 
would be used for various conditions (e.g., when water is present or absent), powder factors used, 
housekeeping practices, and other relevant information. If soluble nitrogen compounds in downgradient 
surface or groundwater exceed the action levels described in Section 1.6.7, RCR would notify the KNF 
and DEQ within 5 working days and follow the process outlined in Section 1.6.7. In the event of action 
level exceedances, RCR would also be required to submit a revised Explosive Handling and Blasting Plan 
to the KNF and DEQ for approval. Additionally, nitrate and total nitrogen data from the MWMP test may 
be used to develop monitoring action levels in blasted rock material for future use to ensure adequate 
blasting performance. 

1.5.4.3.5 Integration with Surface Water and Groundwater Monitoring 
As described in Section 1.6, surface water and groundwater monitoring would be used to detect potential 
releases of constituents from the portal pad area (in Phase I) and from all facilities in Phase II. If a 
chemical release is detected, then the geochemical data collected under this program may be used to 
better understand the potential contribution of mine contact water to the potential release and to assess 
ways of preventing, abating, or mitigating releases. It may be necessary to develop and implement new 
mine waste management procedures, expand monitoring, or set new monitoring action levels if 
constituent releases are caused by mine contact water. 

1.5.4.3.6 Contingencies and Reporting 
This Geochemical Characterization and Monitoring Plan contains a number of monitoring action levels, 
described in previous sections. Preliminary contingency measures associated with each monitoring action 
level are described in Table K-5. In addition, notification and reporting requirements are also described. 
An annual report would be submitted to the Agencies that provides sample results, includes the statistical 
comparisons described above, and integrates the results of solution monitoring (e.g., surface water, 
groundwater, mine water, and process solution sampling) with the geochemical observations. All 
analytical data collected from lab samples, as well as field barrel tests and wall rinsing tests, would be 
compiled in the report. The overall acid drainage and metal leaching risk would be quantified. Issues or 
concerns would be addressed through appropriate contingencies. 
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Table K-5. Geochemical Monitoring Plan Elements, Monitoring Action Levels, and Contingencies. 
Monitoring Plan 

Element 
Monitoring Action Level 

(MAL) Reporting Required Contingent Action 

Topic 1: ARD risk 
quick test of waste rock 

To be developed in 
coordination with test 
method1 

Immediate notice if 
more than 10% of 
cumulative samples fail 
MAL 

Place waste rock with ARD risk 
underground or revise surface 
placement/handling plan 

Topic 2: Compare 
average ABP and 
proportion of ABP <0 
t/1,000 t to baseline 

Average ABP or proportion 
of ABP results <0 is 
significantly lower than 
baseline at 1% probability by 
t test 

Results provided in 
annual summary report 

Revise assessment of inherent acid 
drainage and metal leaching risk for the 
project based on new information; revise 
mining plan as appropriate 

Topic 3: Compare 
average ABP and 
proportion of ABP <0 
t/1,000 t to baseline 

Average ABP or proportion 
of ABP results <0 is 
significantly lower than 
baseline at 1% probability by 
t test 

Results provided in 
annual summary report 

Revise assessment of inherent acid 
drainage and metal leaching risk for the 
project based on new information; 
develop new estimate of contact water 
quality that does not rely on comparison 
to Troy 

Topic 4: Measure total 
nitrogen levels in waste 
rock 

Exceed nitrate standard in 
groundwater or surface water 
monitoring 

Refer to groundwater or 
surface water monitoring 
plan 

Data collected in this program on total 
nitrogen in waste rock may be used to 
locate the nitrogen source, refine the 
Explosive Handling and Blasting Plan, or 
develop MAL for N in waste rock 

Topic 5: Contact water 
chemistry in waste 
rock, ore, and paste 
tailings 

None Results provided in 
annual summary report 

If contact water chemistry measured in 
field tests differs significantly from 
assumptions used in the SEIS, the mine 
plan may require modification. Also if 
the potential for migration of metals or 
acidity from facilities is substantially 
greater than predicted in the SEIS, the 
impact assessment may need to be 
revised and mitigation may be required.  

1Preliminary monitoring action levels for acid base potential (<0 t/1,000T and nonsulfate S >0.3%), Total sulfur (more than 
0.3%), or net acid generation pH (NAG pH <4.5). 

1.5.4.4 Phase II Geochemical Sampling 
If Phase II of the project proceeds, Phase II testing would be determined based on the Phase I data 
collected. Information learned during Phase I would inform Phase II testing requirements, sampling 
frequency, testing methods, and trigger levels. Prior to Phase II, RCR would submit a Phase II 
Geochemical Characterization and Monitoring Plan to the KNF and DEQ for review by an agency 
Technical Advisory Group (TAG) or a third-party consultant. RCR would not be permitted to implement 
Phase II of the project (facility construction, mine development, and mine operation) until the KNF and 
DEQ approve the Phase II Geochemistry Characterization and Monitoring Plan. 

1.5.5 Data Management 
RCR funded the development of a geochemical database that contains all data relating to ore, waste rock, 
and tailings of the formations likely encountered by the Montanore Project and the proposed project, such 
as the Revett, Pritchard, and Burke Formations. The database is part of the Montanore Project and Rock 
Creek Project record. RCR would fund the maintenance and updating of the database.  

1.6 Water Resources Monitoring Plan 
This plan provides the conceptual framework necessary for development of a water resources monitoring 
program for the project. As described in the introduction to this Appendix K, only a final monitoring plan 
approved by the KNF, DEQ, and, consistent with Bush 2018, the USFWS would be implemented and 
needs to contain the requirements listed below. Additional monitoring requirements are specified in 
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Appendix E of the Revised Rock Creek Evaluation Adit Project Application for Exploration License 
(RCR 2010) and would also be specified in any MPDES permits obtained for the project (see Table 1-2 in 
Chapter 1 of the SEIS for the status of MPDES permits). The final approved plan would contain specific 
information on sample location, chemical parameters for analysis, laboratory detection limits, frequency 
of data collection, and reporting requirements, and details of the monitoring action levels and 
Contingency Action Plan specified below in Section 1.6.7. As described below in Section 1.6, the USDI 
Fish and Wildlife Service (USFWS) would advise the KNF in developing the Water Resources 
Monitoring Plan as it relates to ESA objectives. Monitoring would be conducted by a third-party 
contractor. 

The objectives of the water resource 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; 
• characterize benchmark sites near, but outside, the range of influence of expected mine or adit 

inflows; 
• collect 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 to ensure compliance with applicable regulatory requirements. 

A comprehensive monitoring system network would be established to evaluate potential water quantity 
and quality impacts associated with the underground mine, mill, utility corridor, water treatment facility, 
and paste tailings facility. Data would be collected and evaluated in detail using standard statistical 
analyses to determine if differences exist between: 

• pre-construction conditions and conditions during the mine development, 
production/operations, and closure/post-closure phases; 

• potential impact area sites and benchmark sites; 
• sampling locations; 
• seasons; and 
• high and low flows, as well as storm events such as rain-on-snow events. 

The water resources monitoring program would begin during Phase I implementation at least 1 year prior 
to 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 
(Figure K-3); this does not include monitoring for the upgrade work completed by RCR on NFS road 
#150 and NFS road #2741, which is covered in MPDES permit MT0031763. Phase II water resources 
monitoring would begin during the first year of Phase I construction and would occur for several years 
prior to the initiation of Phase II construction in the Rock Creek, East Fork Bull River, Bull River, Miller 
Gulch, and Clark Fork River watersheds where surface water or groundwater may be affected by Phase II 
construction and operations. The areas potentially affected by Phase I and Phase II activities shown on 
Figure K-3 are hereafter referred to as the Phase I and Phase II monitoring areas. Monitoring would 
continue through the life of the project as well as after reclamation for a period to be specified by the 
Agencies. RCR and its predecessors have collected and reported ambient surface and groundwater 
quantity and quality data within the study area through 2016. 
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RCR would work with the KNF and DEQ to develop a Memorandum of Agreement (MOA) that would 
describe the process of selecting and funding a third-party contractor in amounts equal to RCR’s costs for 
the required water resources monitoring. All of the required water-resources monitoring would be 
accomplished through implementation of the MOA. 

The monitoring plan is divided into several elements: 

• sample collection, analytical methods, and data handling; 
• water quality parameters; 
• monitoring during Phase I implementation; 
• hydrologic data collection and review during evaluation adit construction; 
• surface water monitoring; 
• groundwater monitoring; 
• sediment monitoring; 
• facility water balance and chemistry; 
• a quality assurance and quality control (QA/QC) program; 
• monitoring action levels; 
• contingency action plans; and 
• reporting requirements. 

 
These elements are discussed in detail below. 

1.6.1 Sample Collection, Analytical Methods, and Data Handling 
Field procedures would follow DEQ procedures (DEQ 2014 or equivalent) and collection, storage, and 
preservation of water samples would follow EPA procedures (EPA 1982). Grab samples would be 
collected from streams and springs, and groundwater samples would be obtained with a bailer or 
submersible pump. Samples would be cooled immediately after collection. Metals in water samples 
would be preserved by adding nitric acid in the field to lower the pH to less than 2.0 or as appropriate to 
meet standard industry sampling protocols. 

Groundwater samples for metal analyses would be field filtered through a 0.45-micron filter to allow 
measurement of the dissolved constituents. Chemical analysis of water samples would follow procedures 
described in 40 CFR 136, EPA-600/4-79-020 (EPA 1983), or methods shown to be equivalent. All field 
procedures would follow standard sampling protocols as demonstrated through the QA/QC 
documentation. Laboratory reporting limits would comply with the required reporting values listed in 
Table K-6 and Table K-7.  

1.6.1.1 Water Quality Parameters 
At a minimum, all surface water quality samples would be analyzed for the parameters evaluated in the 
SEIS and listed in Table K-6 and all groundwater samples would be analyzed for the parameters listed in 
Table K-7. If data collected under this plan were to be used for compliance purposes for any MPDES 
permit obtained for the project, achievement of reporting levels specified in the MPDES permit would be 
required. Flow measurements would be made using the most accurate site-specific method available and 
appropriate for the site. Subsequent to review of data collected during the initial years of the project, 
continued testing may be changed based on constituents present in the untreated wastewater. 
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Table K-6. Proposed Monitoring Parameters and Required Reporting Values for Surface Water 
Samples. 

Parameter 
Current Required 
Reporting Value 

(mg/L unless 
otherwise specified) 

Parameter 
Current Required 
Reporting Value 

(mg/L) 

Physical and Biological Parameters 
Flow (cfs or gpm) Within 10% accuracy Total alkalinity (as CaCO3) 2 
pH (s.u.) 0.1 Total hardness (as CaCO3) 1.0 
Dissolved oxygen 0.3 Turbidity (NTU) 1.0 
Specific conductivity 
(µS/cm) 1.0 Chemical oxygen demand‡ 

5.0 

Temperature - Oil and grease‡ 1.0 
Inorganic Parameters 

Total dissolved solids 1.0 Nitrate, as N 0.02 
Total suspended solids 1.0 Nitrite, as N 0.01 
Sodium 0.03 Nitrate+nitrite, as N 0.02 
Calcium 0.08 Ammonia, as N 0.07 
Magnesium 0.02 Total inorganic nitrogen Calculated 
Potassium 0.05 Total nitrogen 0.07 
Bicarbonate 1.0 Total phosphorus, as P 0.003 
Chloride 0.1 Ortho-phosphate 0.003 
Sulfate 0.2 Silica 0.4 

Metals 
Aluminum, dissolved  
(0.45 µm filter) 

0.03 Lead 0.0003 

Antimony 0.0005 Manganese 0.005 
Arsenic 0.001 Mercury 0.000005 
Cadmium 0.00003 Silver 0.0002 
Chromium 0.01 Thallium 0.0002 
Copper 0.002 Zinc 0.008 
Iron 0.02   

cfs = cubic feet per second, gpm = gallons per minute, s.u. = standard units, mg/L = milligrams per liter, µS/cm = 
microsiemens per centimeter, NTU = nephelometric turbidity unit 
Note: Metals are total recoverable unless otherwise specified. 
For parameters without a Circular DEQ-7 required reporting value, the achievable reporting limits shown are from 
USFS 2012a, Table 3-1 of the SEIS, and EPA 1999. 
‡For discharges associated with stormwater runoff.  
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Table K-7. Proposed Monitoring Parameters and Required Reporting Values for Groundwater 
Samples. 

Parameter 

Current Required 
Reporting Value 

(mg/L unless 
otherwise 

designated) 

Parameter  
(Dissolved Metals) 

Current Required 
Reporting Value 

(mg/L) 

pH (s.u.) 0.1 Aluminum 0.03 
Dissolved oxygen 0.3 Antimony 0.0005 
Specific conductivity (µS/cm) 1.0 Arsenic 0.001 
Total dissolved solids 1.0 Cadmium 0.00003 
Sodium 0.03 Chromium 0.01 
Calcium 0.08 Copper 0.002 
Magnesium 0.02 Iron 0.02 
Potassium 0.05 Lead 0.0003 
Bicarbonate 1.0 Manganese 0.005 
Chloride 0.1 Mercury 0.000005 
Sulfate 0.2 Selenium 0.001 
Nitrate+Nitrite, as N 0.02 Silver 0.0002 
Ammonia, as N 0.07 Thallium 0.0002 
Total Phosphorus as P 0.003 Zinc 0.008 
Ortho-phosphate 0.003   
Temperature —   
Total alkalinity (as CaCO3) 2   
Total hardness (as CaCO3) 1.0   
Acrylamide† 0.01 or lowest possible 

†In groundwater downgradient of the paste tailings facility during operations. 
For parameters without a Circular DEQ-7 required reporting value, the achievable reporting limits shown are from USFS 2012a, 
Table 3-1 of the SEIS, and EPA 1999.  

1.6.1.2 Quality Assurance/Quality Control Program 
Quality assurance (QA) assures the integrity and reliability of monitoring and measurement data. Quality 
control (QC) is the application of procedures to evaluate data acquisition techniques and analyses 
according to established criteria. QC procedures define whether sampling and analytical techniques are in 
or out of control with reference to applied standards and control limits. 

As part of each plan for environmental monitoring, RCR would develop a Quality Assurance Project Plan 
(QAPP) and submit it to the agencies for approval. Collectively, these procedures would compose a plan 
that ensures the reliability and accuracy of monitoring information as it was acquired. QA/QC procedures 
would include both internal and external elements. Internal elements may include procedures for 
redundant sampling such as random blind splits or other replication schemes, chain of custody 
documentation, data logging, and error checking. Surface water quality sampling would follow DEQ’s 
Quality Assurance Project Plan, Sampling and Water Quality Assessment of Streams and Rivers in 
Montana, 2005 (DEQ 2005). A specific QA/QC program would be approved by the Agencies. This 
program would include sample documentation, as well as sample control and data validation by an 
independent data reviewer. 

Written reports to document the implementation of the plan would be an integral part of monitoring 
reports. Any variances or exceptions to established sampling or data acquisition methods during 
monitoring would be documented. Documentation would include a discussion of the significance of data 
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omissions or errors, and measures taken to prevent any occurrences. Reports would be submitted to the 
appropriate agencies with the annual report, unless otherwise requested. 

1.6.2 Phase I Monitoring 
Phase I monitoring would begin once the KNF and DEQ issued a Notice to Proceed for Phase I. 
Monitoring would be conducted at previously monitored sites and other sites that might be impacted by 
Phase I activities. Monitoring activities and their period of initiation, duration, and frequency are 
described in the subsections below. Monitoring during Phase I would be supplemented by monitoring 
specified in Appendix E of the Revised Rock Creek Evaluation Adit Project Application for Exploration 
License (RCR 2010). The subsections below discuss: 

• Phase I benchmark stream, and spring sites 
• Phase I Groundwater Dependent Ecosystems 
• Phase I wilderness lake monitoring 
• Phase I surface water monitoring 
• Phase I sediment monitoring 
• Phase I groundwater monitoring. 

1.6.2.1 Phase I Benchmark Stream and Spring Sites 
It may be difficult to separate the potential effects of evaluation adit dewatering on streamflow or spring 
flow from natural variability and the effects of climate change. For this reason, the third-party contractor 
would monitor springs and a stream located outside of the Phase I monitoring area. RCR, with agreement 
from the Agencies, would choose a benchmark stream in the Cabinet Mountains Wilderness (CMW). This 
would be a stream with a similar geology, water quality, watershed area, aspect, and starting altitude as at 
least one of the streams in the CMW predicted to be affected by Phase I evaluation (South Basin Creek, 
Chicago Creek, Copper Gulch, and West Fork Rock Creek) that are not on private land. A benchmark 
stream might be one of the tributaries to the East Fork Bull River within the CMW north of the river that 
would not be affected by Phase I activities. Benchmark springs would be chosen based on location, 
altitude, water quality, and hydrogeologic setting. It may not be possible to choose benchmark springs 
until springs within the Phase I monitoring area have been characterized, and springs with a bedrock 
groundwater source identified. Benchmark springs would then be found for those springs with a bedrock 
groundwater source that might be affected by mine dewatering. The number of springs to be monitored 
would be determined following completion of the GDE inventory. Monitoring at the benchmark stream 
and springs would be the same and would occur at the same time and frequency as monitoring at the 
analogous sites within the Phase I monitoring area. Springs would be categorized by location, altitude, 
and hydrogeologic setting. The benchmark stream and springs would be used to develop trend analyses to 
determine if flow or groundwater level changes were due to evaluation adit dewatering or other mine-
related activities or to natural variability and climate change. 

1.6.2.2 Phase I Groundwater Dependent Ecosystems 
As part of the Phase I GDE activities, a Level II Inventory (USFS 2012b) would first be conducted. Based 
on the results of the inventory, a GDE monitoring plan would be developed, approved by the KNF, and 
then implemented. The inventory’s objective would be to determine the connection of Phase I area 
(Figure K-4) springs, wetlands, and streams to the regional bedrock groundwater system. The plan’s 
objective would be to detect stress to flora and fauna from effects on surface water or groundwater due to 
Phase I adit dewatering so that mitigation can be implemented to minimize such stress.  
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1.6.2.2.1 GDE Inventory 
The purpose of the Phase I GDE inventory would be to identify ground-water dependent springs, seeps, 
wetlands, riparian habitat, and stream ecosystems potentially affected by Phase I activities. A GDE 
inventory for the area potentially affected by Phase I activities (Figure K-3) was initiated by 
Hydrometrics in 2015 (Hydrometrics 2015) and continued by Morrison Maierle in 2016 (Morrison 
Maierle 2017). Information collected during the inventories is described in Section 3.7 of the Final SEIS. 
Prior to Phase I evaluation adit dewatering, the third-party contractor would complete a Level II GDE 
inventory of the area potentially affected by Phase I (Figure K-3). The inventory would be conducted in 
accordance with the most current version of the Forest Service’s Groundwater Dependent Ecosystems: 
Level II Inventory Field Guide (USFS 2012b) and would focus on areas potentially affected by evaluation 
adit inflows. The Phase I GDE inventory area shown in Figure K-4 is based on the maximum drawdown 
for Phase I predicted by the 3D model (see Figure 4-5 of the SEIS).  

Before beginning a Phase I GDE inventory, RCR would conduct aerial photography and Light Detection 
and Ranging (LIDAR) reconnaissance of the Phase I inventory area. In addition to the wetlands or springs 
discussed in the SEIS, the third-party contractor would inventory any wetlands or springs newly identified 
during the reconnaissance.  

The inventory would include the collection of water samples to determine the general water chemistry 
and for isotopic analyses to assist in establishing the source of the groundwater. Very steep unvegetated 
areas within the Phase I inventory area would not be inventoried; the KNF would approve any areas not to 
be surveyed before the inventory was initiated. An inventory would help identify and rank GDEs based 
on their importance in sustaining critical habitats or species. After RCR submitted the inventory report to 
the KNF, the KNF would determine which GDEs would be monitored during subsequent phases. 

Springs and Seeps 
The Phase I inventory area shown on Figure K-4 would be surveyed for springs and seeps. In this initial 
inventory, the flow of each spring would be measured twice: once between mid-August and mid-
September during a time of little or no precipitation and once when the area was initially accessible in the 
spring or summer (June or July). Spring flow measurement would be conducted in accordance with the 
GDE protocol (USFS 2012b). Any spring with a measurable flow between mid-August and mid-
September would be assessed for its connection to a regional groundwater system, based on flow 
characteristics (e.g., possible short-term sources of water supply, such as nearby late-season snowfields or 
recent precipitation), water chemistry including the use of isotopes, and the hydrogeologic setting 
(associated geology such as the occurrence or absence of colluvium or alluvium). Data collected during 
previous spring surveys would be incorporated where appropriate. A spring that was determined not to be 
connected to the regional bedrock groundwater system, based on all available data and observations, 
would be eliminated from additional monitoring. 

Wetland and Riparian Vegetation and Other Measured GDE Characteristics 
The inventory area shown on Figure K-4 would be surveyed for groundwater-dependent wetlands, fens, 
and riparian areas. At each potential GDE site identified from the inventory, a vegetation survey using the 
Forest Service Level II Sampling Protocol for GDEs (USFS 2012b) would be completed. Initial survey 
data would include site photos and points, Global Positioning System (GPS) site locations, basic site 
descriptors, and plant species composition, focusing on hydrophytes (plants that are able to live either in 
water itself or in moist soils). In addition to collecting flow and vegetation data, the groundwater table 
position would be measured, soils and peat or muck depth described, and aquatic and terrestrial fauna 
would be inventoried (USFS 2012b).  
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Streamflow 
In the initial inventory, the flow of all streams in the Phase I GDE inventory area (Figure K-3 and Figure 
K-4) would be measured every 2 weeks starting whenever the area was initially accessible in the spring or 
summer through mid-October to determine where any of the streams may be connected to the regional 
bedrock groundwater system. The most accurate site-specific method for measuring streamflow would be 
used. Measurements would be taken so that gaining stream reaches could be mapped, and then monitoring 
locations would be refined to focus on gaining reach lengths and flow. An example of how to determine if 
stream segments are gaining water from the regional groundwater system is to collect synoptic flow 
measurements within as short a period as possible at short intervals along the stream segments within the 
inventory area. Streams would be assessed for their connection to a regional groundwater system based on 
flow measurements, water chemistry, the associated hydrogeology (such as faults or the occurrence or 
absence of colluvium and/or alluvium), and possible short-term sources of water supply (such as nearby 
late-season snowfields or recent precipitation). If the KNF determines that a stream segment is not 
connected to the regional bedrock groundwater system, based on all available data and observations, such 
locations may be eliminated from additional monitoring. 

1.6.2.2.2 Phase I GDE Monitoring Plan 
RCR would submit to the KNF for approval a Phase I GDE Monitoring Plan for the GDEs found during 
the Phase I inventory, including any springs, wetlands, and riparian habitat supported by the regional 
groundwater system, and stream segments gaining water from the regional bedrock groundwater system. 
The plan would be incorporated into an overall Water Resources Monitoring Plan. The Phase I GDE 
Monitoring Plan would specify monitoring locations and frequency based on inventory data, the local 
hydrogeology, and proximity to the Phase I evaluation adit void. The plan’s objective would be to 
effectively detect stress to flora and fauna from effects on surface water or groundwater due to Phase I 
adit dewatering so that mitigation can be implemented to minimize such stress. The plan would include 
piezometers in critical locations, a monitoring schedule, a mitigation plan, and mitigation implementation 
triggers. The results of the GDE monitoring would be reported in annual reports to the Agencies. 

Criteria required to determine characteristics to monitor are traits that: 

1) have a defined relationship with groundwater levels: there needs to be confidence that a measured 
response within a parameter reflects altered groundwater levels rather than other abiotic/biotic factors;  

2) are logistically practical: parameters should be practical to measure within the constraints of a 
wilderness setting; parameters that reflect landscape responses by GDEs of wide distribution, such as 
remote sensing of hydrophytic vegetation health, could be considered; and  

3) have early warning capabilities: it is important to consider the lag time between changed groundwater 
levels and environmental condition or health. The response of vegetation parameters influenced by 
changed groundwater levels can take a long time to become manifested and further reductions may occur 
before impacts of previous changes are realized; consequently, parameters with rapid responses are 
favored (e.g., groundwater levels in piezometers), because they provide advance warning of significant 
stress or degradation on the system, as well as the opportunity to determine whether intervention or 
further investigation is required.  

Nevertheless, some GDE values may have to be measured through parameters with a greater lag time 
between changed groundwater levels and changes in that parameter (e.g., hydrophytic vegetation 
community composition). 



Appendix K – Agencies’ Conceptual Monitoring Plans 

Final SEIS for the Rock Creek Project K-26 

Table K-8 identifies monitoring options for GDEs in the inventory area. After the initial survey, this table 
would help to establish the methods that would be used to monitor GDEs. Additional monitoring of GDEs 
may be required, depending on the outcome of the GDE inventory. 

Table K-8. Groundwater Dependent Ecosystem Monitoring Options. 

Surface Resource 
Component Look For: Using: 

Springs and Streams 
Flow changes  Flow monitoring 
Wetted perimeter/stage changes Channel cross-section measurements 
Groundwater level changes  Piezometers 

Wetland and Riparian 
Vegetation 

Groundwater level changes  Piezometers 
Dieback, early desiccation, habitat 
decline 

Photo points, field surveys, remote 
sensing 

Soil moisture stress  Tensiometers 
Plant water potential/ turgor pressure 
changes  Pressure bomb technique  

Amphibians, Mollusks, 
Macroinvertebrates, Fish 

Population decline, community 
composition change 

Field surveys 

Terrestrial Animals Population/usage decline  Field surveys 
 

The Phase I GDE Monitoring Plan would incorporate the Springs and Seeps Vegetation Monitoring Plan 
included in Appendix K attached to the 2003 ROD. The following guidelines would be used to develop a 
monitoring plan for potential vegetation changes at springs and seeps as a result of changes in water 
quality or flow changes due to Phase I activities. The Phase I GDE inventory included monitoring of 
vegetation around seeps and springs and upper tributary streams. 

Potential monitoring options for wetlands (including fens) and riparian areas are listed in Table K-8. 
Monitoring would depend on the nature and location of the wetland or riparian area and generally would 
include vegetation cover (woody, herbaceous, and bryophytes); spring and seep flow measurements; and 
groundwater level measurements. 

Information from the initial GDE inventory would be used to develop a prevalence index (U.S. Army 
Corps of Engineers (Corps) 2008) for monitored wetlands overlying the mine. Many plant species have 
been given wetland indicator status of obligate wetlands, facultative wetlands, facultative, facultative 
upland, or upland based on probabilities of occurring in wetlands. The Corps maintains and periodically 
updates a list of plants and their wetland indicator status (Corps 2016). If a drying trend were to occur at a 
wetland and riparian site, the composition of plants would be expected to shift from a dominance of 
obligate wetland and facultative wetland species to a higher percentage of facultative wetland, facultative, 
and facultative upland species. For example, a reduction in the cover of sphagnum moss, an obligate 
wetlands species, would be an indicator of slight shifts in hydrological conditions because this plant does 
not have roots and is dependent on water saturating the soil for all or most of the growing season. A 
prevalence index of 3.0 or less indicates that hydrophytic vegetation is present (Corps 2008). A 
prevalence index would be identified for each wetland and riparian site monitored. 

1.6.2.2.3 Phase I GDE Monitoring 
The third-party contractor would monitor springs and seeps, groundwater-dependent wetlands, fens, and 
riparian areas, and streams identified and measured during the Phase I GDE inventory and as outlined in 
the KNF-approved Phase I GDE Monitoring Plan. Data collected during the Phase I GDE monitoring 
would supplement data collected during the Phase I GDE inventory. 
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1.6.2.3 Phase I Wilderness Lake Monitoring  
Prior to evaluation adit dewatering, the third-party contractor would collect water balance and water 
budget data from Cliff and Copper lakes. Lake levels and adjacent groundwater levels would be measured 
as described in Appendix E of the Revised Rock Creek Evaluation Adit Project Application for 
Exploration License (RCR 2010). A high-elevation weather station would be installed and maintained for 
use in the lake water balance studies. 

1.6.2.4 Phase I Surface Water Monitoring 
At least 1 year prior to evaluation adit dewatering, the third-party contractor would monitor stream flows, 
stream water quality, and stormflows in the area potentially affected by Phase I, including near the Phase 
I infiltration ponds. Streams would be monitored monthly, except when prevented by winter conditions. 
Continuous flow recorders would be installed and operated at key stream locations. The third-party 
contractor would monitor one surface water monitoring location downgradient of the evaluation adit 
during periods of flow (EP-1, Figure 3.7 of the SEIS). During low-flow periods, RCR would monitor 
Miller Gulch at MG-1 on a monthly basis to document water quality, and monthly during evaluation 
drilling through the ore body and analyzed for parameters listed in Table K-6. If the water quality at MG-
1 (Figure 3-7 of the SEIS) showed a statistically significant increasing trend (p<0.05) in concentration of 
any parameter, 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 to ensure that any applicable surface water standards and nondegradation 
criteria would not be exceeded. 

1.6.2.5 Phase I Sediment Monitoring 
Prior to Phase I road or facility construction, the third party contractor would measure suspended 
sediments at West Fork Rock Creek and East Fork Rock Creek above the confluence of the forks, Rock 
Creek near the confluence with the Clark Fork River, and Miller Gulch near the confluence with the Clark 
Fork River. If possible, continuous data recorders would be used. Other sediment monitoring 
requirements for Phase I, such as McNeil core sampling, turbidity monitoring, and streambed sediment 
monitoring are described in MPDES Permit MT0031763 and Appendix E of the Revised Rock Creek 
Evaluation Adit Project Application for Exploration License (RCR 2010).  

Monitoring would include short-term turbidity monitoring to ensure that the maximum daily turbidity 
limit of 5 NTUs above the naturally occurring turbidity in Miller Gulch, Rock Creek, and tributaries to 
Rock Creek would not occur as result of construction activities. Turbidity monitoring would be completed 
before, during, and after construction. RCR would also monitor the 19 sediment mitigation sites listed in 
Table N-3 (Appendix N) to ensure they were effective in reducing sediment delivery to streams by 234 
tons/year during construction activities. After the Phase I road improvements were completed, sediment 
levels would be monitored and the estimated reduction in sediment from the improvement work would be 
reevaluated. Instream sediment monitoring (streambed core sampling) would also be used to evaluate the 
implementation and effectiveness of the sediment mitigation program. 

RCR would develop and implement a final Storm Water Pollution Prevention Plan (SWPPP) for Phase I 
that identifies BMPs to be used to minimize or eliminate the potential for pollutants to reach surface water 
through stormwater runoff. The pollutants would be primarily sediment, but could include wastes or fuels 
that might be stored at a construction site. BMPs would be developed in accordance with the Forest 
Service’s National Best Management Practices for Water Quality Management on National Forest System 
Lands (USFS 2012c). RCR would maintain the BMPs so they remained effective. Post-construction, 
BMPs would be inspected at least monthly (during the snow free period) until revegetation was successful 
and, as during construction, within 24 hours after any precipitation event of 0.25 inch or greater or a 
snowmelt event that produced visible runoff. Inspection and monitoring of stormwater BMPs would 
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continue until the areas disturbed during construction were finally stabilized. Final stabilization is defined 
as when a vegetative cover has been established with a density of at least 70% of the predisturbance 
levels, or equivalent permanent physical erosion-control reduction methods have been employed. Final 
stabilization using vegetation would be accomplished using a seed mixture approved by the Agencies. 
The Agencies expect that final stabilization would occur within 2 years of the completed activities. 

1.6.2.6 Phase I Groundwater Monitoring 
Prior to evaluation adit construction and in accordance with the Rock Creek Evaluation Adit License 
Application (RCR 2010), the third-party contractor would inventory domestic wells and other water 
supplies, such as active surface water or spring water rights that could potentially be affected by water 
disposal at the infiltration ponds during Phase I. All water supply wells and springs would be sampled to 
establish pre-operational conditions, preferably for four quarters to establish seasonal variation. From the 
sampled locations, the third-party contractor would establish a list of wells to be sampled on a quarterly 
basis during Phase I. Water samples would be analyzed for the same parameters as required during the 
pre-operational period, and as identified in the Rock Creek Evaluation Adit License Application (RCR 
2010). 

Two shallow 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 quality from the portal 
pad, evaluation support facilities, and stormwater control facilities. The monitoring wells would be 
screened at the colluvium/bedrock contact. 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 (Table K-7) of any groundwater that bypassed the collection system. If monitoring indicated that 
groundwater quality reached any of the action levels listed in Table K-9, a Contingency Action Plan 
would be implemented, as described in Section 1.6.7.  

Groundwater would be monitored downgradient of the infiltration ponds, including at MW06-2, MW06-
3, and other downgradient wells that DEQ may determine were needed, as well as MW06-1 upgradient of 
the infiltration ponds (Figure 3-12 of the SEIS) and analyzed for parameters listed in Table K-7. RCR 
would monitor the wells initially on a weekly basis upgradient and downgradient of the infiltration ponds 
to document water quality, and weekly during evaluation drilling through the ore body, when adit metal 
concentrations would be expected to be higher.   

Table K-9. Proposed Action Levels for Groundwater Compliance Wells. 

Parameter 
Groundwater 

Standard 
(mg/L) 

Action Level 
(mg/L)§ Parameter 

Groundwater 
Standard 

(mg/L) 
Action Level 

(mg/L)§ 

Nitrate, as N 10 5 Antimony 0.006 0.003 
Nitrite, as N 1 0.5 Arsenic 0.01 See text above 
   Cadmium 0.005 0.0025 
   Chromium 0.1 0.05 
   Copper 1.3 0.65 
   Mercury 0.002 0.001 
      
      

“—” = No applicable concentration. 
mg/L = milligrams per liter. All metals are dissolved. 
§If the ambient concentration in any individual monitoring well were to consistently exceed 50% of an action level, 
the action level would be increased accordingly. 
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1.6.3 Phase I Hydrologic Data Collection and Review 
Pre-operational data collected during Phase I implementation would be used in refining and validating 
models or other analyses that were used to predict environmental impacts and in assessing operational 
compliance with an approved Plan of Operations for the KNF and an approved Operating Permit for the 
DEQ. 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.  

Types of hydrologic data that would be collected during Phase I from the evaluation adit include: 

• Bedrock permeability (hydraulic conductivity): injection or discharge tests would be 
conducted in drill holes completed in bedrock within the adit. 

• Pressure head: The hydraulic head would be monitored and continuously recorded at various 
locations within the adit. 

• Mine inflows: Detailed records of groundwater inflow to the adit would be maintained. 
• Mine water chemistry: The water chemistry of groundwater inflow to the adit would be 

characterized as the adit progresses. 
• Fault zone characterization: Test holes through various fault zones would be completed and 

instrumented to determine various hydraulic characteristics of fault zones. 
• Storativity: Extended discharge tests would be conducted at various locations within the adit 

to determine bedrock storativity. 
 

Information collected during construction of the evaluation adit would be used to develop and direct 
monitoring programs and mine designs during Phase II 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. 

Before the Phase II construction started, RCR would update the 3D groundwater model, incorporating the 
hydrologic and geologic information collected during Phase I. RCR 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 groundwater 
Technical Advisory Group (GWTAG), and other TAGs, if appropriate, based on the revised modeling. 

If observable trends in flow changes and/or water quality occurred near the evaluation adit, the frequency 
of monitoring may be increased and new monitoring sites may be added based on discussion and approval 
by the Agencies. RCR would monitor surface water and groundwater for the life of the evaluation adit 
and for 5 years after the KNF and DEQ determined that the water within the evaluation adit met 
groundwater standards and treatment of the evaluation adit water was no longer needed. Monitoring wells 
in the Rock Creek study area (Figure 3-9 of the SEIS) could be used to monitor groundwater levels and 
water quality. RCR would install additional monitoring wells in the event that additional wells were 
needed to address possible effects to groundwater. Existing surface water monitoring sites (Figure 3-7 of 
the SEIS) and spring monitoring sites (Figure 3-8 of the SEIS) in the Rock Creek study area could be 
used to monitor spring flow, stream flow, and water quality. RCR would add additional spring and 
surface water monitoring sites in the event they were needed to address possible effects to springs and 
surface water.  

The primary hydrologic issues of concern are inflow rates to the underground workings, the potential for 
effects on streams, springs, and nearby water supply sources, and the chemistry of water to be stored in 
the mine and/or discharged from the mine. These issues would be further investigated during evaluation 
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adit development as described in the Rock Creek Evaluation Adit License Application (RCR 2010) and 
below. 

The evaluation adit would be a decline passing through nonmineralized rock above the ore horizon, then 
following the ore zone for some distance near the Copper Lake Fault. Water would be constantly pumped 
away from the working face of the decline during its development to keep the adit dry. The total volume 
of water pumped from the evaluation adit daily would be continually recorded and regularly reported. The 
total pumped volume per unit time would be used to calculate the average adit inflow rate in gallons per 
minute. The chemistry of this water would also be routinely tested. The actual evaluation adit inflow rates 
would be incorporated into a revised version of the 3D model. If appropriate, water management and 
treatment requirements for the mine would be adjusted. 

Water would likely enter where the evaluation adit crossed zones of fractured bedrock. All discrete zones 
of inflow to the evaluation adit would be mapped and inflow rates would be documented. Field 
measurements of each inflow (such as pH, temperature, and specific conductance) would also be 
documented. Additional water chemistry data, as described in the Rock Creek Evaluation Adit License 
Application (RCR 2010), and including samples for isotope analysis, would be collected from selected 
seeps, both from segments of the adit penetrating barren rock, as well as the ore body. These data would 
be compared with predicted mine water chemistry (based upon sampling of the similar Troy Mine) and if 
significantly different, loading evaluations from mine discharges would be reexamined. Areas of fractured 
rock not producing inflows to the adit would also be documented. Piezometers would be installed in the 
Moran Fault, Copper Lake Fault, unfaulted portions of the adit, and under Cliff Lake and Copper Lake 
and monitored for static head, as described in the Rock Creek Evaluation Adit License Application (RCR 
2010).  

After completion of sampling and testing within the evaluation adit, dewatering would continue to 
provide access to the adit during the analysis and review period, should additional testing be required. 
Evaluation adit dewatering would continue until it was no longer necessary due to dewatering of other 
adits and the mine during Phase II, or if mining did not proceed to Phase II. If mining did not proceed to 
Phase II, then the evaluation adit would be allowed to flood and any required monitoring implemented. 

1.6.4 Phase II Monitoring 
Where surface water or groundwater may be affected by Phase II construction and operations, which 
includes the Phase I monitoring area (Figure K-3), Phase II data collection would begin during the first 
year of Phase I construction and continue for several years prior to the initiation of Phase II construction 
and through Phase II operations. Phase I monitoring would be incorporated into the Phase II monitoring, 
and would occur at previously monitored sites; sites that might be impacted by Phase II construction and 
mining activities; new surface water sites (streams, springs, and seeps) near the ore body that would need 
to be added based on the revised 3D model results (see Section 0); and benchmark sites. A Phase II GDE 
inventory (see Section 1.6.4.2 and Figure K-4), subject to approval by the KNF, would include parts of 
the Rock Creek, Miller Gulch, Copper Gulch, Chicago Creek, and East Fork Bull River watersheds that 
are not on private land. The subsections below describe Phase II monitoring.  

1.6.4.1 Phase II Benchmark Stream, Spring, and Wetland Sites 
For the reasons described in Section 1.6.2.1, the third-party contractor would monitor springs, wetlands, 
and a stream located outside of the Phase II monitoring area. RCR, with agreement from the Agencies, 
would choose a Phase II benchmark stream in the CMW during the first year of Phase I construction. This 
would be a stream with a similar watershed area, aspect, starting altitude, water quality, and geology as at 
least one of the streams in the CMW predicted to be affected by Phase II (North Basin Creek, South Basin 
Creek, Chicago Creek, West Fork Rock Creek, East Fork Bull River, East Fork Rock Creek, and Copper 
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Gulch) that are not on private land. A Phase II benchmark stream might be one of the tributaries to the 
East Fork Bull River within the CMW north of the river that would not be affected by mining. Monitoring 
at the benchmark stream, springs, and wetlands would be the same and would occur at the same time and 
frequency as monitoring at the analogous sites within the Phase II monitoring area. Benchmark springs 
and wetlands would be chosen based on location, altitude, water quality, and hydrogeologic setting. It 
may not be possible to choose benchmark springs and wetlands until springs and wetlands within the 
Phase II monitoring area have been characterized, and springs and wetlands with a bedrock groundwater 
source identified. Benchmark springs and wetlands would then be selected for those springs and wetlands 
with a bedrock groundwater source that might be affected by mine dewatering. The number of springs 
and wetlands to be monitored would be determined following completion of the Phase II GDE inventory 
The benchmark stream, springs, and wetlands would be used to develop trend analyses to determine if 
flow or groundwater level changes were due to mine dewatering or other mine-related activities or to 
natural variability and climate change. The third-party contractor would begin monitoring the Phase II 
benchmark streams during the first year of Phase I construction, as soon as possible after they are 
selected. 

1.6.4.2 Phase II Groundwater Dependent Ecosystems  
1.6.4.2.1 Phase II GDE Inventory 
The purpose of the Phase II GDE inventory would be to identify ground-water dependent springs, seeps, 
wetlands, riparian habitat, and stream ecosystems potentially affected by Phase II activities. The third-
party contractor would begin the Phase II GDE inventory during the first year of Phase I construction. 
Data collected for the Phase II GDE inventory would supplement the Phase I GDE inventory data. The 
inventory would be conducted in accordance with the most current version of the Forest Service’s 
Groundwater Dependent Ecosystems: Level II Inventory Field Guide (USFS 2012b) and would focus on 
areas potentially affected by mine or adit inflows. The Phase II GDE inventory area shown in Figure K-4 
is based on the maximum drawdown for Phase II predicted by the 3D model (see Figure 4-5 of the SEIS).  

Before beginning a Phase II GDE inventory, RCR would conduct aerial photography and Light Detection 
and Ranging (LIDAR) reconnaissance of the Phase II inventory area. In addition to the wetlands or 
springs discussed in the SEIS, the third-party contractor would inventory any wetlands or springs newly 
identified during the reconnaissance. Inventory methods and data to be collected are described in Section 
1.6.2.2. 

1.6.4.2.2 Phase II GDE Monitoring Plan 
RCR would submit to the KNF for approval a Phase II GDE Monitoring Plan for important GDEs found 
during the Phase II inventory. The plan would be incorporated into an overall Water Resources 
Monitoring Plan. Objectives and contents of the plan, including monitoring criteria, are summarized in 
Section 1.6.2.2.2. 

1.6.4.2.3 Phase II GDE Monitoring 
The third-party contractor would monitor springs and seeps, groundwater-dependent wetlands, fens, and 
riparian areas, and streams identified and measured during the Phase II GDE inventory and as outlined in 
the KNF-approved Phase II GDE Monitoring Plan. Data collected during the Phase II GDE monitoring 
would supplement data collected during the Phase I GDE monitoring and the Phase II GDE inventory. 
Any springs in the GDE inventory area would be sampled at the same frequency as the stream sites (see 
Section 1.6.4.4). 
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1.6.4.3 Phase II Wilderness Lake Monitoring 
Phase II wilderness lake monitoring would begin the first year of Phase I construction and continue for 
several years prior to the initiation of Phase II and through Phase II construction and operations. The third 
party contractor would continue to measure lake levels, and collect water balance/water budget data at 
Cliff Lake and Copper Lake and the high-elevation weather station, as described in Section 1.6.2.3. The 
third party contractor would collect the same data at other lakes potentially affected by Phase II activities, 
such as Moran Basin lakes. 

1.6.4.4 Phase II Surface Water Monitoring 
Beginning the first year of Phase I construction and continuing for several years prior to the initiation of 
Phase II and through Phase II operation, the third-party contractor would monitor stream flows, stream 
water quality, and stormflows in the area potentially affected by Phase II following USFS field sampling 
and data analysis protocols (USFS 2012a). Surface water quality samples and flow measurements would 
be collected and analyzed at a frequency that would allow the evaluation of high- and low-flow 
conditions, storm flow events, and seasonal trends. Water samples would also be collected during 
temporary facility shutdowns and after mine closure. All surface water quality samples would be analyzed 
for the parameters listed in Table K-6 and Table K-7. Flow measurements would be made using the most 
accurate site-specific method available and appropriate for the site. If data collected during Phase II 
monitoring were to be used for compliance purposes for any MPDES permit obtained for the project, 
reporting levels specified in the MPDES permit would need to be achieved. If observable trends in flow 
changes and/or water quality occur near the adit, the frequency of monitoring may be increased, and new 
monitoring sites may be added based on discussion and approval by the Agencies. 

Surface water monitoring sites would be located on the East Fork and West Fork Rock Creek, tributaries 
to the East Fork and West Fork, the mainstem of Rock Creek, Chicago Creek, Copper Gulch, North Basin 
Creek, South Basin Creek, Miller Gulch, the unnamed tributary to Miller Gulch northwest of the footprint 
of the paste tailings facility, the Clark Fork River, the East Fork Bull River and tributaries, benchmark 
stream, spring, and wetland sites, and other locations as determined by the Agencies. Mapping of the 
extent of perennial reaches and an evaluation of the timing of stream flow intermittency in Rock Creek, 
the East Fork Bull River and other study area streams would occur prior to Phase II. The surface water 
monitoring program would be coordinated with the aquatic monitoring program. The program, including 
the location of all monitoring sites evaluated during the pre-operational data collection program, would be 
finalized based on review and approval by the Agencies. The rationale and requirements for monitoring 
surface water resources at specific stations prior to Phase II construction and during Phase II operations 
and reclamation would be discussed in RCR’s final Water Resources Monitoring Plan. 

1.6.4.5 Phase II Groundwater Monitoring 
Groundwater monitoring data would be collected on at least a quarterly basis during the construction, and 
operation phases, as well as during temporary facility shutdowns. Groundwater would be monitored in the 
underground mine via underground monitoring wells, upgradient and downgradient of the mill, 
upgradient and downgradient of the proposed paste tailings facility, and from the paste tailings facility 
perimeter pumpback well system, if implemented. The frequency of underground monitoring of hydraulic 
conditions in the bedrock would be increased as designated buffer zones were approached. In addition, 
flow and quality of springs and seeps would be monitored, with particular emphasis on sources of water 
that provide recharge to Rock Creek and the East Fork Bull River.  

Groundwater monitoring of the paste tailings facility would be initiated prior to placing tailings in the 
facility. Monitoring well locations and sampling frequency would be reviewed and finalized after 
consultation with the Agencies. Water samples would be analyzed for physical parameters, nutrients, 
common ions and metals (Table K-7), to establish pre-operational conditions. Water quality and water 
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level data from monitoring wells would be collected at an approved frequency. Groundwater from all 
existing domestic water supply wells downgradient of the proposed paste tailings facility would also be 
collected and analyzed. 

A pumpback well system is considered a contingency mitigation, and if the system were required, the 
pumpback well system would be designed to capture all affected groundwater from beneath the paste 
tailings facility. Full capture of affected groundwater would be demonstrated by water level data and 
water quality results. Additional pumping wells may be required to ensure full capture. 

The third-party contractor would also verify the location of all domestic wells, spring and surface water 
supplies with the Department of Natural Resources and Conservation (DNRC) that might be affected by 
the mine to determine if any new wells or spring or surface water sources had been filed with DNRC or if 
any had been misidentified or had information regarding them corrected. Any new domestic wells or 
water sources or misidentified wells would need to be sampled quarterly at least one year prior to Phase II 
construction to provide pre-operational data, if they had not already been sampled and would include 
water quality parameters, static water levels in wells, and spring flow rates.  

Split samples from monitoring and domestic wells would be periodically collected and analyzed by DEQ 
to verify the monitoring data. Split sample results from domestic wells would be offered to well owners. 
The Agencies would consider the actual facility water balance data, estimates of seepage, and results of 
the ongoing groundwater monitoring program in determining how long monitoring of private domestic 
water supply wells should continue. At a minimum, groundwater quality sampling and analysis would 
continue at least until bond release. 

Water monitoring for any portion of the development adits would be similar to what was collected during 
the Phase I evaluation adit development. For example, detailed records of mine/adit inflow would be 
maintained and pressure head in piezometers within the mine/adits would be measured and recorded. 

1.6.4.6 Phase II Sediment Monitoring 
Sediment monitoring that began prior to Phase I construction (see Section 1.6.2.5) would continue during 
Phase II construction and production/operations. Phase II sediment monitoring would occur in West Fork 
Rock Creek and East Fork Rock Creek above the confluence of the forks, and in Rock Creek near the 
confluence with the Clark Fork River. Monitoring would also occur in Miller Gulch near the confluence 
with the Clark Fork River. Any sediment monitoring required by an MPDES permit or any other permit 
or approval would be implemented as required either before or during Phase II construction. If continuous 
sediment monitoring were not possible at some locations, RCR would work with the Agencies to ensure 
adequate and appropriate sediment monitoring at all sediment monitoring locations.  

Sediment mitigation sites for Phase II would be chosen late in Phase I of the project. If activity at a Phase 
II sediment mitigation site could result in a stormwater discharge, RCR would obtain coverage for the 
discharge under a MPDES permit. Monitoring and inspection requirements would be determined after the 
mitigation sites were identified. RCR would monitor the sediment mitigation sites to ensure they were 
effective in reducing sediment delivery to streams by 166 tons until final stabilization of disturbances had 
occurred. 

1.6.5 Closure/Post-Closure Monitoring 
Monitoring of surface water quality and flow and wilderness lake levels, would continue in the closure 
and post-closure phases. Specifics of the monitoring to be conducted during and after mine closure would 
depend on the closure methods used. 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 mined area was 
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hydraulically connected to area springs and/or streams, then as the mine void refilled with water, those 
connections would be reestablished. Water quality data would be collected in each of the streams draining 
the mine area and in springs near the mine void after the mine was closed if the adits were plugged. If 
observable trends in water quality occurred in the streams or springs that could result in exceedances of 
surface water quality standards or nondegradation criteria, RCR would be required to mitigate to prevent 
such exceedances. 

1.6.6 Facility Water Balance and Chemistry 
A detailed facility water balance and analysis of water and wastewater chemistry would be maintained, 
and its details specified in the final Water Resources Monitoring Plan. The water balance would be 
submitted annually by RCR to the Agencies. The purpose of the facility water balance would be to assess 
the inflow, outflow, and general water or wastewater chemistry associated with the underground mine, 
water treatment facility, and paste tailings facility. Monitoring information would be used to modify, as 
necessary, operational water handling and to develop a post-mining water management plan. As part of 
this monitoring, the following aspects of the project water balance would be measured: 

• the volume of excess water stored underground 
• mine reservoir water quality 
• mine adit discharge and water quality 
• the amount and water content of tailings deposited as a paste 
• the amount and source(s) of fresh makeup water to the mill 
• the amount of reclaimed tailings water returned to the mill 
• the water quality of tailings decant water, if any 
• the amount and quality of water pumped from the seepage collection ponds 
• treatment facility influent flow and water quality 
• flow rate and quality of water discharged to the infiltration ponds or the Clark Fork River 
• the amount and source of water used for dust suppression and irrigation 
• pan evaporation and precipitation data at the paste tailings facility site 

1.6.7 Monitoring Action Levels and Contingency Action Plan 
As part of the Water Resources Monitoring Plan, monitoring action levels and a Contingency Action Plan 
would be developed for the project. This section discusses the Agencies’ preliminary monitoring action 
levels that would require RCR to implement a Contingency Action Plan. Final action levels would be 
described in RCR’s Agency-approved final monitoring plan. Elements of the Contingency Action Plan 
would include, but not be limited to, the following: 

• Defining contingency action criteria and statistically based methods for determining if 
adverse impacts on surface water or groundwater resources occur during the project’s 
construction, operation, closure, and post-closure phases; 

• Identifying key players and their respective roles and responsibilities for implementing the 
Contingency Action Plan; 

• Providing details of the decision-making process associated with contingency actions, 
including schedule; 

• Identifying, illustrating, and scheduling the decision-making process associated with 
contingency actions; and 
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• Preparing a list of potential action alternatives for various impact scenarios. 
 

If 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 to ensure that the parameter of concern did not 
exceed groundwater standards. 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. 
Within 30 days, the Agencies would: (i) approve the plan, in whole or part; (ii) approve the plan with 
conditions; (iii) request clarifying information for the plan or additional review time; or (iv) disapprove 
the plan, in whole or in part, directing that a revised Contingency Action Plan be submitted. If the 
Agencies were to disapprove the plan, an explanation would accompany the disapproval. RCR would be 
required to implement contingency actions as specified in the original, or if applicable, revised and 
approved Contingency Action Plan. 

A spill contingency plan would be developed by RCR for each stream in the mine area. If it were 
determined that the spilled material may reach a stream, mine personnel would immediately construct 
sumps to collect the spilled material. Accidental spills or ruptures could cause acute effects to aquatic life. 
RCR would monitor any surface water located in the vicinity of a spill or rupture. If water quality 
standards or nondegradation criteria were exceeded, the same location would be resampled, and if again 
exceeded, would continue to be monitored at an increased frequency during and after cleanup of the 
spilled material to ensure the areal and temporal extent of any acute effects to aquatic life were 
minimized. 

1.6.7.1.1 Proposed Groundwater Quality Monitoring Action Levels 
Proposed monitoring action levels for the groundwater monitoring wells 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 are provided in Table K-9. RCR would develop final action levels in the Water 
Resources Monitoring Plan that would be reviewed and approved by DEQ and KNF. Action levels for 
selected parameters would be included in the approved plan to provide an early detection of adverse 
groundwater conditions and to trigger notification of the KNF and DEQ and implementation of the 
Contingency Action Plan. Parameters selected for action levels are based on whether the selected 
parameters have numeric groundwater standards and if they are present at elevated concentrations in 
process water but at low concentrations in the downgradient aquifers. Reaching these levels would require 
action by RCR, but would not be considered a violation of the Hard Rock Operating Permit, approved 
Plan of Operations, or groundwater quality standards. 

In addition to assessing the relationship of detected concentrations to action levels, RCR would present a 
trend analysis of all data for the parameters listed in Table K-9 in an annual report. Because arsenic is a 
carcinogen and changes in ambient concentrations are not allowed under Montana’s nondegradation rules, 
RCR would assess if the arsenic concentration of each well was statistically significantly greater (p<0.05) 
than the well’s ambient concentration using an appropriate statistical test. Although ammonia, sulfate, and 
potassium do not have action levels because numeric groundwater standards do not exist for these 
parameters, they are likely to be present at elevated concentrations in process water and are at low 
concentrations in the downgradient aquifers. Because changes in pH and increases in total ammonia, 
potassium, and sulfate concentrations in downgradient aquifers may be indicators of effects from mine 
activities, RCR would assess whether there was a statistically significant change in pH or increasing trend 
in ammonia, sulfate, or potassium concentrations. If there was a significant change in pH or an increasing 
trend in total ammonia, potassium, or sulfate concentrations, RCR would increase the frequency of 
monitoring to at least monthly. 
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For new springs and seeps monitored after the evaluation adit filled, any statistically significant increases 
in indicator parameters at any of the spring and seep sites would trigger review of water management and 
water treatment scenarios under future operational and post-closure conditions. 

1.6.7.1.2 Action Levels for Groundwater Flow in the Mine Area 
RCR would monitor flows from the mine and adits, as well as from individual fractures within the adits 
and mine void. If mine and adit inflows are greater than two times the model-predicted inflow for each 
phase of mining for a period of 30 days, RCR would notify the Agencies within 5 working days. RCR 
would then implement excess water contingency plans such as grouting or treatment and discharge at the 
wastewater treatment plant. 

The third-party contractor would monitor groundwater levels in benchmark springs and wetlands outside 
of the area potentially affected by mine dewatering. Based on the monitoring, the third-party contractor 
would establish a relationship between groundwater levels in benchmark springs and wetlands and 
groundwater levels in any study area monitored spring or wetland. Water levels in all monitored springs 
and wetlands would be evaluated using simple linear regression or other appropriate statistical analyses. 
RCR would provide the analysis in the annual report. The trend analysis would follow Forest Service 
protocols (USFS 2012a), or another method approved by the Agencies. If the relationship in quantity 
between benchmark and monitored study area springs and wetlands after adit dewatering began was 
statistically significantly different (p<0.05) than pre-mining or if the concentration of monitored 
parameters showed an increasing significant trend (p<0.05), RCR would flag the change for Agency 
review. If the Agencies decided that some action was necessary, the procedures regarding a Contingency 
Action Plan would be implemented. 

1.6.7.1.3 Surface Water Monitoring Action Levels 
As required by the final MPDES permits MT0030287 and MT0031763, the following conditions would 
require action by RCR: 

• Noncompliance with any condition of the permits 
• An unauthorized release or discharge to surface water at the mine 
• If DEQ or RCR became aware that stormwater control measures were not stringent enough 

for a discharge to meet applicable water quality standards 
• If DEQ determined that modifications to stormwater control measures were needed to meet 

the non-numeric effluent limits at the outfalls, or 
• If DEQ found that stormwater control measures were not being property operated and 

maintained. 
 
RCR would be required to review and revise the selection, design, installation, implementation, and 
maintenance of the stormwater control measures so that the condition is eliminated and not repeated in the 
future. Within 14 days of discovery of any of these conditions, RCR would be required to document any 
corrective actions taken or needed, and any modifications to the stormwater controls would be required to 
be made as soon as practicable.  

Monitoring, analysis, and reporting of streamflows in benchmark streams outside of the area potentially 
affected by mine dewatering and in monitored study area streams would be the same for streams as 
described in the second paragraph in Section 1.6.4.1. The third-party contractor would monitor flows in 
the benchmark stream outside of the area potentially affected by mine dewatering. Based on the 
monitoring, the third-party contractor would establish a relationship between flows in the benchmark 
stream and flows in any study area monitored stream. Flows in all monitored streams would be evaluated 
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using simple linear regression or other appropriate statistical analyses. RCR would provide the analysis in 
the annual report. The trend analysis would follow Forest Service protocols (USFS 2012a), or another 
method approved by the Agencies. If the relationship in flow between benchmark and monitored study 
area streams after adit dewatering began was statistically significantly different (p<0.05) than pre-mining, 
RCR would flag the flow change for Agency review. If the Agencies decided that some action was 
necessary, the procedures regarding a Contingency Action Plan would be implemented. 

Procedures in the Contingency Action Plan would be implemented if the Agencies decided that some 
action was necessary to prevent adverse effects to surface water quality. RCR would be required to 
mitigate to prevent exceedances of water quality standards and applicable nondegradation criteria.  

1.6.7.1.4 Wetland or Riparian Area Action Levels 
If the prevalence index of any monitored wetlands is 50% greater than its baseline index (such as 1.5 to 
2.3) or is above 3 for 2 consecutive years, RCR would provide the analysis in the annual report. If the 
Agencies decided that additional actions were necessary, the Contingency Action Plan described in 
Section 1.6.7 would be implemented. 

If any changes in seep or spring flow, water levels, or water quality were noted that were significantly 
different than the measurements collected during pre-mining monitoring for an individual site or set of 
sites, or a trend was observed that was not observed during pre-mining monitoring, then a reevaluation of 
those potentially affected habitats would be conducted and documented for comparison against baseline 
survey information. Depending on a combination of biological or physical variables or the severity of 
plant indicator decline, the Agencies may require more rigorous monitoring. If the Agencies decided that 
additional actions were necessary, the Contingency Action Plan described in Section 1.6.7 would be 
implemented. 

1.6.8 Reporting Requirements 
RCR would prepare quarterly and annual reports to summarize information and data obtained during 
implementation of the water monitoring program. The report would include data tabulations, analysis of 
trends, statistical computations, maps, cross-sections, and diagrams needed to clearly describe hydrologic 
conditions. RCR would also submit data and analyses electronically in a format acceptable to the 
Agencies. All submitted analytical data would comply with DEQ’s minimum reporting requirements for 
analytical data (DEQ 2009). 

1.7 Rock Mechanics Data Collection and Subsidence Monitoring 
Plan 
A Rock Mechanics Data Collection and Subsidence Monitoring Plan has two purposes: (1) to acquire data 
pertinent to the site and use these data in mine planning, and (2) to monitor the surrounding physical 
environment’s response to mining to minimize adverse effects on surface resources. Separate plans would 
be required for each phase of project development. RCR would develop the plans in conjunction with the 
Agencies, and the plans’ details and implementation would be subject to Agency approval. A detailed 
plan for data collection and monitoring during the Phase I evaluation adit, as well as a preliminary data 
collection and monitoring plan for full mine build-out, would be submitted for Agency approval prior to 
implementation of Phase I. Submitting a preliminary plan would allow the Agencies to begin evaluating 
the scope of a full mine operation and to modify data collection and monitoring during Phase I, as needed, 
to better define how best to construct a long-term full build-out monitoring program. A detailed plan for 
full mine build-out would be submitted for Agency approval prior to implementation of Phase II. 

The goals of the data collection and monitoring plans are to: 
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• collect site specific data on the host environment 
• confirm assumptions made by RCR concerning physical parameters of the host rock 
• assist in mine planning (e.g., room and pillar size and layout, types and application 

requirements of artificial support such as rock bolts, location of monitoring devices, and size 
of buffer zones) 

• provide data to RCR and the Agencies that would be used in minimizing adverse impacts on 
NFS surface resources 

• document whether subsidence has or has not occurred 
 
The scope of the data collection and monitoring plans would evolve as the mine development progressed. 
Initially, the effort would concentrate on data collection during the evaluation adit phase. In time, as mine 
development evolved, the focus would be to enhance underground safety, assist in mine planning and 
design, and guard against subsidence. (Note: subsidence monitoring and rock mechanics monitoring are 
used interchangeably in the text.) 

1.7.1 Evaluation Adit Phase (Phase I) 
During the development of the evaluation adit (Phase I), data would be collected to better define in-situ 
rock conditions, such as faulting, jointing, and other structural features; characterize areas of known or 
suspected instability, such as near geologic faults; and confirm strength parameters for the surrounding 
rock would be the principal objectives. Stress field measurements, including principal stress magnitudes 
and directions, would be taken, along with rock samples for laboratory testing. A baseline survey over the 
ore body would be performed prior to underground development. Considering the terrain, aerial methods 
such as LIDAR or Interferometric Synthetic Aperture Radar (InSAR) are favored over conventional 
surveying of surface monuments. This type of technology can measure small deviations over large surface 
areas, which otherwise would be impossible or impractical to measure using standard geodetic surveying 
techniques. 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, and landslides); and (b) establish a pre-mine 
reference surface for comparison once mining has commenced. The selection of surveying technique and 
the schedule for surface monitoring and reporting would be established as part of the subsidence 
monitoring plan developed during the final mine design phase. 

1.7.2 Laboratory Testing and In-Situ Rock Characterization 
Laboratory testing on representative samples collected during the evaluation phase would confirm 
strength parameters of the local host rock. Tests to determine material properties including, but not 
limited to, specific gravity, Young’s Modulus, Poisson’s ratio, cohesion, angle of internal friction, and 
uniaxial compressive strength would be performed. Observation and documentation of in-situ rock 
conditions would include faulting, jointing, and other structural features. These data would be used to 
develop analytical models for the Rock Creek ore body that in turn would assist in mine design and 
layout. If mining proceeded beyond the evaluation adit phase, RCR would continue to collect and test 
samples as the mine advances to confirm material properties as new areas are developed. The frequency 
of sampling may be either determined by changes in lithology or based on a certain number of samples 
per volume of material extracted. 

In situ monitoring devices would also be installed during the evaluation adit development phase. These 
may include, but are not limited to, stress cells, strain gauges, extensometers, and microseismic 
monitoring devices. These instruments collect data relating to how the surrounding rock responds to 
mining and the excavation of cavities underground. As mining progressed, RCR would continue to install 
and monitor in situ devices as part of their overall environmental monitoring program. The placement of 
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these devices would be determined through consultation with the Agencies. Areas of known or suspected 
instability, such as near geologic faults, may receive a more concentrated array of devices. The frequency 
of monitoring would also be resolved with Agency counsel once the adit is underway; however, it is 
difficult to predict both placement and frequency prior to development. 

1.7.3 Underground Mine Construction and Active Operations (Phase II)  
During active mining, surface and underground monitoring would be ongoing. Substantial changes in 
ground conditions may be indicative of adverse ground reactions to mining. If such changes occurred, the 
Rock Mechanics Data Collection and Subsidence Monitoring Plan would have as part of its program steps 
and mitigations to minimize adverse effects on surface resources. Possible mitigations may include 
installation of supplemental supports such as rock bolts, grouting, backfilling the affected area, 
prohibiting mining in the affected area, or changing the room and pillar sizes to provide more 
underground support. 

Prior to Phase II construction, RCR would submit for KNF and DEQ approval a revised detailed mine 
plan that minimizes the risk of subsidence. The detailed mine plan would use the data collected during 
Phase I. The detailed mine plan would include the physical setting of the ore body (for each ore zone, the 
elevation of the floor or 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. RCR would drill long holes beyond the advance of each regular 
mining round to intersect, grout, and seal water-bearing ground conditions such as faults or extensive 
jointing that could otherwise tap groundwater from overlying lakes, streams, and wetlands or promote 
underground instability. Mining would not occur in areas where adverse ground conditions could lead to 
surface subsidence or effects on the CMW lakes or hydrofracture at outcrops (DEQ 2001). The 
monitoring employed during active mining would provide advance warning of deteriorating ground 
conditions in response to mining. 

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 mine design, and data collection and monitoring plans. 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 and RCR’s mine plan. 
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 surface resources. 

The specific details of the Phase II data collection and monitoring plans would be subject to approval by 
the Agencies. Should Phase II be approved, information from both the Phase I and II data collection and 
subsidence monitoring plans would be used to develop a model of rock behavior in response to 
underground mining. This model would help guide ongoing mine development in an environmentally safe 
manner. Subsidence monitoring data would be reported to the Agencies in an annual report. 

The type of data collected would include logging drillholes and geologic mapping of mine workings and 
surface features to obtain an initial overview of the geologic profile of the site. More detailed data would 
include rock quality analysis, which would evaluate fracture and fault frequency, structure orientation, 



Appendix K – Agencies’ Conceptual Monitoring Plans 

Final SEIS for the Rock Creek Project K-40 

laboratory testing for rock strength parameters, and in-situ geomechanical tests. Gaining a detailed 
understanding of rock strength, including the potential for shear failure at the pillar/roof or pillar/floor 
interface, and the overall mine structural setting, including faulting, jointing, bedding, and horizontal 
stress regime, would improve the Rock Creek mine design. 

Microseismic monitoring would be used to assess rock response to underground mining both during 
operations and post-closure, and would include installation of sensors in operating and abandoned 
sections of the mine. Stress cells would be located near or on faults, barrier pillars, sill pillars, and other 
important mine structures. Data would be compiled, assessed, and reported to the Agencies in an annual 
report. 

Numerical modeling would be used to evaluate pillar and sill stability between the two ore zones as the 
influence and interaction of stacked workings may be critical to overall pillar and sill stability. Numerical 
modeling would be part of the ongoing mine development during operations and would be applicable to 
all areas of the mine – not just where the ore horizon is thick or where rooms are stacked on one another. 

All RCR designs would reference and incorporate, as appropriate, information from the Troy Mine, which 
has experienced pillar stability problems resulting in surface subsidence. The data collected and analyzed 
from the Troy Mine would aid the Agencies in their evaluation of RCR’s proposed design and monitoring 
plan. For example, data from the Troy Mine indicate that adverse pillar orientation with regard to bedding 
dip may have played a role in some of the pillar instability. Further, the Troy Mine sinkhole events appear 
to be related to intercepting known faults.  

The data collection and monitoring plan would be in a continual process of modification throughout the 
course of mining as new data were collected and analyzed. Due to the variability in geologic conditions 
and the physical response of the underground environment to mine development, modifications to the 
mine plan may need to be incorporated to safeguard against adverse environmental conditions. 

1.7.4 Rock Mechanics Monitoring Report and Third-Party Review 
QA and QC protocols would be reviewed and authorized by the Agencies to maintain strict regulatory 
compliance and standards of practice. RCR would submit the results of the data collection and monitoring 
to the Agencies as part of the plan. These reports may be submitted on an annual, semiannual, or quarterly 
basis depending on what phase of development the mine is undergoing. An initial schedule for frequency 
of reporting would be developed as part of the Phase I Rock Mechanics Data Collection and Subsidence 
Monitoring Plan. Data collection and monitoring results for the adit must be submitted at 6-month 
intervals until the evaluation adit is completed. 

Once Phase II commences, assessments of the underground workings by the Agencies’ 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. 

1.8 Wildlife Monitoring Program 
Monitoring plans would be developed for several wildlife subjects based on the conceptual plans provided 
below. Monitoring plans would vary depending upon the species or subject being monitored. 

Monitoring of wildlife resources would occur in some cases to supplement baseline data and better 
estimate potential impacts or changes. Monitoring data would help determine the status of these subjects 
during or after mining activities but would not be compared with incomplete pre-mine data. 
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Currently, the Forest Service and Montana Fish, Wildlife and Parks (FWP) are developing or 
implementing monitoring plans or studies for some species or subjects. Where feasible and appropriate, 
RCR would contribute funding to current efforts rather than initiating a separate and redundant 
monitoring activity. 

The goal of the wildlife monitoring program would be to determine project-related impacts on existing 
wildlife populations. If impacts were identified, then appropriate remedial action plans would be 
developed and implemented. This monitoring program would be started during the first quarter of 
evaluation adit construction and would consist of monitoring and reporting for the following elements: 

• neotropical migrant birds; 
• mountain goats; 
• sensitive animal species; and 
• effectiveness of road closures. 

1.8.1 Neotropical Migrant Bird Monitoring 
Neotropical migratory bird monitoring would be coordinated with current programs or initiated by state 
and federal agencies and private organizations. The goal of this monitoring would be to gain additional 
information about neotropical migrant birds, population trends, species composition changes, and their 
responses to mine-related impacts. 

RCR could assist with funding the KNF’s ongoing monitoring of neotropical migrant birds or conduct 
their own surveys as approved by KNF. Funding would be proportional to the number of transects 
surveyed across the region for the year in question. At least one transect would be set up within the study 
area. These transects would be monitored on a schedule determined by the Forest Service’s Regional 
Office, but at least every 2 to 5 years. Reports would be produced annually by the Regional Office. 
Information collected, whether through an independent third-party or by KNF, would be incorporated into 
the regional report. 

1.8.2 Mountain Goat Monitoring 
Mountain goats would be monitored for their responses to mine-related impacts. Given the current 
baseline data for mountain goats, comparisons between pre-mine status with status during mine 
operations or after mine closure would be difficult; however, information gained from monitoring would 
be useful in determining population trends, habitat use, and to some extent, mine-related impacts. The 
monitoring plan would integrate aspects of a mountain goat monitoring plan/study that would be 
developed by FWP. The plan would specify the sampling and analysis methods to be used and, if 
conducted by a third-party consultant for RCR, would be reviewed and approved by the Agencies. 

Mountain goat monitoring for this project would consist 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. Aerial surveys would be conducted using the protocol currently used by FWP. The survey 
schedule may be modified if the Agencies, in consultation with FWP, determined that fewer surveys 
would be sufficient. 

Currently, FWP conducts one aerial survey every other year. RCR would either fund FWP for the 
additional surveys or conduct the additional surveys independently and provide the data collected to FWP 
and the Agencies. Mountain goat monitoring data, including number, age, and gender of animals observed 
and their precise location in UTM or GPS coordinates would be summarized in an annual report prepared 
by RCR or by FWP with funding from RCR. Reports would be submitted to FWP and the Forest Service 
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to help evaluate the effectiveness of the additional law enforcement provided by RCR and other 
mitigation measures in reducing impacts on mountain goats. 

1.8.3 Sensitive Animal Species Monitoring 
A forestwide monitoring program for sensitive species, including harlequin ducks, is currently being 
implemented by KNF. RCR would either contribute funding to this existing effort or conduct monitoring 
through a third-party contractor, as approved by the Agencies. The goal of the sensitive animal species 
monitoring would be to gain more information about sensitive species behavior, habitat use, and mine-
related impacts. RCR would contribute funding to the portion of the KNF’s forestwide harlequin duck 
monitoring program that covers Rock Creek. If impacts on harlequin ducks are found to be greater than 
those disclosed in the 2001 FEIS, RCR would be required to reduce or minimize those impacts. 

Information collected would be reported to the Agencies for review on an annual basis. Monitoring would 
continue for the life of the mine or until the Agencies, in cooperation with the FWP and USFWS, 
determined that monitoring intervals can be modified. Monitoring for harlequin ducks for this project 
involves three parts. 

1. Water quality monitoring of Rock Creek. The monitoring required under the Water Quality 
Monitoring Plan for this project would meet the requirements for assessment of water quality 
impacts on the harlequin duck. 

2. Monitoring of the harlequin ducks on four main tributaries of the lower Clark Fork River in 
which the ducks are known to have breeding sites are Rock Creek, Marten Creek, Swamp Creek, 
and Vermillion River. The protocols would follow those as used by Montana Natural Heritage 
Program (MNHP) harlequin duck monitoring program. 

3. A power and sensitivity analysis is required on the data collected through the monitoring. The 
power analysis is used to determine the effectiveness of the proposed monitoring scheme and to 
identify significant population changes from natural stochastic fluctuations. The sensitivity 
analysis is used to determine population growth rates from data already available and from 
monitoring. 

1.8.4 Road Closure Monitoring 
Road closures would be monitored for their effectiveness in excluding motorized access. This would 
include assessing KNF administrative and unauthorized road use and the ultimate effectiveness of closure 
devices. The effectiveness of roads closed for grizzly bear mitigation, as well as currently closed roads 
would be monitored. The monitoring plan would be developed by RCR in coordination with KNF. 

1.8.4.1 Reporting 
An annual report would be filed with the Agencies stating that the appropriate information has been 
gathered and/or funded, as defined by the individual monitoring programs, and submitted to the 
appropriate agencies (FWP, USFWS, and Forest Service). Reports would also incorporate any 
correspondence from those agencies regarding impact trends, the need to modify mitigation plans and/or 
monitoring reports, or other pertinent information. The following elements would be covered: 

1. Neotropical migrant birds; 
2. Mountain goats; 
3. Sensitive animal species – harlequin ducks are the only sensitive animal species initially 

identified to be monitored; and 
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4. Road and trail closures (may be included with the Threatened and Endangered Species 
Monitoring Report). 

1.9 Aquatics and Fisheries Monitoring Plan 
Aquatic biota would be monitored to determine if project activities were adversely affecting aquatic 
resources. The objectives of the Aquatics and Fisheries Monitoring Plan would be to: 

• Establish pre-operational short- and long-term water quality and sediment conditions; 
• Detect impacts of mine construction, operations, or closure activities on aquatic communities 

and fish populations; and 
• Determine the effectiveness of BMPs and other mitigation. 

 
Aquatic systems monitoring will examine fish, macroinvertebrate, or periphyton assemblages. Aquatic 
macroinvertebrates are one of the most widely used indicators of water quality because, among other 
reasons, they are usually present in streams under a wide range of conditions. Monitoring stream fish 
assemblages is beneficial for detecting changes in aquatic conditions that occur over longer periods, but 
fish are not found in all drainages, can be transient within a reach, may be excluded from areas by 
physical barriers (such as waterfalls), and generally have more limited habitat requirements. Benefits of 
monitoring periphyton communities include the ability to detect short-term changes in water quality in a 
biotic community that is directly affected by both water quality and physical habitat changes. Programs 
that combine monitoring of all three communities combine the benefits of each to provide detection of 
changes to aquatic resources from a wide variety of conditions and periods. As described in the 
subsections below, RCR would monitor benthic macroinvertebrates, fine sediments, periphyton, fish 
populations, and metals accumulations in fish tissues. Aquatic and fisheries monitoring would be 
coordinated with water quality and streamflow monitoring described above in Section 1.6. Monitoring 
sites would be selected to facilitate incorporation of available long-term data collected by Avista 
Corporation under the Clark Fork Settlement Agreement. 

This conceptual aquatics and fisheries monitoring plan incorporates the fisheries and aquatics monitoring 
plan developed by Thomas in 1994. Prior to Phase II construction, RCR would develop and submit for 
Forest Service,  DEQ, and consistent with Bush 2018, USFWS approval an updated Aquatics and 
Fisheries Monitoring Plan, including a pre-construction monitoring program. Unless otherwise indicated, 
monitoring would be implemented, once approved by the Agencies, prior to Phase II construction and 
continue through post-mining reclamation. In the event of a temporary mine closure, monitoring would 
continue unless the Agencies agreed to reduce or suspend monitoring requirements. 

RCR would compare data collected during the Phase II construction, operations, and closure phases with 
pre-construction baseline data and data from study area monitoring sites to upstream benchmark 
monitoring sites. The Aquatics and Fisheries Monitoring Plan may be modified by the Agencies to 
address any concerns that may be indicated by the data. Preconstruction monitoring and the monitoring 
components for all phases of the project are described below. 

1.9.1 U.S. Fish and Wildlife Service Role 
As described in the Terms and Conditions in the 2017 revised BO for bull trout and bull trout critical 
habitat (USFWS 2017), as clarified in Bush (2018), the USFWS would advise the KNF in developing the 
Water Resources and Aquatics and Fisheries Monitoring Plans as they relate to ESA objectives, and 
would have a final review and an opportunity to indicate whether they agree with the plan.  Reinitiation of 
consultation with the USFWS may be necessary if monitoring data indicated changes in risks to bull trout 
or designated critical habitat as described in the 2017 revised BO 
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1.9.2 Pre-operational Monitoring 
The goal of pre-operational data collection is to allow comparisons between the data collected prior to 
Phase II construction and data collected during Phase II construction and operations. Without adequate 
pre-operational data, it would be difficult to determine if changes in the aquatic community were due to 
mine activities or natural events unrelated to mine activities. Pre-operational data collected as described in 
the following subsections would supplement baseline data collected within the study area from 1985-
2016.  

Monitoring sites would be selected in the Rock Creek and East Fork Bull River drainages to detect 
potential impacts associated with the project. Monitoring components for pre-construction and all other 
phases are described below. 

1.9.3 Benthic Macroinvertebrates 
While water samples collected at a specific time may not allow detection of potential pollution events 
between sampling events, benthic macroinvertebrates are effective indicators of short- and long-term 
stream water quality and sediment conditions. Certain species of macroinvertebrates can tolerate degraded 
conditions, such as elevated metal concentrations and fine sediments, while others may be very sensitive 
to small perturbations in the environment. 

RCR would maintain detailed maps and photographs of each sampling site so that the sites can be 
accurately identified each year. In addition, permanent markers would be installed at each study site. 

Quantitative macroinvertebrate data would be collected three times per year at each monitoring site. 
Monitoring sites would be selected to represent a range of impacted and unimpacted conditions. To 
reduce variability, sampling areas would be physically similar as much as possible. It may be necessary to 
locate a suitable reference station outside the Rock Creek or East Fork Bull River drainage. Samples 
would be taken in a quantity and manner approved by the Agencies. 

Macroinvertebrate collection and assessment methodologies would follow DEQ standard operating 
procedures (DEQ 2012). Data analysis techniques would include, but are not limited to, the following: 

• Macroinvertebrate Multimetric Index 
• observed versus expected taxa  
• standing crop 
• taxa richness 
• percent dominant taxon 
• ratio of functional feeding groups 
• Shannon-Weaver diversity index 
• equitability 
• community similarity index 
• pollution tolerance indices 
• total mayflies, stoneflies, and caddisflies divided by total chironomids 
• Mayfly, stonefly, and caddisfly abundance and richness 

 
Data would be compiled by season and comparisons would be made between potential impact sites and 
reference sites. Data would also be compared with pre-operational and baseline data. In addition, 
bioassays would be conducted with water samples taken from locations to be specified by the Agencies. 



Appendix K – Agencies’ Conceptual Monitoring Plans 

Final SEIS for the Rock Creek Project K-45 

Likely sampling locations are the mine adit wastewater, paste tailings facility seepage water, and Rock 
Creek water downstream of the mill site. Test species would be selected by the Agencies prior to the start 
of monitoring. 

1.9.4 Fine Sediments 
Monitoring of fine sediment and the effectiveness of sediment-reduction BMPs is described above in 
Section 1.6. 

Fine sediment loading of spawning gravels in Rock Creek would be estimated during routine monitoring 
by referencing pre-operational/baseline stream sediment composition following the fine sediment 
assessment method outlined in The Montana Department of Environmental Quality Western Montana 
Sediment Assessment Method: Considerations, Physical and Biological Parameters, and Decision 
Making (DEQ 2013). The DEQ (2013) assessment method entails fine sediment measurement by riffle 
pebble counts and pool grid tosses, and may include additional sediment measurements by McNeil core 
sampling. Prior substrate sampling attempts in Rock Creek have indicated the difficulty of collecting core 
samples due to abundant cobbles in many areas of upper Rock Creek and its tributaries. Sampling 
techniques, times, and locations would be approved by the Agencies prior to the start of monitoring. 

1.9.5 Periphyton and Benthic Chlorophyll-a 
Similar to benthic macroinvertebrates, algae attached to submerged surfaces such as rocks or logs, known 
as periphyton, are effective indicators of short- and long-term stream water quality and sediment 
conditions. In particular, periphyton monitoring can help detect any effects of nutrient loading to a stream 
from blasting agent nitrate residues or other sources. 

RCR would sample periphyton and benthic chlorophyll-a at all aquatic biological monitoring stations 
concurrent with the proposed benthic macroinvertebrate population sampling during the summer. 
Qualitative periphyton would be collected following DEQ’s standard operation procedure using the 
appropriate method for the stream type to be sampled (DEQ 2011a). At stream locations with flowing 
water at the time of sampling, the modified PERI-1 method would be used, which designates a specific 
longitudinal stream length to be sampled at each site. The sampled stream length would either be 40 times 
the average wetted width at the mid-point of the stream reach or a minimum of 150 meters, whichever 
was greater. Eleven transects would be established throughout each site reach and would be located 
equidistant from one another (shown on Figure 1.0 in DEQ 2011b). Algal material would be collected 
from each of the 11 transect locations, with all material composited into a single sample per site (DEQ 
2011a). Collection methods would include using a toothbrush or knife to collect material from hard 
substrates and a turkey baster or spoon for soft substrates. 

Quantitative benthic chlorophyll-a samples would be collected from each site sampled for periphyton 
following DEQ’s standard operation procedures (DEQ 2011b). Eleven transects would be established 
throughout the site reach as with the modified PERI-1 method. The samples collected at each transect 
would be kept separate rather than combining them into one composite sample as recommended for the 
periphyton samples. The collection method used at each transect would be based on the substrate and 
conditions at each location. For example, the hoop method would be used for transects dominated by the 
presence of filamentous algae, regardless of stream substrate. If heavy filamentous algal growth was not 
observed, the template sampling method would be used at transects dominated by small boulders, cobble, 
and gravel, while the core method would be used at those transects dominated by silt-clay substrate. The 
collection tools used for each method differ, but they all result in a quantifiable area of the stream 
substrate being sampled at each transect (DEQ 2011b). If field personnel visually assessed the site and 
decided that benthic algal chlorophyll-a was low (<50 mg/m2) at all transects of a stream site, 
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photographs of the stream substrate at all 11 transects would be taken in accordance with Section 7 of 
DEQ’s standard operation procedures (DEQ 2011b) rather than taking chlorophyll-a samples. 

Based on these methods, one composite periphyton sample and 11 chlorophyll-a samples would be 
collected at each site from the reach that included the Surber sample locations prior to collecting 
macroinvertebrates As stated in the DEQ’s standard operating procedures (DEQ 2011b), the sampling 
method could be modified to scrub additional delimited areas from the same location for the chlorophyll-a 
samples if very little material on the filter was observed after filtration or if previous sampling efforts had 
a high percentage of below detection limit results, provided that appropriate methods and detection limits 
were used. The number of additional delimited areas scrubbed at each transect would be recorded. 

1.9.6 Fish Populations 
Fish population monitoring would be conducted to help determine if fish were adversely affected by mine 
activities. Fish population monitoring would also help track any new establishment of nonnative fish 
species that may indicate that physical stream conditions such as temperature, habitat, and streamflow 
have changed from pre-mine conditions. 

During pre-operational monitoring, fish populations in Rock Creek, East Fork Rock Creek, West Fork 
Rock Creek, and East Fork Bull River would be monitored annually in July or August to establish pre-
operational conditions at sampling sites that have not been monitored annually at the same locations by 
Avista Corporation. Beginning at Phase II, fish populations would be monitored at 2-year intervals. RCR 
would coordinate with FWP and Avista Corporation to determine the appropriate sampling locations and 
avoid potential impacts on fish from duplicative sampling. Fish population surveys would be completed at 
a variety of stream reaches to represent potential fish population responses to possible water quality and 
habitat changes. Population densities of each fish species would be estimated, where adequate sample 
sizes permit, with snorkeling data, using the Seber-LeCren multiple pass method or comparable method to 
make population estimates. Monitoring requirements may be satisfied through cooperation with other 
monitoring efforts in these streams if cooperative efforts satisfy the project monitoring objectives. All fish 
kills would be monitored and reported within 24 hours to the KNF and DEQ. 

1.9.7 Bioaccumulation of Metals in Fish Tissue 
Prior to evaluation adit construction during Phase I, the KNF would require RCR to submit a plan for 
metals monitoring as it relates to bull trout habitat requirements to the KNF and USFWS for approval. 
The plan would include monitoring in water samples, sediment samples, and fish samples. 
Implementation of the plan would begin prior to evaluation adit construction to establish pre-evaluation 
conditions, and would continue through operations and post-closure as determined necessary by the KNF 
and the USFWS. Surface water and sediment monitoring are described in Section 1.6.2, Section 1.6.4, 
and Section 1.6.5 of the Water Resources Monitoring Plan.  

Fish would be collected from mainstem Rock Creek and the East Fork and West Fork Rock Creek for 
metals analysis. Tissue samples from collected fish would be analyzed to determine concentrations of 
zinc, copper, mercury, cadmium, and lead, which would then be compared with baseline concentrations. 
RCR would begin collecting pre-operational data prior to surface disturbance activity. To reduce 
sampling variability and enhance detection of changes, fish tissue metals monitoring would be conducted 
using a single species of fish of a similar age cohort with the highest stream reach fidelity possible. Test 
procedures and analysis would be the same as those used during baseline data collection described in the 
SEIS, unless changed by the Agencies. Sampling would be done annually for 5 years and then every 3 
years until reclamation was complete, unless otherwise required by the Agencies. If metal concentrations 
in fish tissue became elevated to a level of concern, an ecological risk assessment would be conducted at 
the discretion of the Agencies.  
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1.9.8 Bull Trout in the Clark Fork River 
RCR would work with the FWP and USFWS to monitor the effects of the mine discharge from the 
diffuser on bull trout between Noxon Reservoir and the confluence of Rock Creek and the Clark Fork 
River. This would be necessary to determine if changes need to be made in diffuser design or 
requirements within the MPDES permit (e.g., mixing zone and effluent limits) to maintain migration of 
bull trout across the diffuser and ensure that aquatic life standards were met. 

1.9.9 Spills and Accidents 
The Pipeline Spill Monitoring, Maintenance, and Repair Plan is described in Section 1.15.2 and, for 
Phase I, in the Rock Creek Evaluation Adit License Application (RCR 2010). In the event of an 
accidental discharge of toxic or hazardous materials or sediments, supplemental monitoring may be 
required by the Agencies if there is a reasonable possibility that the environment could be adversely 
affected. RCR would be required to immediately report all such accidental discharges to permitting 
agencies and the USFWS. The type, frequency, and location of monitoring would be contingent on the 
circumstances of the accident. Mitigations and recommended monitoring for several likely spill or 
accident scenarios would be developed as part of an Emergency Action Plan prior to mine operation. This 
would facilitate the process should a spill or accidental discharge of toxic or hazardous material occur. 

During mine construction and operation, RCR or the KNF would notify the USFWS within 24 hours of 
any mine-related emergency or unanticipated situations that may be detrimental for bull trout. RCR or the 
KNF would notify the USFWS within 24 hours if any dead bull trout or damaged redds are observed, as 
specified in the terms and conditions of the 2017 revised bull trout BO. 

1.9.10 Quality Assurance/Quality Control 
To provide QA/QC for monitoring of aquatic resources, RCR would maintain a permanent taxonomic 
reference collection that contained all benthic species and representative samples of all dominant and 
indicator taxa of periphyton collected from study area streams. All nondiatom taxa would be preserved in 
vials and representative permanent slide mounts made for diatom taxa. Taxa identification in this 
collection must be documented and confirmed by taxonomic experts who must be selected in concurrence 
with the Agencies. This reference collection would be maintained by RCR through the period of post-
operational monitoring. Following this period, the collection should be transferred to a depository 
selected by the Agencies for permanent scientific reference.  

1.9.11 Reporting 
Within 1 week of completing aquatic sampling in April, August, and October, RCR would submit a brief 
report to the Agencies. This report would include brief statements about stream conditions observed at 
each monitoring station and alert the review personnel to any marked changes in monitoring data relative 
to the cumulative monitoring record. Within a reasonable time (5 to 7 weeks, with the exception of 
analyses conducted by third-party laboratories) after completing sampling, RCR would submit a report to 
the Agencies containing the results of all data compiled and analyses completed. A brief report would 
accompany this data submission, highlighting any new or unusual patterns in the data, with a brief 
discussion of any known or suspected causes for this pattern. 

On or before March 1, RCR would submit an annual aquatic monitoring report that contained summaries 
of all aquatic monitoring data collected during the previous year to the KNF, DEQ, and USFWS. Each 
report must discuss trends in plant and animal population patterns and evaluate changes and trends in 
terrestrial and aquatic habitat quality, based on all data collected to date for the project. Recommendations 
in these reports could include modifications to increase monitoring efficiency, improve the quality of the 
data, or address any potential concerns indicated by the data. The KNF would also be required to submit 
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to the USFWS annual reports of the mining year activities as well as the activities anticipated for the next 
year and an annual report of bull trout taken, if any, as well as any relevant data, and summaries of all 
Inland Native Fish Strategy compliance monitoring conducted for the Rock Creek Project. 

TheKNF, DEQ, FWP, and other relevant agencies, would meet annually within 1 month after RCR 
submits the annual report to review the Aquatics and Fisheries Monitoring Plan and monitoring results 
and to evaluate possible modifications to the plan or to mine operations. 

1.10 Reclamation Monitoring Plan 
This plan provides the conceptual framework necessary for development of a reclamation monitoring 
program for the project. RCR had included a revegetation and a soils and erosion-control monitoring plan 
in its application and in the approved 2010 Evaluation Adit Plan; however, the Agencies believe that 
those plans needed to be expanded to reduce the risk of sedimentation and revegetation failure (see 
Chapter 2 and Appendix J of the SEIS). 

The final plan would contain specific information on vegetation removal and deposition, soil salvage and 
handling, sampling methods, frequency of sampling, chemical parameters and analysis methods for any 
soil testing, and reporting. The reclamation monitoring program would begin as soon as construction 
activities were initiated and would continue until the Agencies released the reclamation bond. 

The overall reclamation goal is to achieve short- and long-term stability and utility of the disturbed lands. 
The conceptual reclamation monitoring plan contains several elements: 

• monitoring soil salvage, handling, segregation, quantity, and quality; 
• soil erosion and construction monitoring; and 
• revegetation monitoring. 

1.10.1 Monitoring of Soil Salvage and Handling 
Monitoring would take place throughout mine life during soil salvaging and replacement to ensure that 
adequate reclamation materials were salvaged, stored, and respread according to a revised and expanded 
soil salvage and handling plan. Soil depths would be verified using standard U.S. Department of 
Agriculture methods. 

Soil salvage activities would be monitored to verify depth and suitability (primarily rock content) of each 
lift. Monitoring would also verify that each lift was stored in appropriate locations. Soil replacement 
activities would be monitored to verify that lifts were replaced in the proper sequence and with sufficient 
depths. A 100-foot by 100-foot grid would be established on reshaped landforms at final reclamation of 
disturbances. After soil replacement, the grid would be resurveyed to verify proper total soil replacement 
depths. The average of all sample points per reclaimed unit must meet the soil replacement depth 
identified for each disturbance area. In addition, no sample point on the grid should have less than 50% of 
the required replacement depth. 

Because biological, chemical, and physical changes occur in soils buried within stockpiles for prolonged 
periods, stored soil would be tested from samples collected deep within soil stockpiles before respreading 
to identify what, if any, deficiencies or limitations in soil physical and chemical properties existed that 
may affect plant growth. A reclamation specialist would determine appropriate fertilizer, liming, organic 
matter, and other amendments. 
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1.10.2 Soil Erosion and Construction Monitoring 
This component of the reclamation monitoring plan has two phases: monitoring of active construction and 
long-term maintenance monitoring. In general, monitoring would be done to identify areas where slumps, 
rills, gullies, and sheet wash were occurring. Any erosion problems identified would be immediately 
corrected. 

RCR would conduct annual audits of BMPs implemented during construction of roads and other project 
facilities. This monitoring would be ongoing throughout road and mine construction and into the 
operational period for the paste tailings facility storage area. A Forest Service engineer would periodically 
monitor erosion-control measures to ensure they are implemented according to approved plans and are 
functioning properly. If deviations from BMPs were found, RCR would immediately correct the practice 
as well as resource damage that had occurred. In addition, sediment source surveys would be conducted in 
the Rock Creek and Bull River drainages. RCR would be responsible for mitigating sediment sources on 
NFS lands in the Rock Creek drainage equivalent to 400 tons of sediment. 

Routine long-term maintenance monitoring would be conducted during spring and fall and after heavy 
storm events. This monitoring would focus on reclaimed and disturbed areas. If necessary, immediate 
erosion-control measures would be applied such as reseeding, mulching, and other appropriate BMPs. 

1.10.3 Revegetation Monitoring 
Revegetation would be monitored annually during the growing season to identify areas where vegetation 
was failing and determine the cause. Revegetation monitoring should be conducted in conjunction with 
the routine soil maintenance monitoring. Systematic visual inspections would be conducted to identify 
areas that have inadequate cover, poor seedling growth, damage, or poor nutrition. 

If problem areas were identified, RCR would need to identify the cause. If the cause appeared to be 
related to soil infertility or toxicity, then a soil testing program would need to be implemented for the 
problem area. Soil chemistry tests would be conducted to ascertain macro- and micronutrient status, pH, 
cation exchange capacity, and potential toxicity and heavy metal problems. Problems could also be 
caused by inadequate watering or inappropriate species or varieties being planted. Appropriate remedial 
actions would be taken to correct the problem. 

Revegetation success of tree seedlings would be critical to mitigate the visual impacts of project facilities. 
A sampling design for monitoring tree stocking would be specified in the plan and approved by the 
Agencies. Other parameters such as ground cover, production or biomass, and plant density could be 
proposed by RCR to quantitatively evaluate the revegetation success of grasses, shrubs, and forbs. The 
minimum vegetation cover required after reclamation would be 80% of the total plant cover of a specific 
control site after a 3- to 5-year monitoring period. Tree establishment surveys are recommended at Years 
1, 3, and 5 after planting. 

Post-closure monitoring of trees should be conducted for up to 20 years after mining to determine if 
visual mitigations and densities have been achieved. Fifteen years after planting, survival rates must 
number at least 400 trees per acre and 200 shrubs per acre. Frequency and amount of monitoring would 
be approved by the Agencies. 

1.10.4 Reporting 
Monitoring of soil loss rate and remediation activities, precipitation infiltration, and revegetation 
conditions would be conducted concurrent with operations and reclamation. RCR shall submit an annual 
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report to the Agencies that describes any reclamation problems that were identified and remedial 
measures taken. This report would consist of three main components: 

1. Soil salvage activities would be monitored to verify depth, suitability, and proper storage of each 
lift. Soil replacement depths would be verified and tested to identify any physical or chemical 
problems that might affect plant growth. 

2. RCR would conduct annual monitoring of BMP implementation during road and mine 
construction and during construction and operation of the paste tailings facility to identify areas 
where slumps, rills, gullies, and sheet wash is occurring. Any erosion problems identified would 
be immediately corrected. Routine long-term maintenance monitoring would be conducted during 
spring and fall and after heavy storm events and would focus on reclaimed and disturbed areas. 

3. Revegetation would be monitored annually during the growing season to identify areas where 
vegetation is failing to become established and to determine the cause. Tree establishment 
surveys are recommended at Years 1, 3, and 5 after planting and every 5 years thereafter unless 
otherwise determined by the Agencies. Post-closure monitoring of trees would be conducted for 
up to 20 years after mining to determine if visual mitigation has been achieved. 

1.11 Plant Species of Special Concern Monitoring Plan 

1.11.1 Monitoring of Plant Species of Special Concern 
Monitoring pertains to all lands within the permit boundary for threatened and endangered plants but only 
to NFS lands within the permit boundary for sensitive plants. 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 MNHP plant species of special concern for 
avoidance. Whenever the KNF sensitive species list was updated, the KNF would alert RCR with the 
updated list. RCR would be responsible for ensuring that various plant surveys are revisited and conform 
to KNF standards within the study area to determine whether newly listed species, as well as any new 
MNHP plant species of special concern, had been identified. Reporting timeframes for the resurveys 
would be determined at the time KNF informs RCR of the updates. 

1.11.2 Plant Species of Special Concern Monitoring Report 
Reports would include data collected during on-site verification studies performed during final design 
development to precisely locate KNF sensitive plant populations and populations of MNHP plant species 
of special concern identified in the 2001 FEIS or the SEIS, as well as when any new sensitive plant 
species lists are updated. The monitoring report should also identify any changes that may be needed to 
avoid disturbance of these plants. Reports should be submitted prior to facility design review by the 
Agencies and again prior to surface disturbance for those facilities to re-verify population locations. 

1.12 Terrestrial Threatened and Endangered Species Monitoring Plan 
As described in Section 2.3.1.16 of the SEIS, the Threatened and Endangered Species Mitigation Plan 
requires the KNF to form and lead a grizzly bear Oversight Committee, which would develop a 
Comprehensive Grizzly Bear Management Plan. The Comprehensive Grizzly Bear Management Plan 
would include processes to ensure that access management, prevention of habituation, educational 
opportunities, reporting and monitoring, enforcement of easements, and management of actions are being 
adequately implemented. The monitoring plan outlines the basic monitoring elements to be designed in 
detail by RCR, in consultation with the Oversight Committee. The monitoring elements are connected to 
required mitigation items from the Reasonable and Prudent Measures, Terms and Conditions, and the 
Threatened and Endangered Species Mitigation Plan in the 2006 BO (USFWS 2006). Monitoring would 
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be conducted by RCR and the KNF as indicated below. Monitoring elements below are cross-referenced 
with the relevant mitigation item from the 2006 BO. 

1.12.1 Reporting Interval 
The results of all monitoring efforts would be reported annually, unless specified otherwise. RCR would 
prepare an annual monitoring report and submit it to the KNF by February 15 of each year.  

1.12.2 Monitoring Elements (RCR Responsibility) 
RCR would be responsible for the following monitoring elements related to threatened and endangered 
species: 

• RCR would fund, for the life of the mine, monitoring and research efforts aimed at the 
Cabinet Mountains grizzly bear population, including the monitoring of grizzly bears 
augmented into the region over time (mitigation items A-7 and E-3). 

• Prior to the start of the construction phase, RCR would contribute funding for bear 
monitoring in the area along Highway 2 between the Cabinet Mountains and the Yaak area. 
The linkage identification work would involve 3 years of monitoring movements of grizzly 
and black bears along the highway to identify movement patterns and key movement sites 
(mitigation item C-6).  

• Following RCR development and KNF approval of the Road Management Plan (RMP; called 
a transportation plan in the mitigation plan attached to the 2006 BO), RCR would monitor the 
effectiveness of reducing mine-related traffic by busing employees to the mill site. RCR 
would provide traffic counts (summarized by month) and traffic type (to the extent possible - 
commercial, employee personal, bus, company vehicle, agency, and nonmine-related traffic) 
(mitigation item A-1). 

• During mine construction and the first three years of full operation, RCR would monitor the 
number of big game animals killed along NFS road #150, NFS road #150A, and new roads 
built for the project and report findings annually. RCR would also monitor and report (within 
24 hours) all grizzly bear, bald eagle, lynx, wolf, and black bear mortalities (mitigation item 
A-3). Any grizzly bear mortality within the action area, as defined in the 2006 BO, would be 
investigated by the USFWS, KNF, and FWP. If deemed attributable to the effects of the mine, 
additional measures as needed and as approved by the USFWS would be taken to prevent 
additional grizzly bear mortality (Term and Condition 2e).  

• RCR would monitor timely service of bear-resistant containers at all mine facility sites 
(mitigation item A-7c). Problems in timely service would be corrected immediately. 

• RCR would monitor results of seed application to assure compliance with mitigation item A-
8. RCR would immediately remove preferred bear foods found in the seed mix and resulting 
plants. 

• Monitoring of mitigation item A-9 (no firearms) would be done by RCR and the results 
reported to the Agencies. 

• RCR would conduct random checks to assure feeding of wildlife (mitigation item A-10) is 
not occurring and include the number of violations in the annual report to the KNF. 

• RCR would assure that  all employees complete training on living in bear country on an 
annual basis (mitigation item A-12) and would provide a current (dated) list of employees 
along with an attendance sheet with employees’ original signatures. 

• All road closures implemented as part of the mitigation plan (mitigation item C-1, Term and 
Condition 1g) would be monitored by RCR to assure that closures are effective, and RCR 
would provide monitoring results in an annual report submitted to the KNF. 
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• RCR would fund monitoring of the Rock Lake and St. Paul trails to assure use levels do not 
exceed "high use" as defined by the IGBC. Monitoring visitor use on these trails would begin 
within 3 years of the effective date of the ROD (mitigation item C-3).  

1.12.3 Monitoring Elements (KNF Responsibility) 
The KNF would be responsible for the following monitoring elements related to threatened and 
endangered species: 

• The traction mixture used during winter operations would be monitored by the KNF to assure 
salt is not used (mitigation item A-2). 

• The KNF would monitor compliance with the food storage order (mitigation item C-2). 
• The KNF would monitor RCR’s efforts to remove animals killed by vehicles traveling along 

routes used for the evaluation, construction, and operation of the mine (mitigation item A-3). 
This would be done by random inspections along those routes. When animals were found that 
were not removed in the time frames specified in the mitigation plan, the KNF would 
immediately notify RCR. 

• The KNF would establish and maintain (through coordination with the three grizzly bear 
personnel: 2 grizzly bear specialists and 1 law enforcement officer) a mandatory reporting 
system to ensure that RCR and KNF employees are required to immediately report any black 
bear or grizzly bear incidents, observations, or mortalities to grizzly bear personnel to ensure 
that preemptive management, hazing, or removal of food attractants would occur to avoid 
further risks of habituation, mortality, or displacement of grizzly bears (mitigation item A-
8h). 

• The KNF would ensure that administrative use levels on restricted roads in Bear Management 
Units (BMUs) 2, 4, 5, 6, 7, and 8 were limited to no more than 57 round trips per year divided 
by spring, summer, and fall seasons (Term and Condition 1f). 

• The KNF would incorporate the results of RCR’s monitoring of effectiveness of access 
changes in the KNF’s annual monitoring reports (Term and Condition 1g). 

• The KNF would monitor construction of powerlines according to criteria specified in the 
mitigation plan (mitigation item A-4) to assure compliance. Compliance would be recorded in 
the annual monitoring report until powerline construction was completed. 

• The KNF and RCR would ensure that all conflicts between people and grizzly bears, and 
people and black bears would be recorded and monitored (Reasonable and Prudent Measure 
3). 

• The KNF would monitor grizzly bear and black bear sanitation incidents in BMUs 2, 4, 5, 6, 
7, and 8 and take corrective action if necessary (Term and Condition 2f). 

• The KNF would review the Travel Management Plan to determine if mine-related traffic 
levels are greater than projected levels. Adjustments to traffic levels may be determined 
following completion of the construction phase, but prior to full operation (mitigation item A-
1). 

• The KNF would ensure that RCR funding for monitoring was available on an annual basis, 2 
months in advance of the fiscal year (October) if to be used for the life of the mine (based on 
monitoring item E-3). 

1.12.4 Threatened and Endangered Species Monitoring Report 
The results of all monitoring efforts would be reported annually and submitted to the USFWS by April of 
each year. The following elements are required to be included in the report:  
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1. Grizzly bear and black bear sanitation incidents and corrective measures taken during the 
previous year; 

2. A Transportation Monitoring Report or summary of that report (see Section 1.12.5 below); 
3. The number of vehicle-killed deer, elk, and other species on project-related roads. After 5 years 

of full operation, the KNF, in consultation with the USFWS, would reevaluate the mortality risk 
to these animals to determine the need to continue, remove, and monitor the number of road-
killed animals; 

4. The number of grizzly bear, bald eagle, wolf, or lynx mortalities within the permit area, as 
described in Appendix A of the 2006 BO; 

5. Documentation of timely service of bear-proof containers at all mine facility sites; 
6. Results of monitoring of effectiveness of seed application to locate and remove preferred bear 

foods (such as clovers) and documentation of any necessary plant removals; 
7. The number of wildlife feeding violations; 
8. Documentation of annual employee training on living in bear country; 
9. Results of monitoring the effectiveness of road closures required by the 2006 BO Terms and 

Conditions; 
10. Results of monitoring of recreation use levels on the Rock Lake and St. Paul trails; and 
11. A summary and statement of compliance with all requirements of the Threatened and Endangered 

Species Mitigation Plan (Appendix E of the SEIS) and the 2006 BO Terms and Conditions. 

1.12.5 Transportation Monitoring Report. 
RCR would report the total vehicle count per road (summarized by month) and traffic type (to the extent 
possible) for NFS road #150 above and below the mill site, NFS road #150B, and NFS road #2741 above 
and below the evaluation adit access road to determine average daily traffic. The report should also define 
any necessary changes to the Traffic Management Plan. This report may be included with the annual 
Threatened and Endangered Species Monitoring Report. 

1.13 Wilderness Monitoring Plan 

1.13.1 Objective 
The objective of monitoring for wilderness is to determine if activities approved within the CMW 
boundary, such as the required monitoring described in this appendix, are in conformance with mitigation 
and special provisions, and if management is minimizing impacts on wilderness values.  

1.13.2 Locations, Parameters, and Frequency 

1.13.2.1 Approval of Final Monitoring Plans  
The KNF would use a Minimum Requirements Analysis (MRA) to ensure that adverse effects on 
wilderness character are minimized. The Minimum Requirements Decision Guide (MRDG; Arthur 
Carhart National Wilderness Training Center 2016) is a tool to complete a minimum requirement 
analysis. The MRDG has two parts: 1) determine if administrative action is necessary and, if necessary, 2) 
determine the minimum activity necessary. Prior to Phase I, the KNF would conduct a MRDG on the 
conceptual monitoring plan through Step 1. Step 2, which is the determination of the minimum activity 
necessary, would be used to evaluate final plans as they are submitted. 

RCR would clearly identify any activities (e.g., monitoring, equipment, and transport) that would occur 
within the CMW boundary in submitted plans (e.g., maps, tables, and monitoring locations). The KNF 
would complete Step 2, determination of the minimum activity necessary, of the MRDG. The MRDG 
would be completed for final plans and updated as the project progresses.   
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1.13.2.2 National Wilderness Stewardship Performance 
The Forest Service issued the National Wilderness Stewardship Performance Guidebook in 2016 (USFS 
2016). Two elements that apply to the Rock Creek Project are described below:  

• Other Special Provisions - includes a management plan and monitoring of the special provisions 
for the protection of wilderness values for the project. Special Provisions of the Wilderness Act 
Sec. 4(d)(3) allow for “Mineral leases, permits, and licenses covering lands within national forest 
wilderness areas designated by this Act shall contain such reasonable stipulations as may be 
prescribed by the Secretary of Agriculture 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.” 
 
The KNF would develop a Special Provision Monitoring Plan, covering both management and 
monitoring within the CMW boundary. The Rock Creek Final Monitoring Plan would be used as 
a basis for the Forest Service Special Provision Monitoring Plan. The Special Provision 
Monitoring Plan would be interactive and collaborative with RCR in determining priority 
management issues. If monitoring of the special provisions indicates resources are not in 
conformance with the plan, corrective actions would be taken.  
 

• Wilderness Character Baseline - establishes a baseline and provides foundation for evaluating 
trends in wilderness character. These trends indicate the outcome of stewardship actions and 
success at “preserving wilderness character,” as directed by the Wilderness Act. National protocol 
for monitoring wilderness character is currently under development. The KNF would develop a 
wilderness character narrative, select measures for each indicator, and gather data to establish a 
baseline. Once a baseline is established, wilderness character monitoring would be conducted on 
a 5-year cycle.  
 

The Forest Service has developed a National Minimum Protocol for Monitoring Outstanding 
Opportunities for Solitude (USFS 2014). The KNF would implement solitude monitoring one 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.”  

1.13.3 Reporting 
RCR would submit the Final Monitoring Plan with activities (e.g., monitoring, equipment, and transport) 
within the CMW boundary clearly identified. The Forest Service would complete Step 2 of the MRDG 
and determination of minimum activity.  

RCR would submit all activities (e.g., monitoring, equipment, and transport) occurring within the CMW 
annually on the Administrative and Special Provisions Authorization to the Forest Service by October 1 
of every year. This form tracks motorized equipment/mechanical transport use authorizations to facilitate 
post-season data entry into Infra-WILD, which is part of the Natural Resource Manager, a system of 
database tools used by the Forest Service for managing agency data.  

The KNF would complete a Special Provisions Monitoring Plan annually (starting the year the Final 
Monitoring Plan was approved) by October 1 of every year. 
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1.14 Cultural Resource Monitoring Plan 

1.14.1 Cultural Resources Monitoring 
Monitoring would be required during any land-disturbing activity that has potential to adversely impact 
unidentified sites. The areas to be monitored for Alternative V are identified in Figure 4-8 of the SEIS. 
Monitoring must be completed by a qualified archaeologist meeting the Secretary of the Interior’s 
Standards and Guidelines for Archeology and Historic Preservation (48 Federal Register 44716) and all 
tribes would be afforded an opportunity to monitor the activity. If a site is discovered during project 
implementation, activity would stop until the site is formally recorded and evaluated for eligibility to the 
National Register of Historic Places (NRHP). 

Should a historic site (nonaboriginal) be discovered on private lands during project implementation, that 
activity would stop and the on-site archaeologist would notify the Montana State Historic Preservation 
Officer (SHPO). Should a prehistoric site (aboriginally affiliated) be discovered on private lands during 
project implementation, activities would immediately stop and the on-site archaeologist would notify the 
KNF, the Montana SHPO and the tribes. 

If a historic or prehistoric site were discovered on federal lands during project implementation, activities 
would immediately stop and the on-site archaeologist would notify the KNF, the Montana SHPO, and the 
tribes (if the site were a prehistoric site). In addition, if the site were prehistoric, the tribes would also be 
notified. All sites would be formerly recorded and evaluated for eligibility to the NRHP. 

Evaluations should consider traditional tribal history. Should a site be determined to be eligible (in 
consultation with the tribes and formal review of the Montana SHPO, consideration of effects of 
continuing with the project activities should be characterized (36 CFR 800.5). A determination of adverse 
effect should result in the design of mitigation measures. Mitigation measures would be described in a 
plan for site protection or data recovery. Mitigation plans require consultation with the tribes and formal 
review by the Montana SHPO and the Advisory Council on Historic Preservation, resulting in a 
Memorandum of Understanding (MOU). Failure to stop work and notify the proper authorities may result 
in criminal and civil penalties as prescribed by state and federal law. A determination of adverse effect 
would result in the design of mitigation measures. If a site is found, RCR would not be permitted to 
disturb or affect the site until it is formally recorded, the eligibility is resolved, a determination of effect is 
completed, a mitigation plan is approved by the Agencies, and the mitigation measures are implemented. 

A MOU would be drafted to outline a protocol to follow when aboriginally affiliated cultural materials 
are encountered during monitoring. The MOU would include a specific process for site evaluation, data 
collection, and curation of artifacts. This protocol must be in place prior to surface-disturbing activities as 
identified for monitoring areas in Figure 4-8 of the SEIS. 

In Montana, when human remains are found on nonfederal lands, the Montana State Burial Law comes 
into effect. First, the local coroner is called and then the Montana State Burial Board. The Montana State 
Burial Board is made up of tribal representatives, representatives of the Montana SHPO, the State 
Coroners Association, physical anthropologists, and archaeologists. 

In the event that human remains are discovered on federal lands during monitoring, the Native American 
Graves Protection and Repatriation Act (NAGPRA) and its implementing regulations take effect. All 
land-disturbing activities must stop until the steps described below are taken. The federal process for 
meeting the intent of NAGPRA (Public Law 101-601 November 16, 1990) and its implementing 
regulations (43 CFR 10) for inadvertent discoveries of human remains, funerary objects, sacred objects, 
and/or objects of cultural patrimony on federal land includes the following: 
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1. The KNF archaeologist or a designated representative would send a certified receipt notification 
of the inadvertent discovery to all four tribal officials, including the type of remains found, the 
status of law enforcement involvement, and the location of the discovery. This would take place 
no later than 3 working days after discovery [43 CFR 10.4(d)(i)]. The KNF archaeologist or a 
designated representative would also telephone each tribal official immediately, but no later than 
3 working days after discovery [43 CFR 10.4(d)(iii)]. 

2. The KNF archaeologist or a designated representative would follow up with a letter of 
consultation [43 CFR 10.5(b)(iv)(3)] to each designated tribal NAGPRA specialist detailing: 

a. A time and place for further consultation [43 CFR 10.5(b)(iv)(2)]. 
b. A list of tribes that have been notified [43 CFR 10.5(c)(1)]. 
c. Intent to forward any additional documentation [10.5(c)(2)]. 

3. The tribal NAGPRA specialist would coordinate the identification of all lineal descendants and 
would keep of list of who has been contacted [43 CFR 10.5(d)(2)]. 

4. The tribal NAGPRA specialist would document the specific information used to determine 
custody (geographical, kinship, biological, archaeological, linguistic, folklore, oral tradition, and 
historical) [43 CFR 10.5(e)(2)]. The first priority for custody would be given to the lineal 
descendant [43 CFR 10.6(a)(1)] and then to the tribe with the closest cultural affiliation [43 CFR 
10.6(a)(2)(ii)]. 

5. The KNF archaeologist would prepare reports [43 CFR 10.5(d)(8)] to include: 
a. location of discovery 
b. description of discovery 
c. dates, times, and nature of consultation with the tribes 
d. analysis reports 
e. archaeological records 
f. treatment and storage of human remains, funerary objects, sacred objects, or objects 

of cultural patrimony recovered 
g. the custody and disposition of human remains, funerary objects, sacred objects, or 

objects of cultural patrimony 
6. The KNF would publish a notice of the proposed disposition of human remains, funerary objects, 

sacred objects, or objects of cultural patrimony at least two times at least 1 week apart in the 
Federal Register and tribal papers [43 CFR 10.6(c)]. The notice would provide information as to 
the nature and affiliation of the human remains, funerary objects, sacred objects, or objects of 
cultural patrimony, and would solicit further claims to custody. 

 
Consultation with each tribe would determine procedures on a case-by-case basis [43 CFR 10.5(d)(3-9)]. 

1. Planned treatment, care, and handling of human remains, funerary objects, sacred objects, or 
objects of cultural patrimony recovered. 

2. Planned archaeological recording of human remains, funerary objects, sacred objects, or objects 
of cultural patrimony recovered. 

3. Planned analysis of human remains, funerary objects, sacred objects, or objects of cultural 
patrimony recovered. 

4. The kind of traditional treatment to be afforded by the tribes for human remains, funerary objects, 
sacred objects, or objects of cultural patrimony recovered. 
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1.14.2 Cultural Resources Monitoring Report 
An annual report that describes monitoring activities for the year would be submitted to the Agencies. If a 
site is found, the site form, determination of effect, and mitigation plan would be submitted to the 
appropriate state and/or federal agencies within 30 days of completion of the site recordation fieldwork. 

1.15 Mine Facility Construction and Operations Monitoring 

1.15.1 Paste Tailings Facility and Paste Plant Monitoring 
The intent of the construction and operations monitoring plans for the paste tailings facility, the paste 
production plant, and associated tailings pipelines, would be to assure the facilities are constructed and 
operated in a manner consistent with the design specifications and to ensure the facilities meet all 
performance objectives. RCR plans to construct an evaluation adit to further assess the Rock Creek ore 
deposit. This limited underground evaluation project is referenced as Phase I. Phase II of the project refers 
to full mine build-out. All final design and monitoring plans would be submitted to the Agencies for 
approval before Phase II could begin. 

Specific monitoring requirements such as information needs, monitoring location, instrument type, 
monitoring frequency, reporting requirements, and threshold values for remedial action would be 
finalized in a stand-alone geotechnical monitoring plan developed during the final design process for the 
tailings facility. The plan would identify monitoring requirements for pre-construction, construction, 
operations, and closure. The plan would be submitted for Agency approval prior to the Agencies 
authorizing Phase II. 

The objectives of the geotechnical monitoring program as it pertains to the paste tailings facility and 
appurtenances would be to: 

• Collect additional analytical data for use in ongoing paste tailings facility design and 
operations 

• Identify previous unknown site conditions 
• Confirm critical design assumptions 
• Monitor site conditions during construction and operations 
• Monitor paste performance during construction and operations 
• Assist in assessing material used in dam construction 
• Estimate tailings quantities and physical characteristics 
• Establish requirements and a schedule for annual reporting. 

 
A geotechnical monitoring plan adopted for Alternative V would incorporate many, if not all, of the 
monitoring elements listed in Table K-10. The exact type of monitoring technique used for data 
collection, location of monitoring devices, and frequency of data collection would be finalized during the 
final tailings facility design process and incorporated into a monitoring plan presented to the Agencies 
prior to Phase II. The monitoring plan would require RCR to submit an annual tailings facility 
construction and performance report. 

The use of piezometers to monitor interstitial pore pressures is an industry-accepted practice, and the 
array of available instrumentation for this purpose is extensive. Devices have been adapted for continuous 
recording and for monitoring from off-site locations. At Rock Creek, piezometers would be installed in 
the foundation to measure pore pressures during construction, with particular attention given to areas 
where there may be glaciolacustrine clay present. Appropriate pore pressure “trigger” levels would be 
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established based on stability analyses to provide a management tool to respond to higher than predicted 
pore pressures if encountered. Piezometers would also be installed in the compacted paste shell as it is 
constructed to monitor pore pressure build-up. 

Table K-10. Proposed Components of a Geotechnical Monitoring Program. 
 

Monitoring 
Location Item Monitoring 

Parameters Frequency Comments 

Embankment 
Foundation Piezometers Pore pressures Monthly 

Simple standpipe, and electronic pressure 
transducers; monitoring during construction 
and operations; visual inspections by mine 
personnel 

Paste Facility 
Embankment 

Piezometers Pore pressures Monthly 

Simple standpipe and electronic pressure 
transducers; monitoring during construction 
and operations; monitoring of potential pore 
pressures and phreatic surface in the 
embankment and paste; visual inspections by 
professional engineer 

Inclinometers Deformation 
(inches) Monthly Measure embankment deflection and 

movement 
Material quantities: 
Paste, borrow, or 

mine waste used for 
construction 

Tons, and cubic yards 
per year Annually 

Annual reconciliation of paste and any fill 
material; visual inspections by professional 
engineer 

Material Properties Paste density and 
moisture content Weekly 

A QA/QC program would be implemented 
to measure and monitor in-situ paste density 
and moisture content; visual inspections by 
professional engineer 

Paste Facility 
Interior Material Properties Paste density and 

moisture content Weekly 

A QA/QC program would be implemented 
to measure and monitor in-situ paste density 
and moisture content; visual inspections by 
professional engineer 

 
The piezometer cables would be buried and lead to a common readout station at the toe of the paste 
embankment where continuous data reading equipment would be installed. 

Inclinometers would be used to monitor potential deformation of the paste embankment, which could be 
an indication of foundation or embankment failure. Inclinometers would be replaced as needed. 

Visual observation would be a critical component of the monitoring program. Mine personnel would be 
assigned inspection responsibilities to be conducted as part of their assigned duties. A quarterly inspection 
report would be submitted to the Agencies as part of the monitoring requirements. Items such as 
embankment seepage, cracks or slumps in the embankment, evidence of slope failure, erosion features 
along the embankment face, and changing trends in seepage quantities, piping, and wet spots, are 
representative of the kinds of observational features that could be indicative of potential problems with 
the paste facility and the kinds of features that would be noted and documented during a visual inspection. 

During construction and operation of the impoundment, 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. 

During the Operations Phase of the facility construction, geotechnical monitoring would continue at the 
locations and frequency established in the monitoring plan. Of particular interest for monitoring during 
operations would be pore pressures in the embankment and foundation as the embankment is constructed. 
In-situ paste consolidation within the interior of the facility would also be monitored to assist with closure 
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planning. The monitoring program would continue into the Closure Phase, although the frequency of 
monitoring would likely be reduced as steady-state conditions within the facility and embankment were 
approached. The following type of monitoring could be incorporated into a closure monitoring program: 

• Installation of piezometers within the facility interior to monitor phreatic surface build-up. 
• Installation of settlement plates and in-situ pressure transducers within the paste to monitor 

the consolidation and settlement of the tailings to help confirm the predicted consolidation 
behavior of the paste at closure. 

• Visual inspections. 
 
The monitoring plans for the Alternative V paste tailings facilities can generally be divided into four 
segments: 

• Final Design Phase 
• Preproduction Construction Phase 
• Operations Phase 
• Interim Facility Shutdown/Closure 

 
Following is a general outline of the scope of monitoring: 

Final Design Phase. The Agencies would require review and approval of final designs for the paste 
tailings facility, the paste plant, tailings pipelines, and associated tailings facilities before construction of 
Phase II could begin. In addition to design details, supporting data, and assumptions associated with the 
final designs, RCR would be required to submit detailed construction and operations monitoring plans for 
all paste-related facilities. These plans, once approved, would become a component of the approved Plan 
of Operations.  

The final design of the paste tailings facility would be reviewed by the Paste Tailings TAG (PTTAG), 
which would be comprised of agency experts in geotechnical, geochemical, and water quality issues 
related to the construction and operation of modern tailings facilities. 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. Areas of particular interest would include the soft clay areas of the paste tailings foundation, 
paste (physical) properties as it leaves the paste production facility, and how the paste properties change 
over time once placed in the paste tailings facility. The PTTAG would also review and make 
recommendations for construction monitoring, and operations monitoring and maintenance. Possible 
PTTAG members could include the Forest Service, DEQ, EPA, Corps, Idaho Department of Water 
Resources, Idaho Department of Lands, the Confederated Salish and Kootenai Tribes, and officials of 
Sanders County, Montana. 

Preproduction Construction Phase. The Construction Monitoring Plan would establish standard-of-care 
construction implementation, testing, and reporting guidelines. The plan would outline construction 
QA/QC protocols to ensure that any constructed facility was being constructed to the design and 
performance standards set forth in RCR’s approved Plan of Operations and the design documents. 

Standard inspection and QA/QC procedures would be outlined with specific requirements for monitoring, 
testing, and reporting. Specific construction items that would be monitored include the identification and 
removal of areas of glaciolacustrine clay, pore pressure monitoring of foundation clays if left in place, 
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construction of foundation shear keyways, and installation of foundation underdrains. A schedule for 
material testing would be a required, and a final as-built construction report would be submitted and 
approved by the Agencies prior to operations start-up. This report would include at a minimum a 
summary of work completed, descriptions of field changes to the design with all approvals clearly 
annotated, QC test summaries, appendices with documentation of changes, all test data, and as-built 
drawings. 

Operations Phase. Monitoring would continue throughout project life and would include ongoing 
monitoring, data collection, and review through the life of the project as well as routine inspections and 
reports of facility geometry, material specifications, embankment drainage, foundation pore pressure, and 
observational performance. Operational data collected would concentrate on the paste tailings facility and 
include routine measurements using standard geotechnical instruments (e.g., piezometers, inclinometers, 
and pore pressure transducers) installed in the paste tailings disposal facility, daily production data from 
the paste plant to monitor paste characteristics such as moisture content, and in-place paste parameters 
such as moisture content, saturation, consolidation, and density. This kind of data collection would enable 
ongoing modeling of saturation levels in the paste tailings facility, which is an important component of a 
stability assessment. Data would also be collected on the paste production facility to monitor and track 
paste parameters during production. These types of data collection and reporting requirements are 
consistent with the risk management plan recommendations contained in the Failure Modes Effects 
Analysis, summarized in Appendix P of the 2001 FEIS. 

Quarterly summaries and annual reports would be prepared to document construction completed, data 
collected, and inspections conducted. The annual report would be reviewed by the PTTAG for 
conformance with design and operational performance and stability and to provide a means for 
recommendations or modifications to facilities operation. 

Protocols would be established to alert operations managers of changed conditions that would impact the 
performance or stability of the paste tailings disposal facility, which could require immediate attention for 
resolution. RCR would be required to prepare a maintenance plan addressing items such as diversion 
ditches, repair of areas to minimize erosion or areas where the paste may require reinforcement, and 
control of surface water to minimize water from infiltrating into the paste. The tailings line would also 
require a monitoring and maintenance plan to ensure proper functioning. An emergency response plan for 
all paste-related facilities addressing emergency response protocols and contingency plans for system 
upsets would also be prepared and, once approved, would become a component of the approved Plan of 
Operations. 

Interim Facility Shutdown/Closure. A plan would be developed addressing temporary facility shutdown 
due to unforeseen circumstances. The intent of the plan would be to ensure all facilities were maintained 
in a manner that would not jeopardize or compromise the facilities’ near and long-term performance and 
stability. An interim facility shutdown monitoring program could also form the basis for the final closure 
monitoring program. Other than seasonally, where operations cease temporarily, RCR would file an 
annual statement with the KNF that includes: verification of intent to maintain the structures, equipment 
and other facilities; an expected reopening date; and an estimated time of shut-down and duration of 
extended operation. 

Reporting and Third-Party Review. During the final design process, and during Operations and Closure, 
RCR would fund an independent technical advisor to assist the Agencies in ongoing oversight and review 
of the paste facility impoundment and associated appurtenances. The duties of the third-party technical 
advisor would be similar to those of consultants retained by the KNF as part of the review of the final 
tailings design. The technical advisor would be selected by, directed by, and report to the Agencies 
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through an agreement with RCR. RCR would provide site access, logistical support, and all information 
required by the technical advisor to complete ongoing reviews of the paste facility. 

RCR would submit an annual paste facility construction and performance report to the Agencies. It would 
detail facility construction, monitoring, and performance. 

1.15.2 Pipeline Spill Monitoring, Maintenance, and Repair 
RCR prepared a Pipeline Monitoring, Maintenance, and Emergency Response Plan for the Evaluation 
Adit (RCR 2010). This plan would be resubmitted to the Agencies to include the information described 
below. The pipeline emergency response plan would address emergency response protocols and 
contingency plans for system upsets. 

Spill monitoring of the pipelines would consist of weekly scheduled inspections of the pipeline route. 
This would consist of inspection of aboveground steel/synthetic discharge pipeline for physical signs of 
corrosion and vandalism, air valves for signs of leaks, and the pipeline for visual signs of a pipeline leak 
as evidenced by the appearance of wet spots or springs along the buried portion of the pipeline alignment, 
and surface erosion and/or springs on sloped portions of the alignment. If visual indications of a pipeline 
leak were observed, mine personnel would partially excavate a small shallow portion of the trench to 
confirm whether a leak or spill is actually originating from the trench. 

If a leak or spill originating from the trench is confirmed, mine personnel would notify appropriate 
government agencies (Noxon Volunteer Fire Department, Sanders County Sheriff, Sanders County 
Emergency Management Coordinator, MDHES Water Quality Bureau, FWP, Forest Service, and 
National Response Center, as appropriate); the pump would be shut off; the pipeline would be allowed to 
drain; the trench would be opened up so the pipe can be thoroughly inspected; and the ground surface 
around the leak would be inspected to determine if pipeline contents are reaching a stream. Once the 
location of the leak is determined, that portion of the pipeline would be repaired and the trench would be 
backfilled using the same construction specifications used during pipeline construction. 

If it is determined that the spilled material may be reaching a stream, mine personnel would immediately 
construct sumps to collect the material. Material from the sumps would be pumped into tanks and 
transported for proper disposal or to the water treatment plant. If it is determined that material reached a 
stream, water quality samples would be taken in the stream downgradient from the spill location using 
approved sampling and analytical protocols. A material recovery plan would be developed for each 
individual stream. RCR would store on-site the materials and supplies required to conduct the appropriate 
level of first response such as silt fence, oil booms, contamination supplies, and excavation equipment. 

Due to the materials used for pipeline construction and the length of time the pipelines are anticipated 
to be in service, RCR does not expect the need to replace the pipelines due to age. However, it is possible 
that certain segments of the pipelines may need to be replaced due to some unforeseen material defect 
or failure. In that instance, flow through the pipeline would be shut down until the pipeline has been 
repaired.  

1.15.3 Water Treatment Plant Construction and Operation Monitoring Plans 
The intent of the Water Treatment Plant Construction and Operation Monitoring Plan is to establish 
QA/QC practices and operational standards for the water treatment plant and associated activities. The 
operating plan would include operating protocols, water quality treatment standards, and contingency 
plans for system upset or malfunction. These plans would be submitted to the Agencies for approval prior 
to plant construction. 
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1.15.4 Mine, Mill, and Associated Facilities Construction and Operation 
Monitoring Plans 
All mine and mill facilities would have construction and operation monitoring plans. These plans would 
outline standard of care construction practices for these facilities and would include information on 
testing, monitoring, and reporting. The site location of certain facilities may encroach on sensitive habitat 
and construction practices would be clearly defined with regard to building in these areas so as to 
minimize impacts. 

The intent of the operation monitoring plans is to establish protocols for the operation of all facilities to 
ensure standardized performance. The operating plans would address daily operations, contingency plans, 
system upsets, and performance criteria. The plans would be submitted to the Agencies for approval prior 
to construction and, once approved, would become a component of the approved Plan of Operations. 

1.15.5 Engineering Construction and Operational Quality Assurance Reports 
RCR would submit to the KNF and DEQ Engineering Construction and Operational Quality Assurance 
Reports for the paste tailings facility and paste plant, mill site, wastewater treatment plant, rail loadout, 
and pipelines. Interim construction reports would be submitted monthly during construction of the key 
buttresses of the paste tailings facility. A final construction report would be submitted prior to operation 
and would contain as-built drawings. During mine operation, monitoring would include routine 
inspections and biannual reports of facility geometry, material specification, tailings seepage, foundation 
pore pressure, and observational performance. As-built reports would be submitted for all other facilities 
prior to operation of the facilities. Operational monitoring of all other facilities would be appropriate for 
the facility involved. 

1.16 Underground Mining Boundary Monitoring 
To ensure RCR only mined ore within its valid existing rights and that the underground mine 
development adhered to required buffer zone boundaries, the KNF would require underground monitoring 
of boundaries of final buffer zones and RCR’s valid existing rights. RCR would fund and facilitate 
biannual surveys of the underground workings that would be completed by an independent qualified mine 
surveyor. The surveyor would be selected and directed by the Agencies through an agreement with RCR. 
The surveyor would have no financial interest in the project. The Agencies may also require more 
frequent surveys and/or as-built drawings if discrepancies arose. RCR would provide mine access, 
logistical support, and all information required by the surveyor to complete independent inspections and 
resulting documentation for the identified tasks. This would include all company-conducted mine surveys 
of the underground workings. After completing the monitoring survey, the independent surveyor would 
submit maps of the workings to the Agencies and would report any ground disturbances that were outside 
of RCR’s valid existing rights, entered into designated buffer zones, or deviated from Agency-approved 
mine design. 
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1.0 INTRODUCTION 

RC Resources, Inc.’s (RCR) Rock Creek Project (Project) is a proposed underground hard rock silver and 
copper mine and associated facilities within the Rock Creek and Miller Gulch drainages northeast of 
Noxon in Sanders County, Montana. A 2001 Final Environmental Impact Statement (FEIS) issued for the 
Project by Montana Department of Environmental Quality and USDA Forest Service (MDEQ and USFS 
2001) identified Alternative V as the preferred alternative; a 2003 Record of Decision (ROD) re-issued by 
Kootenai National Forest (KNF) confirmed selection of Alternative V (KNF 2003). Alternative V consists of 
an evaluation adit, tailings management facility, mill site, access road and utility corridors, and other 
ancillary facilities.  

Wetlands and streams within the Project were inventoried by WESTECH Environmental Services, Inc. 
(WESTECH) in 1991-92, 2004, and 2011 (WESTECH 2012b).   

On March 7, 2013, the U.S. Army Corps of Engineers (USACE) Montana Regulatory Office completed a 
jurisdictional determination of wetlands and streams based on the 2011 delineations, USACE field 
evaluations, and consultation with other USACE offices and the U.S. Environmental Protection Agency 
(Appendix A).  The USACE concluded that no jurisdictional wetlands will be impacted within the Project 
tailings management facility or mill site. The USACE also concluded that all Project related stream 
crossing activities are to be regulated pursuant to the Nationwide Permit program.  

The KNF (with USACE as a cooperating agency) is currently preparing a supplemental EIS (SEIS) for the 
Project. As part of the SEIS, new information and changed conditions are being evaluated.  The KNF and 
USACE identified changes to the regulatory program and the need to update the 2005 wetlands 
delineation as issues to be addressed in the SEIS.   

Wetland/stream delineations have been used to determine where wetlands and stream channels would 
be impacted by Alternative V activities. As currently designed, Alternative V would not disturb stream 
channels since stream crossings will be avoided by means such as overhead placement of utilities, 
installation of pipelines in directional drilled borings and use of existing bridges for road corridors.  

RCR commits to implementing the proposed voluntary Mitigation Plan contained in this report, which 
addresses mitigation of non-jurisdictional wetlands at the tailings management facility that will be 
impacted by Alternative V activities.  All of these non-jurisdictional wetlands occur on RCR property.  The 
Alternative V tailing facility footprint has been modified to avoid wetland impacts on public land.   

A Wetland Mitigation Plan was originally submitted by the applicant (Rock Creek Project) in September 
1995 as part of the mitigation under action Alternative IV with modifications (ASARCO, Inc. 1995).  The 
Plan was revised by the applicant in 1997 and 1998.  The regulatory agencies further revised the Plan in 
2001 to account for changes proposed under action Alternative V and to include six optional wetland 
mitigation areas proposed by the applicant in 1998.  The agencies also modified the proposed wetland 
revegetation mixture to include both native plant species (preferred) and non-natives (where other 
options are not feasible), as specified in the KNF Plan.  A 2005 revision was submitted by the applicant at 
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the request of USACE to reflect the new corporation established for the Project, to incorporate revised 
acreages from the 2004 wetland redelineation, to modify compensatory mitigation resulting from 
reduced wetland impacts, and to address conditions related to wetlands of the June 2003 ROD by the 
KNF (Conditions 61a, 61b, 71 and 72). 

This 2013 version addresses regulatory changes since 2005, results of the 2011 wetlands redelineation, 
the 2013 jurisdictional determination by USACE, and discussions with USACE and KNF.  This proposed 
voluntary Mitigation Plan, although not required under USACE 404 regulations, is generally organized to 
follow USEPA’s Model Mitigation Plan Checklist for compensatory mitigation plans (USEPA 2003).  
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2.0 MITIGATION GOALS AND OBJECTIVES 

Proposed activities may affect up to 3.5 acres of non-jurisdictional wetlands, all on private property 
owned by RCR within the tailings management facility area (Table 1).  The goal of this proposed 
voluntary Mitigation Plan is to provide "no net loss" of wetlands regardless of jurisdictional status.  This 
Mitigation Plan provides appropriate mitigation and compensation of the unavoidable loss and potential 
diminishment of wetland values associated with development of the Project.  RCR’s primary objective in 
developing the final design of the tailings management facility will be to attempt to avoid impacts to any 
wetlands if possible. If wetlands are in fact affected during build-out of the tailings management facility, 
RCR commits to create new wetlands at a ratio of 1.5 acres for every 1 acre of wetlands that are 
affected. RCR commits to create new wetlands concurrent with any project impacts to existing wetlands. 
About 18 acres have been identified as available and suitable for creating wetlands. If 3.5 acres of non-
jurisdictional wetlands are affected during build-out of the tailings management facility, RCR proposes 
to concurrently create at least 5.25 acres of wetlands to compensate for the loss of 3.5 acres of affected 
non-jurisdictional wetlands.   

Acreages in Table 1 reflect reductions in impacts since past applications due to the 2011 wetland re-
delineation and project revisions to minimize impacts by avoidance.  This reduction in impact results in a 
corresponding reduction in compensatory mitigation.  Whereas the 2001 application had 6.6 acres of 
wetland impact and 9.9 acres of mitigation, and the 2005 plan had 4.86 acres of wetland impact and 
7.29 acres of mitigation, the revised impact area of 3.5 acres results in 5.25 acres of mitigation at a ratio 
of 1.5:1.  

2.1 IMPACT SITES 

The potentially impacted wetlands are in the tailings management facility area (Figure 1).  Wetlands 
within the tailings management facility will be avoided if possible during development of the final design 
for the facility. Wetlands on adjacent USFS land have been avoided by modifying the tailing facility 
footprint.  Other potential wetland (jurisdictional and non-jurisdictional) impacts from Phase II have also 
been avoided by moving the road alignment at the junction with Highway 200, moving the road 
alignment at the Engle Creek bridge crossing and modifying the mill site footprint to avoid isolated 
wetlands.   

2.1.1 Aquatic Resource Types and Functions and Aquatic Resource Concerns in the Watershed 

Table 1 shows aquatic resources to be impacted by the Project. All wetlands to be impacted are in the 
tailings management facility area. These wetlands, a mix of forested, scrub-shrub, emergent, and open-
water types, are scattered along small ephemeral drainages and include some small, isolated, 
depressional wetlands. Most scored fairly low on functional assessments and all were rated either 
Category III or IV, the two lowest-ranked categories (WESTECH 2012a). Low functional assessment 
scores for these wetlands were generally due to some combination of small size, isolation, higher 
anthropogenic disturbance levels, low uniqueness, lack of fisheries, and moderate to low wildlife usage 
and habitat quality.  
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 Table 1.     
CLASSIFICATION AND DESCRIPTION OF IMPACTED WETLANDS - ROCK CREEK PROJECT, SANDERS COUNTY, MONTANA 

  

Wetland ID1 
Cowardin 

Classification2 

  
Functional Assessment4 

Impact 
Acreage5 Comments 

HGM Code3 
Rating Category 

TAILINGS MANAGEMENT FACILITY AREA 

TI-01 PEMAh DEMAh 39 III 0.009 Depression in drainage bottom created by Rock Creek Road; culvert under road; poorly defined 
flowline to receiving drainage 

TI-02 PEMCh DEMCh 39 III 0.057 Depression in drainage bottom created by Rock Creek Road; culvert under road, flowline to tributary 
TI-04/TI-09 

TI-03 PSSA DSSA 44 III 0.034 Low area in drainage near confluence with TI-04; updrainage no longer hydrophytic  

TI-04 PSSA/PFOA DSSA/DFOA 44 III 0.537 Drainage with intermittent wetland; weak flowline to Miller Gulch 

TI-05 PSSA DSSA 44 III 0.007 Small wetland in minor drainage; flowline connected to TI-04/TI-09 drainage 

TI-06 PSSAh DSSAh 39 III 0.051 Depression in drainage bottom created by Rock Creek Road; culvert under road 

TI-07A PEMA DEMA 29 IV 0.006 Small low area in swale near head of drainage; nexus not significant 

TI-07B PEMA DEMA 29 IV 0.016 Small low area in swale near head of drainage; nexus not significant 

TI-07C PEMA DEMA 29 IV 0.004 Small low area in swale near head of drainage; nexus not significant 

TI-07D PEMA DEMA 29 IV 0.004 Small low area in swale near head of drainage; nexus not significant 

TI-08 PSSAh DSSAh 39 III 0.043 Depression in drainage bottom created by Rock Creek Road; culvert under road 

TI-09 PSSA/PFOA/PEMA DSSA/DFOA/DEMA 44 III 0.258 Discontinuous along minor drainage bottom; weak flowline to Miller Gulch 

TI-11 PEMA/PSSA DEMA/DSSA 44 III 0.155 Minor drainage tributary to TI-04/TI-09 drainage 

TI-12 PEMA/PSSA DEMA/DSSA 44 III 0.041 Minor drainage tributary to TI-04/TI-09 drainage 

TI-13A PEMA DEMA 36 III 0.062 Narrow drainage bottom above pond (TI-13B) 

TI-13B POWCh/PEMCh DOWCh/DEMCh 36 III 0.051 Dammed pond in small drainage 

TI-13C PFOA/PSSA DFOA/DSSA 36 III 0.114 Flooded/saturated area in drainage below pond 

TI-13D PEMA DSSA 36 III 0.004 Drainage bottom below road down drainage from TI-13C 

TI-14 PEMAh DEMAh 39 III 0.007 Small depression in minor drainage created by Rock Creek Road; culvert in road; upstream from TI-11 
drainage 

TI-16 PEMA DEMA 31 IV 0.277 Small swale/drainage connected to Miller Gulch and Clark Fork River; marginally meets wetland criteria 

TI-19A PEMA DEMA 28 IV 0.003 Depressional microsite created by logging; not connected to Miller Gulch 

TI-19B PEMA DEMA 28 IV 0.026 Mostly barren swale bottom tributary to Miller Gulch 

TI-20 PFOB/PEMB/PSSB/ 
PEMA 

SFOB/SEMB/SSSB/ 
DEMA 61 III 1.496 Miller Gulch from seep to below pond – tributary to TNW but flowline weak below TI-24 

TI-21 PSSA/PEMA DSSA/DEMA 61 III 0.066 Swale tributary to Miller Gulch 

TI-22 PEMA DEMA 28 IV 0.002 Depression formed by logging road; nexus to Miller Gulch not significant 

TI-23 POWHh DOWHh 61 III 0.010 Constructed pond on Miller Gulch 

2014 Wetland Mitigation Plan 4 WESTECH Environmental Services, Inc. 
Rock Creek Project  Revised August, 2014 
   



   
 

 Table 1.     
CLASSIFICATION AND DESCRIPTION OF IMPACTED WETLANDS - ROCK CREEK PROJECT, SANDERS COUNTY, MONTANA 

  

Wetland ID1 
Cowardin 

Classification2 

  
Functional Assessment4 

Impact 
Acreage5 Comments 

HGM Code3 
Rating Category 

TI-25 PEMA/PFOA DEMA/DFOA 33 III 0.013 Narrow drainage below TI-04/TI-09 drainage; weakly connected to Miller Gulch 

TI-26 POWAh/PEMA DOWAh/DEMA 26 IV 0.019 Small pond with wetland fringe; no significant nexus to Miller Gulch or Clark Fork River 

TI-26A PEMA DEMA 26 IV 0.007 Narrow rill with depressional wetland below TI-26; no significant nexus to Miller Gulch or Clark Fork 
River 

TI-27 PEMA DEMA 35 III 0.119 Narrow drainage; indistinct flowline to Rock Creek along logging road 

TI-28 PFOC DFOC 35 III 0.001 Narrow drainage; indistinct flowline to Rock Creek along logging road 

TOTAL IMPACTED ACRES - TAILINGS - MANAGEMENT SITE 3.499   

1See Rock Creek Project 2011 Wetland Redelineation Report (WESTECH 2012b) for description of wetland ID's. 
2Cowardin classifications of wetlands (Cowardin et al. 1979). 

   
 

3Hydrogeomorphic (HGM) classification of wetlands (Brinson 1993).  

  
 

4See Rock Creek Project Functional Assessment Report (WESTECH 2012a).  Rating is percent of total possible score for all functions/values. 
          Category I: exceptionally high quality wetlands, generally rare to uncommon in the state or important from a regulatory standpoint; includes any AA 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 anthropogenically disturbed. 

5Acreage to be impacted by Alternative V activities. 
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Watershed objectives for the KNF, including the Rock Creek drainage, are generally described in the 
Draft Land Management Plan (USFS 2011). The Miller Gulch watershed is not specifically addressed. 
Functional assessments within the tailings management facility area indicate that most of the wetlands 
are too small and/or isolated to contribute substantially to watershed functions such as surface water 
management, flood attenuation, etc. (WESTECH 2012a), and are not known to support fisheries 
(Littlejohn 2012). The wetlands primarily provide moderate-quality wildlife habitat and recreation 
potential; wetlands in the main Miller Gulch drainage also provide some potential hydrologic benefits 
such as flood attenuation and sediment/nutrient/toxicant removal.  

2.2 MITIGATION SITES 

Mitigation by avoidance and minimization of impacts to WUS is discussed in Chapter 2 of the FEIS 
(MDEQ and USFS 2001)  As part of the current SEIS, facility siting alternatives have been  re-examined; 
and although major project facility locations in the agency preferred alternative have not changed, 
minor modifications to Alternative V have occurred to avoid wetland impacts. Of all of the proposed 
alternatives, the agency preferred alternative impacts the least amount of jurisdictional wetlands 
although impacts to some non-jurisdictional wetlands will be unavoidable under the preferred 
alternative.  Wetland creation is proposed to mitigate unavoidable wetland losses.  Wetland creation is 
proposed at one main site and, if necessary, at five (5) optional sites (Figure 2).  The proposed mitigation 
site is designated the Upper Rock Creek Mitigation Site and is located in the E ½ of Section 22, T 26 N, R 
32 W (Figure 2).  It consists of a broad, gently sloping bench between Rock Creek and FR 150 (Rock Creek 
Road), north of the proposed tailing management site and south of the proposed mill site.  The site is 
owned by the applicant.  Mitigation will create linear wetlands adjacent to Rock Creek. This site includes 
what was previously designated as the Upper Rock Creek Mitigation Site Extension in the 2005 
Mitigation Plan. 
 
The five optional mitigation sites are: 
 
1. Miller Gulch Tributary Wetland Mitigation Site:  Wetland hydrology at this site would rely on 

surface water provided by runoff into the tributary and a diversion on the northwest side of the 
tailings management facility. 

 
2. Lower Rock Creek Wetland Mitigation Site: This site is east of the proposed tailing management 

facility and north of Rock Creek in the vicinity of the previously proposed Borrow Area 3 (USFS 
ownership).  Borrow Area 3 was deleted as a result of design changes in the tailing management 
facility.  This site includes the previously designated Lower Rock Creek Wetland Mitigation Site 
Extension. 

 
3. Access Road Wetland Mitigation Site:  This site (previously designated Optional Mitigation Site 

2) lies along the lower portion of the proposed access road and contains soils with low 
percolation rates suitable for surface water retention with minimal surface manipulation. 
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4. Middle Rock Creek Wetland Mitigation Site:  Previously designated Optional Mitigation Site 1, 

this area is between the Upper and Lower Rock Creek sites on a terrace above Rock Creek. 
 
5. Clark Fork River Bench Wetland Mitigation Site:  Previously designated Optional Mitigation Site 

3, this site occurs east of the Clark Fork River and south of Rock Creek in an area of fine-textured 
soils previously disturbed by construction of the Noxon Rapids Dam. 

 
Because wetland demonstration cells constructed in the Upper Rock Creek Wetland Mitigation Site have 
documented the feasibility of creating wetlands in this area (see Sections 5.5 and 5.6) and the 
evaluation adit facilities have been removed from this area in Alternative V, the applicant proposes to 
conduct all mitigation in the Upper Rock Creek site.   
 
2.2.1 Aquatic Resource Types and Functions and Watershed Value-Added Benefits 

The mitigation project is intended to provide for “no net loss” of wetlands by creating wetlands to 
compensate for unavoidable impacts to existing wetlands within the Project area. The objective of the 
design of the Upper Rock Creek Mitigation Site is to create new wetlands that will provide additional 
long-term beneficial wildlife diversity/abundance functions to the adjacent (as well as 
upstream/downstream) Rock Creek riparian/wetland areas.  The design of a series of linear wetland 
areas excavated to varying depths will provide for saturation/ inundation by shallow groundwater, and 
will recreate wetland conditions characterizing the adjacent riparian/wetland areas.  This will allow for 
the successful establishment of wetland vegetation and wildlife diversity/abundance functions currently 
being provided by the existing riparian/wetland areas along Rock Creek. The functionality of the created 
wetlands to provide additional beneficial wildlife diversity/abundance values will not be fully established 
until successful wetland revegetation has occurred, including maturation of seeded species and the 
natural re-invasion of additional adjacent hydrophytic species.  It is anticipated, however, that this 
process will likely be relatively rapid, as demonstration cells constructed at the site in the fall of 1996 
and monitored in 2001 had substantial reestablishment of native hydrophytic species.  Subsequent 
observations through 2013 have indicated the continued self sustaining success of this re-establishment 
methodology.    
 
The proposed Upper Rock Creek Mitigation Site will rely on the demonstrated availability of shallow 
groundwater to successfully achieve and maintain long-term wildlife functions.  Once the wetland 
wildlife functions have been established through successful revegetation, the functional life of the 
wetlands is anticipated to extend well beyond the life of the mining project, and to be similar to the 
functional life of the adjacent riparian/wetland areas. 
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3.0 BASELINE INFORMATION 

 
3.1 IMPACT SITES 

In the following subsections, the primary impact site of the Miller Gulch tailings management facility is 
discussed first, followed by discussion of the Engle Creek potential impact site. 

3.1.1 Location 

Impacted non-jurisdictional wetlands are in the tailings management facility area (Figure 1). These 
wetlands are designated TI-01 through TI-28 in the 2011 wetland delineations (WESTECH 2012 b) and 
are located north of Rock Creek and Highway 200 in Section 28 and the S ½ of Section 21, T26 N, R32 W. 
 
3.1.2 Ownership 

Most of the tailings management facility site in the Miller Gulch area is owned by RCR; portions of the 
site in Section 21 and the NE ¼ of Section 28 are KNF-administered land.  
 
3.1.3 Assessment Methods 

Wetlands within the Project area were delineated in 2011 using protocols and guidance of the 1987 
USACE wetlands delineation manual (Environmental Laboratory 1987) and the USACE regional 
supplement for western mountains, valleys, and coast region (USACE 2010). Methods and results are 
fully described in WESTECH 2012b. The intersections of delineated wetlands and proposed disturbance 
areas within the Project boundaries were mapped in GIS to determine locations and acreages of 
wetlands that may be impacted (Figure 1).  Functional assessments (FAs) of Rock Creek Project area 
wetlands were conducted using the Montana Department of Transportation (MDT) Montana Wetland 
Assessment Method (Berglund and McEldowney 2008; WESTECH 2012a). 
 
3.1.4 Classification 

Cowardin (1979), hydrogeomorphic (HGM; Brinson 1993), and functional assessment categories of 
impacted wetlands are shown in Table 1 (Section 2.0), along with a general description of the wetlands.  
 
3.1.5 Aquatic Resources Quantification 

Impacted wetland acreages will total 3.5 acres (Table 1). Acreages were determined in GIS using the 
Alternative V footprints and the 2011 wetlands delineation results (WESTECH 2012b).  
 
3.1.6 Hydrology 

Surface and groundwater hydrology within the Project area are fully described in Hydrometrics, Inc. 
(1987). A detailed water balance model for the optional Miller Gulch Tributary Mitigation Site is 
provided in ASARCO, Inc. (1995), Appendix 3-2. 
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Miller Gulch is a small, ephemeral to intermittent drainage that flows northwest from its headwaters 
near the center of the proposed tailings management area. The entire Miller Gulch watershed 
encompasses 2.8 square miles (1792 acres). Seeps and a constructed pond occur along the upper 
portion of the drainage (WESTECH 2012b). Channels and flowlines are indistinct or discontinuous along 
much of the upper drainage and lack stream bed-and-bank morphology. Surface flow disappears outside 
the western boundary of the project area. The lower portion of Miller Gulch beyond project boundaries 
includes a large wetland complex and ultimately flows into the Clark Fork, but an approximately ¼-mile 
gap between lower and upper Miller Gulch has no evident surface connection.  No other surface 
flowpath to the Clark Fork was observed.  

Wetlands in upper Miller Gulch that will be impacted by the tailings management facility include the 
main drainage within project boundaries, consisting of a wider, flatter upper segment (TI-20) and a 
narrower, steeper lower segment that is mostly or all beyond the impact area boundary; wetlands in 
small tributary swales (TI-19B and RC-TI-21); a constructed pond in the drainage bottom (TI-23); and 
several small depressional wetlands not contiguous with the main drainage (TI-19A and TI-22). 

A tributary to Miller Gulch near and roughly parallel to Rock Creek Road flows generally westward 
through the southern portion of the proposed tailings management facility area. Wetlands are scattered 
along this tributary and on small, south-flowing tributaries of this tributary. Some small wetlands occur 
where the south-flowing tributaries are dammed by Rock Creek Road. Like Miller Gulch, this southern 
tributary exhibits an apparent gap in surface connection between the upper segment and a lower 
segment that flows into Miller Gulch near Highway 200.  

Wetlands along this southern tributary that will be impacted by the tailings management facility include 
those along or near the main tributary south of Rock Creek Road (TI-03, 04, 05, 09, 11, 12, and 25); TI-13 
on a small secondary tributary north of Rock Creek Road; small depressional wetlands on the north side 
of Rock Creek Road (TI-01, 02, 06, 07, 08, and 14); and TI-16 along another secondary tributary farther 
north near the current RCR support buildings. 

3.1.7 Vegetation 

Vegetation mapping for the Project is in Scow et al. (1987, Map 1). The Miller Gulch tailings 
management facility area is predominantly western hemlock (Tsuga heterophylla) and western red 
cedar (Thuja plicata) forest, with some Douglas-fir (Pseudotsuga menziesii) forest on southwest-facing 
slopes along the northeastern edge of the area and on small ridgetops within the area. Baseline 
vegetation mapping using Pfister et al.’s (1977) forest habitat types classified the area as mostly western 
hemlock/queencup beadlily (Clintonia uniflora) forest, with some patches of western red 
cedar/queencup beadlily forest and Douglas-fir/mallow ninebark (Physocarpus malvaceus) forest. 
Portions of the tailings management facility area in Section 28 were selectively logged in the 1990s; the 
logged forest remains compositionally similar but with less tree cover and greater shrub/sapling and 
herbaceous cover than pre-logging.  
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Wetlands in the impact area are dominated by herbaceous vegetation, with trace to 35 percent tree 
cover, 0-4 percent shrub cover, and 79-102 percent herbaceous cover in wetland plots (WESTECH 
2012b). The main drainage (RC-TI-20 and 24) has moderate to dense forest cover, primarily western red 
cedar and Engelmann spruce (Picea engelmannii) ; the other sites are more open, with tree cover limited 
to a few black cottonwood (Populus trichocarpa) or conifers around wetland margins. Shrub layers, 
where present, consist of minimal cover of Sitka alder (Alnus sinuata), common snowberry 
(Symphoricarpos albus), Pacific blackberry (Rubus ursinus), and thinleaf huckleberry (Vaccinium 
membranaceum). Herbaceous strata are dominated by graminoids such as panicled bulrush (Scirpus 
microcarpus), redtop (Agrostis stolonifera), and several sedges (Carex species); few forbs are present.  

Most wetlands along the main tributary south of Rock Creek Road (TI-03, 04, 05, 09, 11, 12, and 25) are 
shrubby or forested but also have a substantial herbaceous layer. Because of logging in recent decades, 
this area has a patchy canopy of western red cedar, western hemlock, lodgepole pine (Pinus contorta), 
Douglas-fir, and black cottonwood. Typical dominant shrubs are red osier dogwood (Cornus stolonifera), 
Sitka alder, buckthorn (Rhamnus alnifolia), and common snowberry. The herbaceous layer is typically 
dominated by wetland grasses (e.g. redtop, tall mannagrass (Glyceria elata), reed canarygrass (Phalaris 
arundinacea), horsetail (Equisetum species), sedges, rushes (Juncus species), panicled bulrush, and a few 
wetland forbs such as glandular willow-herb (Epilobium glandulosum) and common forget-me-not 
(Myostis scorpioides).   

The small depressional wetlands on the north side of Rock Creek Road (TI-01, 02, 06, 07, 08, and 14) and 
the small drainage north of the road (TI-16) are predominantly herbaceous; some have patchy shrub 
cover and a few have minor western hemlock or black cottonwood cover. Douglas’ spiraea (Spiraea 
douglasii), red osier dogwood, common snowberry, and/or black hawthorn (Crataegus douglasii) are the 
shrub species at these sites. Hydrophytic vegetation at these wetlands is similar to that of the wetlands 
south of Rock Creek Road, but has slightly lower species diversity.  

3.1.8 Soils 

Baseline soils mapping of the Project area (Noel 1986) indicates that soils in the Miller Gulch tailings 
management facility area are predominantly silt loams to silty clay loams on 0-8 percent slopes (Map 
Unit L), with some areas of very gravelly loam on 25-50 percent slopes (Map Unit TC). Steep (over 50 
percent) slopes along the northeastern edge of the area and on small ridges within the area support a 
complex of very gravelly loams and rock outcrops (Map Unit TD RO). Soil samples SS-26 through 29 are 
within the tailings management facility area; soil profiles and laboratory analytical results for these 
samples are in Noel (1986), Tables 2 and 3. Wetland soils within the tailings management facility area 
are predominantly silt loams, silty clay loams, and clay loams displaying hydric indicators such as redox 
features and depleted horizons; histosols were observed in the upper portion of the main Miller Gulch 
drainage (WESTECH 2012b). 
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3.1.9 Wildlife 

Wildlife usage within the Project area is detailed in environmental baseline reports (ASARCO, Inc. 1987-
1997, Vol. 2), Rock Creek Project FEIS (MDEQ and USFS 2001 – Vol. 1, Chapter 3), and U.S. Fish and 
Wildlife Service’s Biological Opinion for the Project (USFWS 2006). Discussion of wildlife and fisheries 
specific to wetlands within the Project area is in WESTECH 2012a. 
 
Two federally listed threatened species, grizzly bear (Ursus arctos horribilis) and lynx (Lynx canadensis), 
and one candidate for federal listing, wolverine (Gulo gulo luscus), are known to occur in the Cabinet 
Mountains. Evidence of grizzlies and wolverines has been documented within the Project area (MDEQ 
and USFS 2001; USFWS 2006). No specific evidence of any of the three species has been documented in 
any of the delineated wetlands within the Project area, although the wetland areas are considered 
subject to suspected incidental use by these species (WESTECH 2012a). Other federally listed threatened 
and endangered (T&E) species discussed in the 2001 FEIS have been de-listed in subsequent years. 
 
No fisheries have been documented in the ephemeral drainages of Miller Gulch within the Project area 
(Littlejohn 2012). Other Montana Natural Heritage Program (MTNHP) species of concern that are 
potentially present within the Project area are discussed in WESTECH 2012a. Mainstem Rock Creek is 
designated critical habitat for bull trout (Salvelinus confluentus), a federally listed threatened species 
(USFWS 2006; Federal Register 75FR63898). 
 
3.1.10 Land Use 

The Rock Creek and Miller Gulch watersheds are predominantly forested land of the KNF and are 
managed for multiple uses including forest resources, wildlife habitat, and recreation (USFS 2011). 
Private lands within the watersheds include timber holdings and small residential and commercial 
developments. Development is minimal, and is concentrated near Highway 200. 
 
Logging and recreation have been the primary land uses in much of the Rock Creek drainage, including 
the impact areas (MDEQ and USFS 2001, USFWS 2006). Recreational uses include fishing, hunting, 
trapping, hiking, camping, etc. Public recreational use is limited in much of the Miller Gulch area by 
private land ownership. 
 
3.1.11 Watershed Context 

MDEQ has listed the entire length of Rock Creek as impaired due to alteration in streamside or littoral 
vegetative cover (a non-pollutant type of impairment) (MDEQ 2010, Table 1-1). No other impairment is 
listed for the Rock Creek drainage. Miller Gulch is an ephemeral drainage and was not discussed in 
MDEQ’s stream impairment assessment. 
 
Land use within the 33-square mile (21,120 acres) Rock Creek watershed and the 2.8-square mile (1792 
acres) entire Miller Gulch watershed is discussed above. Because development is minimal, the 
watersheds have a high degree of landscape connectivity, with fragmentation primarily due to Highway 
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200, Government Mountain Road, a powerline corridor, and residential development near the lower 
ends of the watersheds close to the Clark Fork River; Forest Road 150 along much of the length of Rock 
Creek; and other forest and logging roads. Road density in the watershed is low (1.2 mi/mi2) (Littlejohn 
2012). 
 
Natural buffers for wetlands and waters in the Rock Creek drainage include streamside riparian zones 
and adjacent uplands. Riparian strips ranging from a few feet to several tens of feet wide are present 
along much of Rock Creek and its tributaries. Adjacent uplands are typically heavily vegetated, mostly 
with forest cover. Natural buffers in the Miller Gulch watershed are primarily the adjacent, mostly 
forested uplands; riparian fringes are generally minimal or lacking on the ephemeral drainages of Miller 
Gulch within the Project area.  
 
Delineated wetlands within Project boundaries in the Miller Gulch watershed total 5.3 acres, which is 
0.3 percent of total watershed acreage. Impacted acres in the Miller Gulch watershed total 3.5 acres, 
which is 0.2 percent of total watershed acreage.  
 
Within the Rock Creek Project area, 36.6 acres of wetlands have been delineated in the Rock Creek 
drainage. This represents 0.2 percent of the total acreage of the entire Rock Creek watershed.  
 
3.2 MITIGATION SITE 
 
In previous versions of this Plan, two (or more) mitigation sites were proposed.  Most recently, RCR had 
proposed mitigation at two sites:  Upper Rock Creek and Miller Gulch Tributary.  With measures 
implemented to avoid or minimize impacts to wetlands and reductions in wetland acreage impacted, 
sufficient compensatory mitigation acreage can be created at just the Upper Rock Creek Mitigation Site. 
 
3.2.1 Location 

The Upper Rock Creek Mitigation Site is between Rock Creek and the proposed road/utility corridor, in 
the E ½ of the E ½ of Section 22, T26 N, R32 W (Figure 2). 
 
3.2.2 Ownership 

The Upper Rock Creek Mitigation Site is on land owned by RCR.  
 
3.2.3 Assessment Methods 

Wetlands within the Project area were delineated in 2011 using protocols and guidance of the 1987 
USACE wetlands delineation manual (Environmental Laboratory 1987) and the USACE regional 
supplement for western mountains, valleys, and coast region (USACE 2010). Methods and results are 
fully described in WESTECH 2012b. The intersections of delineated wetlands and proposed disturbance 
areas within the Project boundaries were mapped in GIS to determine locations and acreages of 
wetlands that may be impacted (Figure 1).  Functional assessments (FAs) of Project area wetlands were 
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conducted using the MDT Montana Wetland Assessment Method (Berglund and McEldowney 2008; 
WESTECH 2012a).  
 
3.2.4 Classification 

The proposed mitigation at the Upper Rock Creek Mitigation Site would create linear wetlands on a 
broad, gently sloping bench on the east side of Rock Creek. Existing nearby wetlands along Rock Creek 
are classified R3UB/PFOC (upper perennial stream reaches with mud bottoms and associated palustrine, 
seasonally flooded forested wetlands) (WESTECH 2012a). Rock Creek’s stream channel in this vicinity is 
classed as a Rosgen Type C (MDEQ 2010, Figure A-5).  
 
3.2.5 Aquatic Resources Quantification 

Impacted non-jurisdictional wetland acreages totaled 3.5 acres (Table 1). Acreages were determined in 
GIS using the Alternative V footprints and the 2011 wetlands delineation results (WESTECH 2012b).  
 
The applicant proposes to concurrently create at least 5.25 acres of wetlands (1.5:1 ratio) to 
compensate for the loss of 3.5 acres of affected non-jurisdictional wetlands.  Sufficient additional 
acreage suitable for creating wetlands is available, if needed.  

3.2.6 Hydrology 

Surface and groundwater hydrology within the Project area are fully described in Hydrometrics, Inc. 
(1987). In general, there are two broad classes of wetlands based on hydrology: 1) wetlands which 
derive water from perennially shallow or seasonally shallow water tables and 2) wetlands which derive 
water from surface water run-on and/or precipitation.  The Upper Rock Creek Mitigation Site is intended 
to support groundwater supplied wetlands. The site is on a gently sloping bench above Rock Creek and 
does not currently support wetlands. Groundwater level observations in a test well and demonstration 
excavations that were monitored at 2 and 5 years post-construction demonstrated that sufficient 
groundwater is available for establishment of wetland hydrology, as detailed in Section 5.5. These tests 
found that groundwater is generally six feet or less below ground level at the site and that wetland 
hydrology was established and maintained in the test excavations more than 5 years post-construction.  
 
3.2.7 Vegetation 

Vegetation mapping for the Project is included in Scow et al. (1987, Map 1). Vegetation in the Upper 
Rock Creek Mitigation Site is predominantly western hemlock and western red cedar forest, with 
wetland and riparian vegetation along the Rock Creek floodplain. Baseline vegetation mapping using 
Pfister et al.’s (1977) forest habitat types classified the mitigation site area as mostly western 
hemlock/queencup beadlily forest, with some western red cedar/devil’s club (Oplopanax horridum) and 
western red cedar/oak fern forest in narrow strips near the center of the floodplain, and two relatively 
small areas of western hemlock/wild ginger (Asarum caudatum) on the west side of Rock Creek (Scow et 
al. 1987). Western hemlock/ queencup beadlily forest tends to occur on the driest sites capable of 
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supporting western hemlock (Cooper et al. 1991); western red cedar/devil’s club and western red 
cedar/oak fern forests tend to occur on moist sites. During baseline vegetation mapping, two vegetation 
transects were sampled on the east side of Rock Creek in the northeast and southeast portions of the 
mitigation site (Scow et al. 1987). Both transects were on higher ground about 500-700 feet east of Rock 
Creek and were in dense western hemlock/queencup beadlily forest. Transect 32 in the northeast part 
of the mitigation site had a tree layer (116 percent cover) dominated by western hemlock and western 
red cedar; a minimal (less than 1 percent cover) shrub layer predominantly of dwarf bilberry (Vaccinium 
myrtillus); and an herbaceous layer (4 percent cover) dominated by beargrass (Xerophyllum tenax). 
Transect 31 in the southeast part of the mitigation site had a tree layer (111 percent cover) dominated 
by western hemlock and western red cedar; a minimal (2 percent cover) shrub layer dominated by 
western twinflower (Linnaea borealis) and dwarf bilberry; and a minimal (2 percent cover) herbaceous 
layer dominated by western goldthread. In the 2011 wetland delineation, the floodplain on the 
mitigation site was described as a mosaic of wetlands and non-wetland riparian areas with numerous 
rocky overflow channels in the riparian forest (WESTECH 2012b). Higher ground between channels is 
western red cedar forest with an understory dominated by queencup beadlily, devil’s club, or ladyfern 
(Athryium filix-femina). Channels and fringe wetlands are dominated by shrub and herbaceous species 
including Sitka alder, Rocky Mountain maple, ladyfern, and thimbleberry (Rubus parviflorus). 
 
Western red cedar/wild ginger forest is a MTNHP-listed ecological community of concern (MTNHP 
2002). Within the Upper Rock Creek Mitigation Site this community is limited to two relatively small 
areas on the west side of Rock Creek. These areas would be unaffected by the proposed mitigation, 
which would occur on a bench east of Rock Creek.  
 
Noxious weeds, particularly spotted knapweed (Centaurea maculosa), are abundant in the general 
vicinity of the mitigation site, but are predominantly species that do not tolerate saturated conditions 
and should not pose a significant threat to constructed wetlands. The 1987 baseline survey and the 2011 
wetland delineations generally found minimal non-native plant cover in and near wetlands.  
 
3.2.8 Soils 

Baseline soils mapping of the Project area (Noel 1986) indicates that soils on the Upper Rock Creek 
Mitigation Site are predominantly sandy loams on 0-8 percent slopes (Map Unit C) on the eastern half of 
the Rock Creek floodplain where most of the mitigation work will occur. The center of the floodplain is 
occupied by very gravelly, loamy sands on 0-15 percent slopes (Map Unit CB) and gravelly silty loams on 
0-8 percent slopes (Map Unit B). The western portion of the mitigation site and floodplain is occupied by 
very gravelly loam on 25-50 percent slopes (Map Unit TC), with some rock outcrops on steep slopes in 
the northwest portion of the mitigation site west of the Rock Creek floodplain.  Soil samples SS-19 
through 21 were taken within the mitigation area; soil profiles and laboratory analytical results for these 
samples are in Noel (1986, Tables 2 and 3).  
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3.2.9 Wildlife 

Wildlife usage within the Project area is detailed in environmental baseline reports (ASARCO, Inc. 1987-
1997, Vol. 2), Rock Creek Project FEIS (MDEQ and USFS 2001 – Vol. 1, Chapter 3), and USFWS’s Biological 
Opinion for the Rock Creek Project (USFWS 2006). Discussion of wildlife and fisheries specific to 
wetlands within the Project area is in WESTECH 2012a. 
 
Two federally listed threatened species, grizzly bear and lynx, and one candidate for federal listing, 
wolverine, are known to occur in the Cabinet Mountains, and evidence of grizzlies and wolverines has 
been documented within the Project area (MDEQ and USFS 2001; USFWS 2006). No specific evidence of 
any of the three species has been documented in any of the delineated wetlands within the Project 
area, although the wetland areas are considered subject to suspected incidental use by these species 
(WESTECH 2012a). Other federally listed T&E species discussed in the 2001 FEIS have been de-listed in 
subsequent years. 
 
Mainstem Rock Creek, including the portion that flows through the Upper Rock Creek Mitigation Site, is 
designated critical habitat for bull trout, a federally listed threatened species (USFWS 2006; Federal 
Register 75FR63898).  Westslope cutthroat trout, a MTNHP S2 species of concern, has also been 
documented in Rock Creek (MDEQ and USFS 2001; USFWS 2006; Littlejohn 2012).  Other MTNHP species 
of concern that could potentially be present within the Project area are discussed in WESTECH 2012a.  
 
3.2.10 Land Use 

The Rock Creek watershed is predominantly forested land of the KNF and is managed for multiple uses 
including forest resources, wildlife habitat, and recreation (USFS 2011). Private lands within the 
watershed include timber holdings and small residential and commercial developments.  Development 
is minimal and is concentrated near Highway 200. 
 
Logging and recreation have been the primary land uses in much of the Rock Creek drainage, including 
the mitigation sites (MDEQ and USFS 2001, USFWS 2006). Recreational uses include fishing, hunting, 
trapping, hiking, camping, etc.  
 
3.2.11 Watershed Context 

MDEQ has listed the entire length of Rock Creek as impaired due to alteration in streamside or littoral 
vegetative cover (a non-pollutant type of impairment) (MDEQ 2010, Table 1-1). No other impairment is 
listed for the Rock Creek drainage.  
 
Land use within the 33-square mile (21,120 acres) Rock Creek watershed is discussed above. Because 
development is minimal, the watershed has a high degree of landscape connectivity, with fragmentation 
primarily due to Highway 200, Government Mountain Road, a powerline corridor, and residential 
development near the lower portion of the watershed close to the Clark Fork River; Forest Road 150 
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along much of the length of Rock Creek; and other forest and logging roads. Road density in the 
watershed is low (1.2 mi/mi2) (Littlejohn 2012). 
 
Natural buffers for wetlands and waters in the Rock Creek drainage include streamside riparian zones 
and adjacent uplands. Riparian strips ranging from a few feet to several tens of feet wide are present 
along much of Rock Creek and its tributaries. Adjacent uplands are typically heavily vegetated, mostly 
with forest cover.  
 
Within the Project area, 36.6 acres of wetlands have been delineated in the Rock Creek drainage. This 
represents 0.2 percent of the total acreage of the entire Rock Creek watershed. The Upper Rock Creek 
site has 6.15 acres available for mitigation, which is 0.03 percent of total watershed acreage. 
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4.0 MITIGATION SITE SELECTION AND JUSTIFICATION 

Criteria used in developing compensatory wetland mitigation included: 
 

• Avoiding disturbance to existing wetlands; 
 

• Proximity to impacted wetlands, yet sufficiently removed from operations to minimize project-
related disturbance; 

 
• Hydrologic, edaphic, and topographic capability to support and maintain wetlands; 

 
• Suitability for establishing similar functions as impacted wetlands; 

 
• Areas where surface ownership favors long-term management of wetlands; 

 
• Mitigation plans that do not rely on periodic maintenance;  

 
• Minimal potential impacts of constructed wetlands to sensitive plant or animal species and to 

adjacent or downstream lands; 
 

• Cumulative acreage of sites to achieve a minimum acreage replacement ratio of 1:1; and 
 

• Relative cost of mitigation measures. 
 
 
4.1 SITE-SPECIFIC OBJECTIVES 

 
The applicant proposes to concurrently create at least 5.25 acres of wetlands (1.5:1 ratio) to 
compensate for the loss of 3.5 acres of affected non-jurisdictional wetlands.  Sufficient additional 
acreage suitable for creating wetlands is available to compensate for potential impacts to jurisdictional 
wetlands at Engle Creek and other road/utility corridor stream crossings, if needed.  

This acreage reflects a 1.5:1 mitigation ratio and would all be in the form of created wetlands. Figure 2 
depicts five optional sites for additional wetland creation should proposed sites prove unfeasible or 
should projected wetland creation acreage fail to meet proposed goals, or should additional mitigation 
acreage be needed for unanticipated impacts to jurisdictional wetlands at road/utility corridor stream 
crossings.  Acres of potential wetland creation are listed by site in Table 2. 
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TABLE 2 
ACRES OF POTENTIAL WETLAND CREATION BY SITE, 

ROCK CREEK PROJECT, SANDERS COUNTY, MONTANA 
 

SITE NAME AREA (Acres) 
Proposed Wetland Mitigation Site  
Upper Rock Creek 5.25 acres to be built 
 
Optional Wetland Mitigation Sites 

 

Miller Gulch Tributary 2.15 
Lower Rock Creek 1.73 
Access Road 3.0+ 
Middle Rock Creek 0.87 
Clark Fork River Bench 5.0+ 
SUBTOTAL 12.75+ 
TOTAL AVAILABLE 18+ 

 
 
As final design is completed for the Project, some mine-related components such as borrow areas for 
reclamation material, diversion ditches, or other storm water control structures may be found suitable 
for wetland mitigation.  If proposed mitigation is not successful, these additional alternative sites would 
be evaluated in consultation with involved agencies for suitability for wetland creation. 
 
4.2 WATERSHED/REGIONAL OBJECTIVES    

The objective of the design of the Upper Rock Creek Mitigation Site is to create new wetlands that will 
provide additional long-term beneficial wildlife diversity/abundance functions to the adjacent (as well as 
upstream/downstream) Rock Creek riparian/wetland areas.  The design of a series of linear wetland 
areas excavated to varying depths will provide for saturation/ inundation by shallow groundwater, and 
will recreate wetland conditions characterizing the adjacent riparian/wetland areas.  This will allow for 
the successful establishment of wetland vegetation and wildlife diversity/abundance functions currently 
being provided by the existing riparian/wetland areas along Rock Creek.  
 
The proposed Upper Rock Creek Mitigation Site will rely on the demonstrated availability of shallow 
groundwater to successfully achieve and maintain long-term wildlife functions.  Once the wetland 
wildlife functions have been established through successful revegetation, the functional life of the 
wetlands is anticipated to extend well beyond the life of the mining project, and to be similar to the 
functional life of the adjacent riparian/wetland areas. 
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4.3 CONTRIBUTION TO AQUATIC RESOURCE FUNCTIONS 

The primary objective associated with wetland mitigation at the Upper Rock Creek site is to create 
wetland areas with long-term functions comparable to or greater than existing riparian/wetland areas 
located on lower terraces along Rock Creek or in abandoned or high-flow stream channels.  These 
existing wetlands are dependent on seasonally high water tables or from periodic overflow of Rock 
Creek, and are classified as palustrine, forested wetlands. 
 
The primary function associated with riparian and/or wetland areas located on lower terraces along 
Rock Creek is wildlife diversity and abundance.  With respect to wildlife, important wetland factors in 
the Rock Creek drainage are size and distribution; wetlands are common, are distributed throughout the 
study area, and are present in mostlarger blocks of wildlife habitat and/or habitat complexes, but 
individual wetlands are small.  Thus occurrence and availability do not limit wildlife use of wetlands, but 
wetland size may be a limiting factor for some species or species groups. 
 
The existing riparian/wetland areas along the lower terraces of Rock Creek are the result of periodic 
overflow and the migration of the channel of Rock Creek, as well as overflow channels, in response to 
peak flow events.  This has created a diversity of wildlife habitat in these areas adjacent to the main 
channel of Rock Creek, including cover and browse for larger species of wildlife, such as white-tailed 
deer (Odocoileus virginianus), elk (Cervus elaphus), moose (Alces alces) and bear; habitat for lynx, fisher 
(Martes pennanti) and other furbearers; and resting and foraging areas for several species of birds, 
including limited seasonal waterfowl and shorebird habitat.  In addition, muskrat (Ondatra zibethicus), 
beaver (Castor canadensis) and river otter (Lutra canadensis) likely use these areas.  These areas also 
provide habitat for herptiles and aquatic macroinvertebrates.  One Federally listed endangered or 
threatened species, the grizzly bear, may also use these riparian/wetland areas as a microsite habitat 
source of succulent forage. 
 
4.4 FUTURE ADJACENT LAND USES AND COMPATIBILITY   

Most of the lands surrounding the mitigation site are either national forest land or owned by the 
applicant.  Foreseeable future land uses should be compatible with the proposed mitigation. RCR 
intends to provide a conservation easement that would permanently protect the wetlands mitigation 
site. 
 
4.5 SITE PRACTICABILITY  

Monitoring of demonstration cells at the Upper Rock Creek Mitigation Site indicates the feasibility and 
practicability of the proposed mitigation.  
 
4.6 IN-KIND AND ON-SITE MITIGATION  

The proposed mitigation at the Rock Creek Project will be on-site (within Project boundaries) and in-
kind, by creating similar or more environmentally beneficial wetlands to those impacted. Created 
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wetlands at the Upper Rock Creek Mitigation Site are likely to provide better wildlife habitat than the 
impacted non-jurisdictional wetlands at the tailings management facility site, by augmenting existing 
extensive wetlands and riparian areas in the Rock Creek floodplain.  
 
4.7 PROTECTIVE MEASURES 

When RCR determines that final success criteria for mitigation have been met, a wetland conservation 
easement will be established for the wetland mitigation site.    
 
The eastern-most portions of the Upper Rock Creek Mitigation Site would be located near the main 
access road and utility corridor for the Project.  This road would be used by the general public, as well as 
by project-related vehicles during the exploration and operational phase of the mine project.  Use by 
project-related vehicles, however, will be significantly reduced by the incorporation of employee busing 
in Alternative V.  Mine employees will be bused from an employee parking lot to be provided near the 
water treatment plant at the lower end of the Rock Creek drainage.  The use of busing will significantly 
reduce the potential for vehicle-related disturbance to the newly created wetlands and their beneficial 
wildlife functions. 
 
4.8 SELF-SUSTAINING/MAINTAINING SYSTEM  

At the Upper Rock Creek Mitigation Site, groundwater level observations in a test well and 
demonstration excavations that were monitored at two and five years post-construction demonstrated 
that sufficient groundwater is available for establishment of wetland hydrology, as detailed in Section 
5.5. These tests found that wetland hydrology was established and maintained in the test excavations 5 
years post-construction.  
 
4.9 BIOLOGICAL OPINION 

On October 13, 2006, USFWS issued a non-jeopardy biological opinion for the Project.  The non-jeopardy 
opinion concludes that the project incorporates a conservative approach to ensure adequate measures 
to conserve grizzly bears and bull trout and that the mitigation plan for the Project will be protective of 
threatened bull trout and should produce a positive net effect for the Cabinet-Yaak ecosystem grizzly 
bear population. The Biological Opinion is available at:  
http://www.fws.gov/mountain-prairie/species/mammals/grizzly/cabinet.htm.  
 
4.10 CULTURAL RESOURCES CLEARANCE 
 
The Montana State Historic Preservation Office found that all eight of the cultural resource sites 
documented during surveys of the Project area were ineligible for nomination to the National Register 
of Historic Places (MDEQ and USFS 2001, p. 3-138). The cultural sites were all related to mining, logging, 
and homesteading activities.  
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5.0 MITIGATION WORK PLAN 

 
5.1 MAPS 

The Upper Rock Creek Mitigation Site and five optional mitigation sites are shown on Figure 2. DGPS 
coordinates for the approximate center of the Upper Rock Creek Mitigation Site are: 597080 E, 5316850 
N (NAD 1983, Zone 11, m).    
 
5.2 TIMING 

Construction of wetlands mitigation will begin concurrently with impacts to existing wetlands.  This 
could occur as early as during initial stages of tailing facility constriction or may occur during later years 
of the mine if at all.  Final design of the tailing facility will allow a detailed schedule to be estimated.   
 
5.3 GRADING PLAN AND CONSTRUCTION METHODS 

Proposed wetland channels for the Upper Rock Creek Mitigation Site shown on Figure 3 are conceptual.  
Actual locations will be determined in the field utilizing existing historical non-wetland channels and 
topographically lower areas.  RCR commits to submitting a final construction design to the KNF for 
mutual agreement prior to the commencement of construction.  The final design will include contour 
details, details as to pre-construction monitoring, depth of excavations, side slope steepness, and 
erosion control Best Management Practices (BMPs) for construction.  RCR commits to having a wetlands 
specialist on site during construction to coordinate final construction design with the KNF and the 
construction contractor.  
 
Prior to excavation and following tree and shrub removal, topsoil will be salvaged from all areas to be 
disturbed and stockpiled in non-wetland areas adjacent to the site.  Material will be excavated in a linear 
configuration using scrapers, dozers, trucks and/or backhoes depending on availability and site 
conditions.  Excavation depth will depend on groundwater levels encountered during construction, but 
is anticipated to be about 6 to 8 feet based on observed pre-construction groundwater levels. 
 
Disturbance of existing vegetation will be avoided where possible or otherwise minimized.  The limits of 
construction disturbance will be shown on a final grading plan that will be submitted to the KNF for 
mutual agreement prior to commencement of construction. Excavated material will be used for fill on 
the access road, tailing management facility or other project components.   
 
The mitigation sites will be constructed with a slight (less than 1 percent) slope toward the south. 
Constructed channels will not be connected to Rock Creek to minimize potential scour from high flows.  
  
Width of the bottom of the linear sites will vary from 10 to 25 feet.  Uniform width will be avoided to 
create a more natural configuration.  Small depressions will be constructed along the longitudinal profile 
of each linear site to increase water retention late in the season when groundwater levels may decline.  
Bench design is also conceptual and benches will be constructed on one or both sides of the bottom 
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(Figure 4) to create zones with variable periods of saturation or inundation.  Final bench design will be 
submitted to the KNF for mutual agreement prior to the commencement of construction. The benches, 
at 6 to 12 inches above the bottom, will be saturated or inundated only during spring.  The bottom will 
remain saturated later into the growing season.  The shallow depressions will be inundated or saturated 
for the majority of the growing season.  Sideslopes of the mitigation sites will vary reflecting excavation 
depth and natural topography.  
 
In general, one side of the excavation will be constructed at a relatively steep slope (40 to 50 percent) 
with the opposite side constructed at a gentle to moderate slope (10 to 40 percent).  Variable slopes will 
enhance topographic and resulting vegetative diversity.  

5.4 CONSTRUCTION SCHEDULE 

Creation of mitigation wetlands is not proposed in conjunction with development of the Project Phase I 
evaluation adit since wetlands will not be impacted at the adit site or support facilities.  Mitigation 
wetlands will be created beginning in the first construction season concurrent with impacts to existing 
wetlands and will be staged over the life of the tailing management facility as described in the table 
below.  Proposed design modifications in the tailing management facility result in incremental wetland 
impact over the life of the project as opposed to previous designs whereby most wetland impacts 
occurred earlier in project development.   
 
The proposed mitigation schedule for the mine development phase is: 
 

MITIGATION SITE MITIGATION  CONSTRUCTION PROJECTED RESUMPTION OF COMPARABLE FUNCTIONS 
Proposed Wetland Mitigation Site   
Upper Rock Creek   

Stage 11 Concurrent with initial wetland 
disturbance 

3 years after wetland mitigation construction 

Stage 2 Within 1 year of evaluation of 
Stage 1 mitigation 

3 years after wetland mitigation construction 

Optional Wetland Mitigation Sites2   
Miller Gulch Tributary  Within 1 year of determination 

of lack of mitigation success 
and/or need for additional 

mitigation acreage 

25 years after wetland mitigation construction3 

Lower Rock Creek  Same as above 3 years after wetland mitigation construction 
Access Road Same as above 3 years after wetland mitigation construction 
Middle Rock Creek Same as above 3 years after wetland mitigation construction 
Clark Fork River Bench Same as above 3 years after wetland mitigation construction 

1Upper Rock Creek Stage 1 will involve 1.1 acres of mitigation.  Stage 2 will include the remaining acreage and will address any 
changes necessary based on results of Stage 1 mitigation. 
2Optional wetland mitigation sites would be developed only if monitoring demonstrated that preferred sites were not 
developing towards meeting success criteria. 
3This mitigation site is proposed as a forested wetland and 25 years are projected to allow trees to develop to provide 
comparable functions as disturbed forested wetlands.  
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5.5 ESTABLISHMENT OF WETLAND HYDROLOGY 

Numerous riparian and/or wetland areas occur along Rock Creek on lower terraces or in stream 
channels either abandoned or occupied infrequently during high flow events.  These areas derive their 
water from seasonally high water tables (i.e., groundwater at shallow depths) or from periodic overflow 
of Rock Creek.  Higher terraces, benches and abandoned channels are elevated above the water table 
and do not support wetland hydrology or wetlands.  At the Upper Rock Creek Mitigation Site, linear 
wetlands will be established in this non-wetland zone by excavating to a depth which will allow 
saturation/inundation by shallow groundwater.  Based on observation of a hand-dug domestic well (PW-
6) located at the northern end of the mitigation area, groundwater level in this portion of the area is 
generally six feet or less below ground surface.  Backhoe pits constructed in the area during November, 
1996 encountered water-bearing gravels overlying clay at about 8 feet below ground surface. 
 
In order to determine feasibility of the site to support wetlands, Demonstration Cells were constructed.  
Two Demonstration Cells were excavated on November 14, 1996 in depressional locations 
approximately 100 feet (Cell A) and 400 feet (Cell B) west of the Rock Creek forest road (Figure 3).  
Excavation at both locations encountered water-bearing gravels on a clay pan at approximately eight 
feet below the general grade of the recently logged area.  This clay pan was left intact, and the area of 
each cell was expanded to accommodate slope reduction.  Piezometers were installed at both locations. 
 
The total disturbance area of Demonstration Cell A is approximately 600 square feet, including 
approximately 50 square feet at the bottom that had filled with shallow standing water within a few 
hours.  The total disturbance area of Demonstration Cell B is approximately 1200 square feet, including 
approximately 100 square feet at the bottom that also filled with shallow standing water within a few 
hours.  Monitoring of the cells in 1998 (July) and 2001 (September) showed that wetland hydrology had 
been established in the bottoms of the excavations.  Subsequent observations through 2012 indicate 
that the wetland hydrology and vegetation has been maintained.   
 
5.6 VEGETATION ESTABLISHMENT 

The linear mitigation areas at the Upper Rock Creek Mitigation Site will be revegetated using the 
wetland revegetation mix (Table 3).  The proximity of Rock Creek to the area will allow for natural 
reinvasion of additional hydrophytic species.  Channel sideslopes and the berm will be seeded with the 
upland herbaceous mix presented in the Rock Creek Project Application for Operating Permit/Plan of 
Operations.  Monitoring of the Demonstration Cells in 2001, five years after creation, has shown that 
both cells have developed a diverse hydrophytic community dominated by native species that have 
invaded. 
 
Because the narrow configuration of the mitigation sites would preclude effective drill seeding, 
broadcast seeding (hand-held seeder or hydroseeder) will be used.  The sites will be mulched with 
noxious weed-free straw (2000 pounds/acre) or cellulose fiber (hydromulch at 1500 pounds/acre).    
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TABLE 3 
WETLAND REVEGETATION MIXTURE1 ROCK CREEK PROJECT, SANDERS COUNTY, MONTANA 

 

SPECIES 
Revegetation2 Method Wetland Status 

Planting Rate3 
Scientific Name Common Name Pounds PLS or  

No. Plants/acre 

GRAMINOIDS4: 
Agrostis alba Redtop Seed FAC 0.25 
Calamagrostis canadensis Bluejoint reedgrass Seed FACW+ 0.25 
Carex lenticularis  Lentil-fruit sedge Seed/stock FACW+ 0.50/ >200 
Carex pachystachya Chamisso sedge Seed/stock FAC 0.50/ >200 
Deschampsia caespitosa Tufted hairgrass Seed FACW 0.50 
Elymus glaucus Blue wildrye Seed FACU 1.00 
Juncus tenuis Slender rush Seed/stock FACW- 0.25/ >200 
Luzula parviflora Small-flower woodrush Seed/stock FAC- 0.10/ >200 
Scirpus microcarpus Small-fruit bulrush Seed/stock OBL 0.25/ >200 
FORBS5:    
Coptis occidentalis Western goldthread Seed/stock NI 0.10/ >50 
Cornus canadensis Bunchberry dogwood Seed/stock FAC 0.25/ >33 
Epilobium angustifolium Fireweed Seed NI 0.25 
Epilobium ciliatum Common willow-herb Seed FACW- 0.25 
Equisetum arvense Common horsetail Seed/stock FAC 0.50/ >50 
Galium triflorum Sweet-scented bedstraw Seed FACU 0.25 
Gymnocarpium dryopteris Oakfern Seed/stock FAC 0.25/ >50 
Platanthera stricta Slender bog-orchid Seed/stock FACW+ 0.10/ >50 
Coeloglossum viride Frog orchid Seed/stock FACW 0.10/ >50 
Senecio triangularis Arrowleaf groundsel Seed FACW+ 0.25 
Smilacina stellata Starry false Solomon’s seal Seed/stock FAC- 0.25/ >50 
Tiarella trifoliata Trefoil foamflower Seed/stock NI 0.10/ >50 
Viola glabella Stream violet Seed/stock FACW+ 0.10/ >50 
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TABLE 3 
WETLAND REVEGETATION MIXTURE1 ROCK CREEK PROJECT, SANDERS COUNTY, MONTANA 

 

SPECIES 
Revegetation2 Method Wetland Status 

Planting Rate3 
Scientific Name Common Name Pounds PLS or  

No. Plants/acre 
SHRUBS6:   
Acer glabrum Rocky Mountain maple Stock FAC >33 
Alnus sinuata Sitka alder Stock FACW >33 
Berberis repens Creeping Oregon-grape Stock NI >33 
Cornus stolonifera Red-osier dogwood Stock FACW >33 
Crataegus douglasii Black hawthorn Stock FAC >33 
Lonicera involucrata Bearberry honeysuckle Stock FAC+ >33 
Rubus parviflorus Thimbleberry Stock FAC- >33 
Salix scouleriana Scouler willow Stock FAC >33 
Spiraea douglasii Douglas spirea Stock FACW >33 
TREES7:     
Pinus contorta Lodgepole pine Stock FAC >50 
Populus trichocarpa Black cottonwood Stock FAC >100 
Thuja plicata Western redcedar Stock FAC  >50 

 

1Seed and planting mixtures can be modified at any time with the agencies’ approvals. 
2Availability of seed and planting stock for wetland species varies considerably from year to year.  When available, seed will be used for herbaceous species.  If seed is 
unavailable, planting stock will be used at rates listed.  Planting stock may include cuttings, bare root or containerized stock depending on plant material availability.  In general, 
most shrubs and trees will be planted using containerized stock. 
3Pounds pure live seed per acre (PLS/acre).  Rates are based on drill seeding and should be doubled for broadcast seeding.   
4Graminoids to be planted include both seeded and planted species.  All four species with seed available to be seeded at a total rate of 2 pounds PLS/acre.  Plus a minimum of 2 
different graminoid species selected from the graminoid list and planted at a minimum of 200 stems per acre.   
5Forbs to be planted include both seeded and planted species.  All four species with seed available should be seeded at a total rate of 1 pound PLS/acre.  Plus a minimum of 2 
different forb species selected from the forb list and planted at a minimum of 50 stems per acre.  
6All shrubs will be planted using stock.  A minimum of 3 different species selected from shrub list and planted at a minimum of 100 stems per acre.  
7All trees will be planted using stock.  All three species should be planted at their minimum number of stems per acre.  
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5.7 SOIL HANDLING 

Soil salvaged from areas to be disturbed by wetland creation (channels, sideslopes and berm area) will 
be respread on all portions of the Upper Rock Creek Mitigation Site (slopes, bottom, benches, 
depressions and berm).  Soils in this area are formed in stream terrace sandy loam alluvium.  These 
terrace soils exhibit good salvage quality to 13 inches.  Respread soils will be placed with an excavator 
and hand- or machine-prepared to provide a proper seedbed.  Since soil storage would be of short 
duration, fertilization is not proposed.  Because wetland hydrology will be provided by groundwater, no 
amendments (such as silty lake sediments or clay) are proposed to decrease permeability of the 
constructed channel bottom. 
 
5.8 HABITAT FEATURES 

No special habitat features are currently planned.  
 
5.9 BUFFER AREA   

Undisturbed vegetated buffer areas will provide protection of water quality at mitigated sites. The 
proposed wetlands at the Upper Rock Creek Mitigation Site will be buffered on the west by an 
approximately 50 to 200 foot wide forested riparian zone on the east side of Rock Creek (Figure 3).  Note 
that Figure 3 is conceptual; precise wetland locations will be determined in the field.  A narrow berm 
may possibly be constructed along the west edge of the wetlands, as described in Section 5.3.1.; if so, 
the berm will be covered with topsoil and revegetated to serve as a buffer.  A 50-foot-wide buffer area 
of natural vegetation will be designated at the upstream (north) and downstream (south) ends of the 
narrow wetland zone and on its east side, between the wetlands and the road/utilities corridor (Figure 
3). Natural vegetation of the mitigation site is described in Section 3.2.7. 
 
5.10 MITIGATION FOR JURISDICTIONAL STREAMS AND WETLANDS 
 
Jurisdictional streams and wetlands occur between the tailings management facility and the mill site, 
between the mill site and the evaluation adit, and along the water discharge pipeline at the Highway 
200 crossing and at the discharge at the Clark Fork River.  These streams and their associated wetlands 
include Rock Creek, Engle Creek, Orr Creek, West Fork Rock Creek, Big Cedar Gulch, Clark Fork River, and 
several unnamed drainages tributary to the larger streams (Appendix A).  Jurisdictional wetlands 
typically occur as a narrow fringe along the streams.  Rock Creek has overflow channels supporting 
wetlands. 
 
Primary Project components that could affect these streams and wetlands are access roads and utility 
corridors, including powerlines and pipelines.  It is RCR’s intent to mitigate impacts to streams and 
wetlands primarily by avoiding the placement of dredge or fill material into jurisdictional areas.  Final 
project design will incorporate construction techniques to avoid impacts, including: 
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• using box culverts on small streams on the Chicago Peak Road (access to the evaluation adit) 
unless the KNF directs that standard culverts, concrete fords, or other crossing techniques are 
more consistent with USFS design criteria and forest planning objectives; 

• placing bridge abutments at the Engle Creek crossing of the relocated access road outside of 
jurisdictional areas; 

• using trenchless crossing methods for pipeline crossings of streams and wetlands.  Crossing 
methods may include conventional slick bores, horizontal directional drills, spans on bridges, or 
self-supporting spans.  Final design on KNF-administered land will be developed in conjunction 
with KNF; 

• implementing erosion and sediment control features (such as silt fence) where construction 
occurs near and upslope of jurisdictional areas; and 

• placing the pipelines and powerlines within the road prism of the abandoned portion of FR 150 
(Rock Creek Road) where necessary to avoid jurisdictional areas.  

 
Where final design or site-specific conditions preclude avoidance, RCR will implement measures to 
minimize placement of dredged or fill material in jurisdictional areas.  An example would be where 
geotechnical conditions (loose gravel or boulders) preclude a bore or drill for a pipeline.  In this case the 
disturbance corridor would be narrowed to the minimum necessary to safely bury the pipeline. 
 
If avoidance is not possible at all sites, RCR will mitigate impacts in accordance with the applicable 
Nationwide Permit and in consultation with all relevant permitting agencies.   
 
6.0 PERFORMANCE STANDARDS 

 
The following minimal criteria for measuring success of wetland creation will be used: 
 
1. The area of wetland creation should not be less than a 1.5:1 ratio to impacted wetlands. 
 
2. Reestablished wetlands should meet the 1987 USACE criteria for a wetland. 
 
3. Within a five-year period, percent vegetative cover should be equal to or greater than  a)  the 

percent cover of impacted wetlands or  b) suitable reference area wetlands. 
 
4. Within a five-year period, vegetative species composition and diversity should closely 

approximate the composition and diversity of native wetlands with 50 percent or greater cover 
of wetland species, 80 percent or greater cover overall, and with less than 10 percent noxious 
weeds.  This will be evaluated by field comparisons of plant species lists and cover of dominant 
species between created wetlands and either a) impacted wetlands or b) suitable reference 
areas. 
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7.0 SITE PROTECTION AND MAINTENANCE 

 
7.1 LONG-TERM LEGAL PROTECTION 

When final success criteria for mitigation have been met, a wetland conservation easement or other 
appropriate legal transfer mechanism that is mutually agreeable between the KNF and RCR will be 
established for the new wetland site.  
 
7.2 RESPONSIBLE PARTIES 

RCR is responsible for site protection and maintenance. 
 
7.3 MAINTENANCE PLAN/SCHEDULE 
 
7.3.1 Short-Term Management 

Following implementation of the wetland mitigation plans, wetland monitoring will be conducted to 
verify the establishment of appropriate wetland parameters.  Post-establishment management of these 
wetland mitigation areas (to assure the perpetuation of wetland functions) will be carried out until it has 
been determined, based upon monitoring efforts, that the final success criteria have been met.  
Monitoring results will be reviewed with involved wetland regulatory agencies, and a decision reached 
cooperatively between the involved parties concerning the re-establishment of suitable wetlands. 
 
Specific short-term management will address noxious weed control, grazing control and mitigation of 
any other conditions that may adversely affect wetland restoration. 
 
The primary wetland mitigation site is not grazed by domestic livestock and fencing is not proposed for 
site protection.  If wildlife grazing or browsing appears to be affecting revegetation success, site-specific 
control measures will be implemented, including but not limited to selective fencing, seedling protection 
caps or screens or chemical repellents. 
 
If rills or gullies form on graded slopes or channels, selective filling and/or erosion control procedures 
(erosion control mats or nets, mulching, straw bales, filter fences or slash filter windrows) will be 
installed as necessary. 
 
Specific remediation plans will be prepared for any site where problems develop.  Such plans will be 
prepared in consultation with involved regulatory agencies. 
 
7.3.2 Long-Term Management 

Prior to a determination that final success criteria have been met, management will be the primary 
responsibility of the applicant with input from the regulatory agencies.  Following a determination that 
final success criteria have been met, management will revert to the landowner or management agency.  
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For those wetland mitigation sites that are privately-owned, Wetland Conservation Easements or other 
appropriate legal transfer mechanisms that are mutually agreeable between the KNF and RCR will be 
established.  The applicant will work with agencies to develop long-term management plans providing 
for continued protection of the mitigation sites. 
 
7.4 INVASIVE SPECIES CONTROL 

Noxious weeds, especially spotted knapweed, are abundant in the general vicinity of the mitigation site.  
Most noxious weeds in the area, however, do not tolerate saturated soils and should not pose a 
significant threat to reestablished wetlands.  Noxious weeds found during monitoring will be controlled.  
Control methods will include mechanical and biological controls in addition to chemical control, 
depending on site conditions and land ownership.  The applicant will cooperate with the USFS and 
Sanders County Weed Control Board to develop and implement appropriate noxious weed control 
measures. 
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8.0 MONITORING PLAN 

 
8.1 RESPONSIBLE PARTIES 

RCR is responsible for implementing the monitoring plan. 
 
8.2 DATA COLLECTION AND ASSESSMENT METHODS 

A photographic record will be established for wetland mitigation work.  The record will include a) a 
photograph of affected wetlands prior to impact for documentation and comparison purposes, b) use of 
color film, c) photographs of mitigation wetlands during the mid-to-late growing season to depict 
development and diversity, d) photographs from fixed reference points, and e) photographs in 
monitoring reports. 
 
8.2.1 Hydrology 

The most pragmatic measure of the success of wetland hydrology development will be observation of 
the development of wetland vegetation communities.  In a very basic way, success of wetland 
vegetation will indicate if saturation/inundation of the mitigation areas satisfies wetland criteria.  
However, because vegetation communities may take several seasons to fully develop, duration and 
frequency of saturation/inundation will be monitored to determine if the wetlands are performing as 
designed and if wetland hydrologic criteria are met.   
 
Staff gages and piezometers and/or IRIS tubes will be installed to monitor depth of inundation and 
saturation.  Monitoring will be conducted twice monthly through the snowmelt runoff and growing 
season (approximately March through October). 
 
8.2.2 Soils 

Topsoil stockpiled for longer than six months will be sampled for macronutrient content following 
redistribution to formulate any necessary amendments. 
 
If plant nutritional deficiencies are noted during vegetation monitoring, macro- and micronutrient 
testing will be conducted and appropriate corrective measures will be implemented, e.g. fertilization, 
following consultation with involved agencies. 
 
Soil monitoring will include: 
 

• Measuring depth of respread soil; 
• Noting soil color and texture;  
• Checking for development of hydric soil characteristics; and 
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• Evaluating soil loss, especially in channels and slopes, to determine if corrective measures are 
necessary.  Soil loss will be evaluated qualitatively using evidence such as rilling, gullying, plant 
pedestaling, removal of litter and percent bare ground. 
 

8.2.3 Vegetation 

Both qualitative and quantitative vegetation monitoring will be conducted to evaluate species 
composition, cover (by species and morphological class) and shrub and tree density on wetland 
mitigation areas.  Vegetation monitoring will be conducted annually during summer to early autumn 
(typically June-October). Sampling sites will be established within each revegetation type (forested or 
herbaceous). Quantitative vegetation sampling methods consistent with wetland mitigation monitoring 
in Montana will be employed.  
 
Monitoring will also include qualitative assessments of noxious weeds, wildlife damage and other 
factors that may be influencing revegetation success.  If such factors are identified, a plan for corrective 
action will be developed and implemented in consultation with the involved agencies. 
 
8.2.4 Wetland Functions  

Wetland functional assessments will be conducted annually or at a less frequent interval mutually 
agreed upon by the regulatory agencies.  RCR will use standardized wetland assessment techniques to 
determine success of reestablishing function and values.  Monitoring will ensure that compensatory 
wetland mitigation areas are properly functioning and have comparable functions as impacted wetlands.  
 
The applicant will use the “Montana Wetland Assessment Method” (Berglund and McEldowney 2008).  
If an alternative method is developed prior to monitoring and the new method is acceptable to the 
USACE and applicant, it will be used. As discussed by Berglund and McEldowney (2008), the objectives of 
the Montana Wetland Assessment Method are to provide a repeatable evaluation method that 
quantifies wetland functions while minimizing subjectivity and variability between evaluators.  This 
method incorporates some of the principles of the hydrogeomorphic (HGM) assessment. 
 
A six-page form (Appendix A of Berglund and McEldowney 2008) will be completed during monitoring.  
The form assesses and assigns ratings of “low,” “moderate,” or “high” to each of the following 12 
parameters: 
 

• Habitat for federally listed or proposed threatened or endangered plants or animals; 
• Habitat for plants or animals rated S1, S2, or S3 by MTNHP; 
• General wildlife habitat; 
• General fish/aquatic habitat; 
• Flood attenuation; 
• Surface water management; 
• Sediment/nutrient/toxicant retention and removal; 
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• Sediment/shoreline stabilization; 
• Production export/food chain support; 
• Groundwater discharge/recharge; 
• Uniqueness; and 
• Recreation/education potential. 

 
Each rating is scored on a scale of 0.1 (lowest) to 1.0 (highest) functional points.  Functional points are 
summed and expressed as a percentage of possible total score.  The percentage is used in conjunction 
with other criteria to provide an overall ranking into one of four categories: Category 1 is the highest 
rating and Category IV is the lowest rating.  This method, therefore, rates the 12 individual parameters 
and the overall wetland. 
 
8.3 REPORTING FORMAT 

Annual monitoring reports presenting monitoring results, including wetland hydrology, soils fertility and 
stability, vegetation establishment, and (in years when conducted) wetland functional assessments, will 
be submitted to the appropriate agencies.  The reports will assess both attainment of yearly target 
criteria and progress toward final success criteria. 
 
If the annual performance criteria are not met for all or any portion of the wetland mitigation plan in 
any year, or if the final success criteria are not met, an analysis will be prepared addressing the cause(s) 
of failure, and, if determined necessary by the appropriate agencies, a remedial action proposed for 
approval.   The applicant has identified five optional mitigation areas that will be used to achieve a 
minimum acreage replacement ratio of 1:1 and for remedial action in the event that additional areas of 
wetland creation become necessary (Figure 2). 
 
8.4 MONITORING SCHEDULE 

Within six weeks of the completion of each wetland mitigation site, a report will be submitted to the 
appropriate agencies describing as-built status of each mitigation site.  Topographic maps showing as-
built contours (at two-foot intervals) of each mitigation area will be provided.  The maps will identify the 
location and types of planting and any other installation of mitigation features.   
 
Following construction, wetland mitigation sites will be monitored annually for five years to evaluate the 
success of mitigation to ensure that wetland functions are established and maintained.  Thereafter, 
monitoring will be conducted every two years through the end of mining and production, unless it is 
mutually agreed with the regulatory agencies that final success criteria have been met.   
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9.0 ADAPTIVE MANAGEMENT PLAN 

Adaptive management is the process to accommodate additional measures or revisions that may be 
necessary to ensure that compensatory mitigation meets goals and objectives of this Plan as well as 
regulatory requirements. In addition to a general description of adaptive management, this section 
includes a discussion of optional mitigation sites that may be used if the selected mitigation sites fail to 
meet compensatory mitigation goals and objectives (Section 9.5).  
 
9.1 RESPONSIBLE PARTY 

RCR is responsible for implementing adaptive management. 
 
9.2 POTENTIAL CHALLENGES 

Adaptive management will occur during planning, implementation (construction), and monitoring 
phases to identify potential challenges to achieving performance standards. Foreseeable issues, such as 
plant material availability, excavated material disposal, and survey control, will be addressed during final 
design. Unforeseen issues, such as invasive plant species, hydrologic conditions that vary from 
projections, or revegetation efforts that fail to meet objectives, will be identified during monitoring, 
with contingency planning during final design. 
 
9.3 REMEDIAL MEASURES 

Remedial measures will be developed and implemented to address challenges identified during 
planning, implementation, and monitoring. Remedial measures may include modifications to the grading 
plan, soil handling methods, revegetation techniques, long-term management, or other project 
components.  
 
If changes to the Plan are necessary to meet mitigation goals, RCR will notify the appropriate agencies 
and will request approval for significant modifications. If monitoring indicates that mitigation is not 
trending toward meeting performance standards, RCR will notify the agencies as soon as potential 
problems are identified. If potential problems are identified, RCR, in consultation with the relevant 
agencies, will determine appropriate remedial measures. 
 
9.4 PERFORMANCE STANDARD MODIFICATIONS 

Performance standards (Section 6.0) may be revised, if necessary, to account for remedial measures and 
adaptive management. Performance measures will not be revised without relevant agency concurrence.  
 
Should the selected mitigation sites fail to provide ecological benefits comparable to objectives of this 
Plan, RCR will develop a plan to utilize optional mitigation sites discussed in Section 9.5, or locate and 
evaluate alternative sites.  
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9.5 OPTIONAL MITIGATION SITES 

Five optional wetland mitigation sites are identified that possess characteristics suitable for wetland 
creation.  These sites can be used in the adaptive management process to replace or augment 
compensatory mitigation at the primary mitigation site, if needed. The five optional sites are listed in 
Table 2 and shown on Figure 2.   
 
Most of the Miller Gulch Tributary Mitigation Site is on a northwest-flowing ephemeral drainage west of 
the proposed tailing management site and south of the Miller Gulch stream.  Mitigation on this drainage 
would comprise creation of a series of small, seasonally inundated or saturated palustrine wetlands by 
construction of small detention dikes at approximately 200-foot intervals along the length of the 
drainage.  The dikes would be 30 to 50 feet long with a maximum height of five feet.  The detention 
dikes would retain flows for sufficient time during seasonal precipitation events (and snowmelt) to allow 
establishment of hydrophytic vegetation.  Rock-lined spillways would be designed for each dike.  The 
concept of this mitigation was based on observations of wetlands that naturally developed in the area as 
a result of logging disturbances (e.g. ground depressions, logs blocking drainages).  A small portion of 
the mitigation site on the north side of the Miller Gulch stream would be provided with wetland 
hydrology from surface water diverted from the northwest side of the tailing management facility.   
 
The Middle Rock Creek Wetland Mitigation Site occurs along Rock Creek on lower terraces or in stream 
channels either abandoned or occupied infrequently during high flow events.  These areas derive their 
water from seasonally high water tables (i.e., groundwater at shallow depths) or from periodic overflow 
of Rock Creek.  Higher terraces, benches and abandoned channels are elevated above the water table 
and do not support wetland hydrology or wetlands.  Wetlands will be established in these non-wetland 
sites by excavating to depths which would allow saturation/inundation by shallow groundwater in much 
the same way as described in the discussion of the Upper Rock Creek Mitigation Site in Section 5.0.   
 
The Lower Rock Creek Wetland Mitigation Site would rely on the diversion of surface water from the 
northeast side of the tailings paste management facility.  The remaining two sites, the Access Road 
Wetland Mitigation Site and Clark Fork River Bench Wetland Mitigation Site, are located in areas that 
have soils with low percolation rates and that are suitable for surface water retention with some minor 
surface manipulations.  Establishment of wetland hydrology in these areas would likely rely on some 
type of minor depressions or small flow barriers designed to increase surface runoff retention and 
duration of soil saturation/inundation.  The applicant has observed that minor depressions created by 
past logging disturbance in drainages and downed logs across drainage bottoms provided sufficient 
increased moisture retention to support localized hydrophytic vegetation.  The increased duration for 
surface water retention in these areas should allow hydrophytic vegetation to develop.  Small detention 
dikes would likely be constructed in much the same manner as described above for the optional Miller 
Gulch Tributary Mitigation Site. 
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DISCUSSION OF -WATSED MODEL AND WASHINGTON ROAD SURFACE 
EROSION MODEL RESULTS, ROCK CREEK MINE 

WATSED MODEL 

The Region 1 Water and Sediment Yield Model (WATSED) is used to predict existing and expected water 
and sediment yield conditions within entire watersheds from logging, fire, roads, and other activities. It is 
an inclusive landscape-based model that is tailored to each national forest. WATSED was designed to 
simulate the effects of natural disturbances and land management activities on sediment and water yields 
(peak and annual flows). It evaluates sediment production for watersheds of various sizes, but not for 
specific stream reaches or crossings. WATSED assumes the sediment produced is delivered to the stream 
reaches using delivery ratios specific to the activity’s “landtype” (based on morphology, parent material, 
soils and vegetative type) and slope position (upper slope, mid-slope, lower slope, or streamside). In this 
manner, WATSED takes into consideration the proximity of a disturbance activity to a stream reach to be 
evaluated. The delivered sediment is then routed by the model to determine the sediment delivered to the 
lowest point in the watershed (the analysis point; shown on Figure N-1). Although WATSED does not 
provide sediment production values for site-specific locations, and does not consider the effects of 
increased road traffic, it is used for comparing changes due to various proposed land management activity 
alternatives and cumulative effects. 

The Kootenai National Forest (KNF) used WATSED to assess the impacts on sediment and water yields 
for the Rock Creek Project. The values produced by the model are estimates and are used to compare 
existing conditions with alternative effects. The WATSED model predicts the highest 30-day-average 
water yield increase and the annual sediment yield increase using naturally caused and human activities in 
the watershed as input. Water and sediment yield are also predicted by the model. The model calculates 
disturbances based on the “ECA” (Equivalent Clearcut Acre) procedure; for example, a 100-acre harvest 
area with 50 percent canopy removal would equate to a 50-acre clearcut. The Rock Creek Project file 
contains information on how the model functions and the data required to complete an analysis (KNF 
1997). Included are the input values the KNF used to run the model (KNF 1997 and 2018). Values for 
databases have been adjusted for site-specific conditions found on the KNF. The predicted values 
generated by the model do not include the effects the predicted water and sediment yield increases would 
have on water quality, fish populations, or aquatic habitat. 

For the 2001 FEIS analysis, the KNF ran the WATSED model for the projected life of the mine facilities 
(33 years; model years 1999-2031) to estimate project impacts on sediment and water yield in the Rock 
Creek watershed. The modeling assumed 3 years of land-disturbing activities (1999-2001) and 30 years of 
no new land-disturbing activities (2002-2031). Since the model runs were completed for the 2001 FEIS, 
no significant changes in natural disturbances (such as wildfires) or management activities have occurred 
in the model analysis watershed except the recovery of vegetation (Salmon Environmental Services 
2012). Because there have been no substantial changes in the Rock Creek watershed since the 2001 FEIS 
was completed, the existing R-1 WATSED model runs are still valid.  

Model Validation. There has been limited model validation work completed for the sediment portion of 
the WATSED model (see Appendix A, KNF 2018). In trying to estimate a dynamic natural system, the 
validation results, although limited in time and extent, show ranges of model predictions that are good 
considering the natural variability in peak flows.  

Model Limitations. WATSED was not designed, nor is it used, to develop exact estimates of flow. The 
utility of the model is that it provides a consistent method for comparing alternatives. The values 
generated by the model are used, in concert with other water resource information to interpret the 
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potential effects on a stream channel as a result of implementing a proposed land management activity. 
Values generated by the model are not to be considered an absolute measure against verifiable standards, 
nor by themselves provide an answer as to the effects of implementing a proposed land management 
activity (USDA Forest Service (USFS) 1991). 

To focus the analysis and more clearly contrast the alternatives, it is important to note that effects are 
analyzed with regard to normal or average conditions and impacts on watershed processes. 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. Precipitation events with return intervals greater 
than six years are highly variable in nature and largely speculative in terms of quantifying effects (Grant 
et al. 2008). With large fires, major floods, and extreme precipitation episodes, higher flows, bank 
instability, and sediment movement are not uncommon (Benda et al. 1998). Analysis of these types of 
events, where needed, must be completed using professional judgment or other models (USFS 1991). The 
magnitudes of these events would be greater than the potential effects on flow from the Rock Creek 
Project. Project impacts are not analyzed in this context, but rather within the context of the desired 
conditions in the watershed, such as stable banks, healthy riparian and aquatic habitat, and attainment of 
full support of all designated beneficial uses.  

WATSED Model Results for the Rock Creek Watershed 
The Rock Creek watershed was initially divided into 10 subwatersheds for the WATSED analysis. The 
analysis evaluated each sub-watershed; then combinations of three sub-watersheds (West Fork Rock 
Creek, East Fork Rock Creek, and lower Rock Creek; Figure N-1); and then the entire Rock Creek 
watershed that reflected a combination of all 10 sub-watersheds. In the modeling, individual project 
activities were not modeled by phase over the project timeframes currently envisioned and described in 
the SEIS. All activities (road reconstruction, new road construction, powerline corridors, and facility 
development) were analyzed cumulatively during the first three model years (model years 1999-2001), 
with new road construction and all road reconstruction activities occurring during the first model year 
(1999). Combining the Phase I and II road activities for the first year of modeling provided a conservative 
maximum estimate of the resulting peak sediment increase.  

The analysis of the West Fork Rock Creek, the East Fork Rock Creek, and the entire Rock Creek 
watershed are discussed below.  

Existing Conditions 
Existing conditions reflect model year 1998 results, the year prior to the first modeled year of Rock Creek 
Project activities (1999). 

West Fork Rock Creek Existing Conditions (1998) 
There are 36.3 miles of road in this 3,814-acre basin. This results in a road density of 6.1 miles of road 
per square mile of the watershed. This elevated amount of roading combined with the high watershed 
delivery efficiency has left the watershed in a condition where it responds to large storm events with 
adverse effects. Snort Creek, a subwatershed of the West Fork, has a road density of 10.8 miles of road 
per square mile of the watershed. Stream surveys of Snort Creek report that the combination of excessive 
roading, clearcut harvest (23 percent of the basin), and riparian harvest have left this stream in a degraded 
condition. The channel is not able to store the sediment it produces because of its degraded condition. 
Thirteen percent of the West Fork basin is in a clearcut condition. Past activities have resulted in a peak 
flow increase of 7 percent over a natural condition. Although this value is within reference conditions as 
per FW-DC-WTR-03 (USFS 2015), this watershed is showing adverse effects of past management. 
Surveys of the main West Fork channel show a decrease in stream habitat through the increase of riffle 
habitats and a loss of pool habitats. Gravel and cobble-sized substrates are increasing. These materials 
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would eventually be transported to the stream in lower Rock Creek. WATSED predicted a sediment 
increase of 266 percent in model year 1998 in the West Fork watershed compared to the amount of 
sediment routed under natural conditions with no roads or other development. Because the sediment 
prediction capabilities of the model have not been validated, this value should not be viewed as exact. 
However, this large increase indicates that a sediment threshold has been crossed due to past activities and 
degraded conditions are present in the watershed.  

East Fork Rock Creek Existing Conditions (1998) 
There are 7.2 miles of road in this 10,115-acre basin, resulting in a road density of 0.5 mile of road per 
square mile of the watershed. Most roads in this basin are low-standard roads that are closed to motorized 
travel. Although the watershed has a high water delivery efficiency, the low road density has not resulted 
in adverse impacts on the stream channel. In 1997, less than 1 percent of the basin was in a clearcut 
condition. Past activities in this basin have resulted in no increase in peak flow. The model predicts an 
annual sediment increase of 29 percent in model year 1998 compared to the amount of sediment routed 
under natural conditions with no roads or other development. Because most of this basin is located in the 
Cabinet Mountain Wilderness, its condition is considered to be within the natural range with respect to 
watershed function and condition. 

Entire Rock Creek Watershed Existing Conditions (1998) 
There are 102.6 miles of road in this 21,162-acre watershed, resulting in a road density of 3.1 miles of 
road per square mile of the watershed. This amount of roading, combined with the high watershed 
delivery efficiency, is within a range in the KNF where watersheds normally continue to function in an 
adequate manner. The lower portion of Rock Creek is an intermittent drainage. In 1997, 6.5 percent of the 
watershed was in a clearcut condition. Past activities have resulted in a peak flow increase of 3 percent.  

The lower portion of the Rock Creek stream channel has historically been intermittent and unable to 
sustain year-round flow. Stream “improvement” projects completed in the late 1980s in Rock Creek 
removed all large woody debris in the stream from Highway 200 to the East and West forks of Rock 
Creek, which left the lower stream channel in an unstable condition. Material transported from upstream 
has resulted in the formation of debris jams. Rather than helping to concentrate the flow and provide 
habitat, these jams caused the stream to migrate laterally around them, which has resulted in increased 
sediment production, loss of habitat, and unstable channel banks. The channel substrate concentrations in 
the lower section of Rock Creek are heavily skewed to the large gravel and cobble sizes. These substrates 
are not well suited for the maintenance of perennial flow. Salmon Environmental Services (2012) noted 
that large pools provide important fish habitat, particularly during periods of high and low flows. Fish 
habitat surveys by Washington Water Power have determined that the loss of pools (rearing habitat) is the 
limiting factor controlling fish populations in this watershed (WWP 1996). The model predicts an annual 
sediment increase of 121 percent in model year 1998 compared to the amount of sediment routed under 
natural conditions with no roads or other existing development.  

Comparison of Alternatives 
Alternative I - No Action 
The implementation of this alternative would result in a continuation of the existing conditions within the 
Rock Creek watershed. The Cabinet Ranger District of the KNF has no activities planned in the near 
future for this watershed. The private lands in the watershed have seen harvest activities in the recent past 
that have already been accounted for in the model year 1998 existing conditions. Because of the limited 
amount of private lands in this watershed, additional activities would not likely have a measurable effect 
on the watershed.  
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Alternative II 
West Fork Rock Creek, Predicted Conditions (1999 - 2031). This alternative would result in the 
construction of 3.4 miles of new road, 1.1 miles of road reconstruction, and 58 acres disturbed from 
facility development resulting in 117 ECAs generated. Alternative 2 activities are predicted to result in a 1 
percent increase in peak flow and a 271 percent increase in annual sediment yield in model year 1999 
when compared to model year 1998. Annual sediment yield would stabilize at 320 percent between model 
year 2008 through 2031, but would not return to model year 1998 levels. By the end of mine life, peak 
flow is predicted to return to existing conditions and the annual sediment yield would be 48 percent 
greater than existing conditions.  

East Fork Rock Creek, Predicted Conditions (1999 - 2031). This alternative would result in the 
construction of 0.2 mile of new road, 1.0 mile of road obliteration, 1.1 miles of road reconstruction, and 0 
acres disturbed from facility development res16 ECAs generated from facility development. These 
actions are predicted to result in no increase in peak flow and a 15 percent increase in annual sediment 
yield in model year 1999 when compared to model year 1998. Annual sediment yield would fall below 
model year 1998 levels in model year 2003. By the end of the life of the mine, peak flow would be the 
same as existing conditions and the annual sediment yield would be 4 percent less than existing 
conditions.  

Entire Rock Creek Watershed, Predicted Conditions (1999 - 2031). This alternative would result in 
the construction of 7.7 miles of new road and 1.0 mile of road obliteration, 6.8 miles of road 
reconstruction, and 121 acres disturbed from facility development resulting in 284 ECAs generated. 
These actions would result in no peak flow change and a 78 percent increase in annual sediment yield in 
model year 1999 when compared to model year 1998. Annual sediment yield would fall below model 
year 1998 levels in model year 2006. By the end of the life of the mine, peak flow would return to 
existing conditions and the annual sediment yield would be 1 percent less than existing conditions.  

Alternative III  
West Fork Rock Creek, Predicted Conditions (1999 - 2031). This alternative would result in the 
construction of 1.5 miles of new road, 2.4 miles of road reconstruction, and 38 acres disturbed from 
facility development resulting in 106 ECAs generated. These actions would result in a 1 percent increase 
in peak flow and a 203 percent increase in annual sediment yield in model year 1999 when compared to 
model year 1998. Annual sediment yield would stabilize at 294 percent between model year 2008 through 
2031, but would not return to model year 1998 levels. By the end of the life of the mine, peak flow would 
return to existing conditions, and the annual sediment yield would be 22 percent greater than existing 
conditions.  

East Fork Rock Creek, Predicted Conditions (1999 - 2031). This alternative would result in the 
construction of 0.2 mile of new road, 1.0 miles of road obliteration, 1.1 miles of road reconstruction, and 
no disturbance from facility development resulting in 16 ECAs generated. These actions are predicted to 
result in no increase in peak flow and a 16 percent increase in annual sediment yield in model year 1999 
when compared to model year 1998. Annual sediment yield would reach model year 1998 levels in model 
year 2003. By the end of the life of the mine, peak flow would return to existing conditions and annual 
sediment yield would be 4 percent less than existing conditions.  

Entire Rock Creek Watershed, Predicted Conditions (1999 - 2031). This alternative would result in 
the construction of 4.5 miles of new road, 1.0 mile of road obliteration, 8.1 miles of road reconstruction, 
and 106 acres disturbed from facility development resulting in 250 ECAs generated. These actions would 
result in a 1 percent increase in peak flow and a 54 percent increase in annual sediment yield in model 
year 1999 when compared to model year 1998. Annual sediment yield would fall below model year 1998 
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levels in model year 2004. By the end of the life of the mine, peak flow would return to existing 
conditions and annual sediment yield would be 9 percent less than existing conditions.  

Alternative IV  
West Fork Rock Creek, Predicted Conditions (1999 - 2031). This alternative would result in the 
construction of no new roads, 0.5 mile of road reconstruction, 13 acres disturbed from facility 
development resulting in and 20 ECAs generated. These actions would result in no increase in peak flow 
and a 71 percent increase in annual sediment yield in model year 1999 when compared to model year 
1998. Annual sediment yield would stabilize at 255 percent between model year 2006 through 2031 but 
would not return to model year 1998 levels. By the end of the life of the mine, the peak flow would 
decrease by 2 percent below existing conditions and the annual sediment yield would be 16 percent less 
than existing conditions.  

East Fork Rock Creek, Predicted Conditions (1999 - 2031). This alternative would result in the 
construction of no new roads, 1.0 mile of road obliteration, 1.1 miles of road reconstruction, , and 26 
acres disturbed from facility development resulting in 46 ECAs generated. These actions would result in 
no increase in peak flows and a 26 percent increase in annual sediment yield in model year 1999 when 
compared to model year 1998. Annual sediment yield would reach model year 1998 levels in model year 
2006. By the end of the life of the mine, peak flow would be the same as existing conditions and the 
annual sediment yield is predicted to be the same as existing conditions.  

Entire Rock Creek Watershed, Predicted Conditions (1999 - 2031). This alternative would result in 
the construction of 2.8 miles of new road, 1.0 mile of road obliteration, 6.2 miles of road reconstruction, 
and 89 acres disturbed from facility development resulting in 195 ECAs generated. These actions are 
predicted to result in no increase in peak flow and a 43 percent increase in annual sediment yield in model 
year 1999 when compared to model year 1998. Annual sediment yield would reach model year 1998 
levels in model year 2003. By the end of the life of the mine, peak flow would decrease to 1 percent less 
than existing conditions. The annual sediment yield would be 12 percent less than existing conditions.  

Alternative V  
West Fork Rock Creek, Predicted Conditions (1999 - 2031). This alternative would result in the 
construction of no new roads, 0.4 mile of road reconstruction, and 11 acres disturbed from facility 
development resulting in a total of 16 ECAs generated. These actions would result in no increase in peak 
flow and a 46 percent increase in annual sediment yield in model year 1999 when compared to model 
year 1998. Annual sediment yield would fall below model year 1998 levels in model year 2003. By the 
end of the life of the mine, peak flow would be 2 percent less than existing conditions and annual 
sediment yield is predicted to be 21 percent less than existing conditions.  

East Fork Rock Creek, Predicted Conditions (1999 - 2031). This alternative would result in the 
construction of no new roads, 0.5 mile of road reconstruction (road paving), 1.0 mile of road obliteration, 
and 21 acres disturbed from facility development resulting in a total of 29 ECAs generated. These actions 
would result in no increase in peak flow and a 23 percent increase in annual sediment yield in model year 
1999 when compared to model year 1998. Annual sediment yield would reach model year 1998 levels in 
model year 2006. By the end of the life of the mine, peak flow would be the same as existing conditions 
and annual sediment yield is predicted to be 1 percent less than existing conditions.  

Entire Rock Creek Watershed, Predicted Conditions (1999 - 2031). This alternative would result in 
the construction of 2.7 miles of new road, 1.0 miles of road obliteration, 6.5 miles of road reconstruction , 
and 69 acres disturbed from facility development resulting in a total of 170 ECAs generated. These 
actions would result in no increase in peak flow and a 38 percent increase in annual sediment yield in 
model year 1999 when compared to model year 1998. Annual sediment yield would fall below model 
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year 1998 levels in model year 2003. By the end of the life of the mine, peak flow would decrease by 1 
percent from existing conditions and annual sediment yield is predicted to be 12 percent less than existing 
conditions.  

Alternative V Sediment Mitigation  
The sediment mitigation needed for Alternative V was identified by the KNF through the following steps: 

1. Determine the 1 year sediment increase by subtracting the tons/year sediment estimate for 
existing conditions (model year 1998) from the tons/year estimate for Alternative V at the 
height of project construction (model year 1999): 

 
 (469.6 tons/year - 403.5 tons/year) x 1 year = 66.1 tons estimated increase 
 

2. Based on limited WATSED validation monitoring, inflate the result from step #1 by 300 
percent to account for an apparent underestimation of real-world effects on sediment 
production: 

 
 66.1 tons * 3.0 = 198.3 tons probable increase in fine sediment 
 

3. As an added measure of certainty, double the result in step #2 to compensate for possible 
model inaccuracy and less than 100 percent effective mitigation methods: 

 
 198.3 tons * 2.0 = 396.6 tons real increase in fine sediment 
 

4. To dilute the aura of precision that 396.6 tons implies, round up the result in step #3 to the 
nearest hundred tons:  

 
 396.6 tons ≈ 400 tons mitigation requirement. 
 

• Four hundred tons represents the amount of sediment mitigation needed to offset sediment 
generated from the height of project construction activities (model year 1999), assuming all road 
construction, road reconstruction, and other land-disturbing activities were completed in that year. 
Regardless of the timeframe during which construction activities were actually implemented for 
Phase I and II, the required sediment mitigation for each phase would be maintained during 
construction activities and for several years thereafter until final stabilization of disturbances had 
occurred and the DEQ terminated associated MPDES permits.   

Quantifying Sediment Mitigation Measures Using the Washington Road Surface Erosion 
Model  
As described above, the WATSED model uses average watershed scale data, such as average road 
gradients and widths and template designs, to determine sediment generation. While this provides a good 
estimate of the sediment generated on the watershed scale, to ensure the success of the Rock Creek Mine 
Project sediment mitigation plan, the USFS decided that a method for quantifying sediment reduction at 
specific proposed mitigation sites would be more suitable. The Washington Road Surface Erosion Model 
(the Washington model) (Dubé et al. 2004) has been used extensively in Montana to estimate sediment 
production from forest roads and was approved by the KNF (Wegner, pers. comm. 2005) as an 
appropriate tool to evaluate site-specific sediment production and mitigation for the evaluation adit phase 
(Phase I) of the project.  

The Washington model includes the following factors: soil erodibility, changes in traffic level, road tread 
(surface material and width), and cover for cut and fill slopes. When used for Rock Creek, the Washington 
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model provides a detailed assessment of modeled erosion/delivery for individual road segments at 
specific crossing locations. At this level of detail, the model determines reduction in sediment delivery 
resulting from applying specific potential road maintenance practices and BMPs to individual road 
segments and allows evaluation of the increased traffic and increased vehicle size related to the proposed 
mine.  

Prior to using the Washington model, extensive site data were collected in the Rock Creek project area on 
roads and streams to evaluate and quantify the benefits of sediment mitigation at numerous specific 
locations. Using methods suggested by Dubé et al. (2004), the model then calculated the amount of 
sediment delivered to streams by the current road system and the amount that would be delivered under 
various mitigation scenarios during Phase I of the project.  

Washington Model Limitations. It is important in the use of the Washington model to keep in mind its 
limitations (Dubé et al. 2004): 

“The Washington Road Surface Erosion Model estimates the average annual amount of road surface 
erosion delivered to streams from each road segment. The computed amount of sediment should be 
regarded as a long-term estimate of sediment that would be produced from a road with similar 
characteristics under climatic conditions similar to those at the road location. The actual amount of 
sediment from any given road segment may be different than the predicted amount due to inter-annual 
variations in weather and traffic patterns and local changes in topography and soil characteristics that 
cannot be accounted for in the model. It is important to keep these limitations of the model results in mind 
when attempting to interpret the numerical results. It is appropriate to look at the relative differences in 
erosion estimates when comparing watershed areas or road segments, but the sediment values in 
tons/year should always be regarded as estimates not absolute values.”  

Alternative V Phase I Mitigation 
Based on the WATSED and Washington model results, a sediment mitigation plan was developed for 
Phase I of Alternative V. The KNF outlined the methods used to determine the amount of sediment 
reduction that would be required of RCR (234 tons) to mitigate the effects of Phase I in a 2018 
memorandum (KNF 2018).  

Appendix N of the Rock Creek Evaluation Adit License Application contains a Sediment Mitigation Plan 
for Phase I activities (RCR 2010). RCR’s plan to reduce sediment delivery by 54.95 tons/year at seven 
sites (1A, 35A, 35B, 41, 42, 45, and 46) would not provide sufficient mitigation for Phase I activities. 
Therefore, the KNF is requiring RCR to implement the mitigation at 19 sites that would be located along 
NFS Road #150 and NFS Road #2741 (Table N-1; Figure N-1). Exact locations of the mitigation sites 
shown on Figure N-1 would be finalized before Phase I began, and each mitigation site that could result 
in a discharge of stormwater would be associated with a corresponding Montana Pollutant Discharge 
Elimination system (MPDES) permitted stormwater outfall. The requirements of MPDES permit 
MT0031763 would limit turbidity increases as a result of construction activities, including activity at the 
19 mitigation sites. Phase I sediment mitigation would reduce sediment delivery to streams from the two 
roads by about 234 tons every year after mitigations were implemented (Table N-1), which would be 
more than required to mitigate the Phase I effects. Much of this reduction would be a result of 
implementing BMPs to meet USFS road construction and MPDES permit MT0031763 requirements. 
RCR would be required to demonstrate that the estimated average reduction of 234 tons in sediment 
delivery remained effective until final stabilization of disturbances had occurred and the DEQ terminated 
MPDES permit MT0031763. Mitigation measures would comply with the Forest Service’s National Best 
Management Practices for Water Quality Management on National Forest System Lands (USFS 2012), 
Montana Department of Transportation’s Erosion and Sediment Control Best Management Practices 
Reference Manual (2004), and MPDES permit MT0031763, and would include:  
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• Installing water diversion structures (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 
• Implementing other mitigation, such as 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), the Washington model results showed that the 
mitigation measures listed above would not totally compensate for increased sediment delivery resulting 
from higher traffic levels during Phase I activities, and that sediment production would increase at these 
sites1. Additional BMPs would be implemented at these seven locations to reduce sediment delivery to 
streams near the roads. In addition to the potential BMPs listed above, ditch relief culverts, erosion-
control fabric, and rock-lined ditches may be installed, and the disturbed ground may be hydromulched to 
ensure quick revegetation. These mitigations, which would reduce sediment yield to Rock Creek and 
improve streambed conditions, would be consistent with the 2015 KFP components pertaining to 
sediment, erosion, and aquatic and riparian habitat. The mitigations would not be intended to fully restore 
Rock Creek to its original pristine condition. Various studies have shown that these and other BMPs 
implemented to reduce sediment delivery from roads, cutslopes and fillslopes to drainages are effective in 
reducing sediment by 70 to 100 percent (Burroughs and King 1989; Gucinski et al. 2001; Kennedy 1997; 
Riedel et al. 2007). The Department of Natural Resources and Conservation (DNRC) has conducted field 
reviews every 2 years since 1990 of BMPs used for forestry, including road construction. The reviews 
evaluate BMP application and effectiveness. A BMP’s effectiveness was rated adequate if small amounts 
of material eroded, but material did not reach draws, channels, or a floodplain [emphasis added]. Over 
the past 10 years, BMP effectiveness of adequate or better ranged from 97 to 99 percent of the time 
(DNRC 2016). 

  

                                                      
1 For these seven sites, the model results shown in column 15 in Table N-2 of the Rock Creek Evaluation Adit 
License Application are greater than the existing sediment delivery shown in column 9 of Table N-2 (RCR 2010). 
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Table N-1. Summary of modeled sediment load at proposed mitigation sites, Phase I Rock Creek 
Project. 

Sediment 
Mitigation 

Site 
Sub-

watershed  

NFS 
Road 

Number 

Associated 
MPDES 
Permit 

MT0031763 
Outfall Mitigation Activity 

Modeled 
Existing 

Sediment 
Delivered to 

Streams from 
Roads 

(tons/year)  

Modeled 
Sediment 

Delivered to 
Streams from 

Roads with 
Mitigation1 

(tons/year) 
0 WFRC 150 014 Road BMPs 0.02 0.01 

1A WFRC 150 018 Road BMPs 32.36 10.55 
1B WFRC 150 018 Road BMPs 0.90 0.58 
17 WFRC 150 022 Road BMPs 2.92 1.75 
18 WFRC 2741 024 Road BMPs 1.74 1.04 

35A WFRC 150 020 Road BMPs 67.28 11.20 
35B WFRC 150 020 Road BMPs 6.61 3.85 
38 WFRC 2741 026 Road BMPs 11.12 7.99 

41 WFRC 2741 027 Road BMPs and 
New Culvert 9.1 7.81 

42 WFRC 2741 028 Road BMPs and 
New Culvert 56.11 15.53 

45 WFRC 150 019 Road BMPs 99.71 14.42 
46 WFRC 150 015 Road BMPs 26.53 10.51 
61 WFRC 2741 023 Road BMPs 2.54 1.72 

20 Lower RC 150 008 Road BMPs and 
Boring Under Stream 0.38 0.10 

31 Lower RC 150 012 Road BMPs 0.53 0.32 
59 Lower RC 150 006 Road BMPs 0.26 0.15 
62 Lower RC 150 011 Road BMPs 0.07 0.04 
66 Lower RC 150 011 Road BMPs 1.85 1.11 
67 Lower RC 150 008 Road BMPs 7.35 4.41 

Total Sediment Delivery 327.38 93.09 
Change in Sediment Delivery from Existing Conditions -234.29 

WFRC = West Fork Rock Creek; Lower RC = Lower Rock Creek excluding West Fork Rock Creek and East Fork Rock Creek. 
Modeled existing sediment delivered based on Traffic Factor of 5.0 (Light Truck); Modeled sediment delivery from project based 
on a Traffic Factor increase to 27.5 (Light-Heavy Truck) on segments of NFS Road #150 and NFS Road #2741. 
Table adapted from Table N-2, Appendix N of the Rock Creek Evaluation Adit License Application.  Assumptions regarding 
existing and predicted sediment delivery are described in Appendix N (RCR 2010).  Column “Modeled Existing Sediment 
Delivered to Streams from Roads (tons/year)” corresponds to Table N-2 column “Existing Load Total.”  Column “Modeled 
Sediment Delivered to Streams from Roads with Mitigation (tons/year)” corresponds to Table N-2 column “Water Bar 
Upgrades#, Widening at 38, 4-6” Gravel and Delivery Mitigation.” 
1Phase I sediment mitigation at sites on sections of NFS Road #150 and NFS Road #2741 to be used for mine-related travel 
includes water bar upgrades where existing conditions do not meet BMP guidelines, water diversion structures, ditch relief 
culverts, slash filter windrows, or settling basins at the outfall of each water diversion structure; 4 to 6 inches of gravel surface 
applied between new diversion structures and stream crossings; and two new culverts on NFS Road #2741 at the current stream 
ford locations.  At sites 17, 18, 31, 59, 62, 66, and 67, additional BMPs would be implemented to reduce the sediment delivery 
predicted by the Washington model.  The values shown for sediment delivery at these seven sites in column 7 are based on the 
assumption that additional BMPs (ditch relief culverts, erosion-control fabric and rock-lined ditches, and hydromulching 
disturbed ground to ensure quick revegetation) would be implemented, and that these BMPs would reduce sediment delivery by 
40 percent.  

Phase I Sediment and BMP Monitoring 
After the road improvements were completed, sediment levels would be monitored and the estimated 
reduction in sediment from the improvement work would be reevaluated using the Washington model. In 
some instances, instream sediment monitoring (streambed core sampling) would also be used to evaluate 
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the implementation and effectiveness of the sediment mitigation program at the locations shown on 
Figure N-1. 

Prior to Phase I road or facility construction, RCR would take suspended sediment measurements in West 
Fork Rock Creek and East Fork Rock Creek above the confluence of the forks, and Rock Creek near the 
confluence with the Clark Fork River, as discussed in Appendix K. If possible, continuous data recorders 
would be used. Other sediment monitoring requirements for Phase I, such as McNeil core sampling, 
turbidity monitoring, and streambed sediment monitoring are described in MPDES permit MT0031763 
and Appendix E of the Revised Rock Creek Evaluation Adit License Application for Exploration License 
(RCR 2010).  

RCR’s Phase I MPDES permit MT0031763, issued by the DEQ in 2016, authorizes discharge of 
stormwater to 26 outfalls in the Rock Creek watershed (and 5 within the Miller Gulch watershed) 
following treatment by site-specific BMPs. The receiving waters for the outfalls in the Rock Creek 
watershed are Rock Creek, unnamed tributaries to Rock Creek, Big Cedar Gulch, Orr Creek, West Fork 
Rock Creek, and unnamed tributaries to West Fork Rock Creek. Any stormwater discharge occurring 
during the construction of each of the 19 mitigation sites would be routed to a regulated outfall (Table N-
1; Figure N-1). The permit allows no discharge into state waters except when discharge is the result of 
precipitation and erosion and sediment controls are in place. At all outfalls, the maximum net daily 
turbidity limit is an increase of 5 Nephelometric Turbidity Units above the naturally occurring turbidity in 
the Rock Creek watershed, as measured between the control sites and monitoring sites specified in the 
permit. The permit turbidity limits are designed to protect beneficial uses in Rock Creek, which include 
the growth and propagation of salmonid fishes and associated aquatic life. Implementation of Phase I 
sediment mitigation could result in short-term increases in sediment delivery to streams during instream 
construction activities and road improvements near streams, but turbidity monitoring would be completed 
before, during, and after construction to ensure that turbidity limits were not exceeded. After construction 
begins, turbidity samples would be collected daily from specified control and monitoring sites (Figure N-
1), and compliance with BMPs would be monitored by daily inspection. RCR would develop and 
implement a final Storm Water Pollution Prevention Plan, and install and maintain all BMPs in 
accordance with the Montana Department of Transportation’s Erosion and Sediment Control Best 
Management Practices Reference Manual (2004). RCR would continue Phase I monitoring and BMP 
inspections until final stabilization of disturbances had occurred and the DEQ terminated MPDES permit 
MT0031763. Short-term increases in sediment delivery could occur during the construction of sediment 
mitigation BMPs and, based on previous studies described in the Final SEIS (Section 4.7.3.4.5), may 
continue to occur for a few hours or up to two days after construction was completed. However, 
implementation of the BMPs would result in a long-term reduction in fine sediment in Rock Creek that 
would improve aquatic life habitat in the creek. 

Alternative V Phase II Mitigation 
To achieve the total estimate of 400 tons needed for mitigation of the Rock Creek Mine Project within the 
Rock Creek watershed, additional sediment mitigation of 166 tons within the Rock Creek watershed 
would be required before the start of construction for Phase II of the project. Because conditions may 
change before the start of Phase II of the Rock Creek Mine Project, specific sites for sediment mitigation 
for Phase II would be chosen late in the evaluation phase 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 delivery and the expected sediment reduction for each site. Examples of Phase II activities that 
would contribute to a reduction in sediment in Rock Creek include realigning and paving a segment of 
NFS road #150 and paving or graveling all roads used during mine operation between the mill, mine, 
paste plant, wastewater treatment plant, highway, and rail loadout facility. Monitoring data collected at 
the19 sites shown in Table N-1 would be used to help determine Phase II sediment mitigations. If activity 
at a Phase II mitigation site could result in a stormwater discharge, RCR would obtain coverage for the 
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discharge under a MPDES permit. Monitoring and inspection requirements would be determined after the 
mitigation sites were identified. RCR would be required to demonstrate that the additional estimated 
average reduction of 166 tons in sediment delivery remained effective until final stabilization of 
disturbances had occurred and the DEQ terminated the MPDES permit. The Phase II mitigation plan 
would be a part of the updated Plan of Operations and would require approval by the KNF. 

As with the Phase I mitigation measures, mitigations would reduce sediment yield to Rock Creek and 
improve streambed conditions, and would be consistent with the 2015 KFP components pertaining to 
sediment, erosion, and aquatic and riparian habitat. The mitigations would not be intended to fully restore 
Rock Creek to its original pristine condition. Sediment and runoff from all disturbed areas would be 
minimized through the use of BMPs developed in accordance with the Forest Service’s National Best 
Management Practices for Water Quality Management on National Forest System Lands (USFS 2012) 
and the BMP requirements in the MPDES permit. 
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Q-1 

Appendix Q – Failure Modes Effects Analysis for the 
Rock Creek Underground Mine 

1.1 INTRODUCTION 
This appendix contains the underground mine Failure Modes Effects Analysis (FMEA) completed 

as  a  collaborative  effort  between  the  Forest  Service  (FS),  ERO  Resources  Corp.  (ERO),  and  Agapito 

Associates, Inc. (AAI). An FMEA is a step‐by‐step approach for identifying all possible failures in a design, 

a  manufacturing  or  assembly  process,  or  a  product  or  service.  “Failure  modes” means the  ways, 

or modes, in which something might fail. The FMEA was taken from AAI (2014) in their report detailing 

the Evaluation of Troy Mine Subsidence to Rock Creek.  

1.2 FAILURE MODES EFFECTS ANALYSIS 

An underground mine FMEA was completed as a collaborative effort between the FS, ERO, and 

AAI.   The FMEA was an expansion of the 1998 Rock Creek Project FMEA that focused primarily on the 

tailings facility (Klohn Crippen Consultants, Ltd. 1998) and followed a methodology used in a Montanore 

Project FMEA by Klohn Crippen Berger Ltd. (2009).  The main portion of the work was completed during 

a FMEA workshop held  in Missoula, Montana, on April 28 and 29, 2014.   Gabriel Esterhuizen, a pillar 

design  expert  from  the  National  Institute  for  Occupational  Safety  and  Health  (NIOSH)  Pittsburgh 

Research Center presented pillar design  concepts  and  recent  research  results on  the  first day of  the 

workshop; however, NIOSH was not a contributor to the FMEA.  Outstanding issues related to the FMEA 

were resolved during a conference call on June 5, 2014.  

In essence, the FMEA process involves conducting a risk assessment that identifies contributing 

factors or “failure modes”  that could  lead  to  subsidence affecting  the environment.    It also  identifies 

compensating factors or mitigation measures that will reduce and help manage the risk.  The likelihood 

and  consequence  of  the  underground  failure modes  are  assessed  and  categorized  (A  through  E  for 

likelihood,  and  1  through  5  for  consequence).    Risk  is  the  product  of  likelihood  and  consequence; 

therefore, risk is represented as a five by five matrix.  Within this matrix, six different risk categories are 

defined (1 through 5, and less than 1).  Table 1 shows the matrix of consequences, likelihoods, and risk 

categories.  Descriptors of each risk category are given in Table 2.  

The process begins by  identifying  failure modes  that could  lead  to subsidence, and  identifying 

the  project  stages  for which  the  failure modes  are  of  concern.    The  likelihood  of  the  failure mode 

occurring  without mitigation  is  then  assessed.    Consequences  to  the  environment  are  assigned  to 

different resources, in this case to (1) water quantity, (2) biophysical (loss of stream habitat and aquatic 

life,  and  groundwater  dependent  ecosystems),  (3)  community/social  (physical  or  socio‐economic 

impacts  to humans), and  (4) wilderness character.   One of  three confidence  levels  is  then assigned  to 

each  failure mode  risk  based  on  the  perceived  variability  of  likelihoods  and/or  consequences.    The 

confidence levels are high (low variability), moderate (moderate variability), and low (potential for high 

variability). 
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Unmitigated risks are adjusted using a “binning” process.   These adjustments were applied for 

the Rock Creek underground mine FMEA in one of two ways.  Risks assigned a low confidence level were 

moved  to  the next highest  likelihood category  (for example,  from a D  to a C).   Risks applicable  to  the 

post‐closure project stage were  likewise moved to the next higher  level.   These adjustments were not 

cumulative,  that  is, post‐closure  risks with  low confidence were adjusted one  likelihood category, not 

two.   

Two  levels  of  compensating  factors  (mitigation)  are  then  considered  to  possibly  lower  the 

likelihood  of  the  risk:  (1)  compensating  factors  and  adequacy  of  design  controls  contained  in  the 

proponent’s proposed action, and  (2) compensating  factors  included  in  the Kootenai National Forest’s 

(KNF’s) and Montana Department of Environmental Quality’s (DEQ’s) modified alternatives.  The degree 

(if  any)  to which  these  factors  lower  the  likelihood  of  the  risk  are  based  on  judgment,  and  are  not 

limited  to  single  category  reclassifications  (for  example,  likelihood  could  be  adjusted  from  “always 

certain” to “conceivable but improbable” if the mitigation were judged effective enough).  On the basis 

of the binning process and compensating factors, a risk management plan can be developed for any high 

risk  items  identified.   The risk management plan can  include a number of components such as design 

studies, design changes, testing, monitoring, and quality control and quality assurance.    In the case of 

the underground mine, RCR would incorporate the compensating factors into the mine plan submitted 

for agency approval. 

Further  details  of  the  inputs  to  the  FMEA  are  shown  in  Table  3  (Project  Stages),  Table  4 

(Likelihood Definitions), and Table 5 (Summary of Consequences).  Results of the FMEA are presented in 

Table 6.   

As shown in Table 6, the risk levels for the Agency modified alternatives fall into two categories.  

Eight of the seventeen failure modes are categorized as Level 1 risks, meaning they are of concern to the 

engineering design and operations staff and require operating procedures and risk management plans 

to manage  the  risks.    The  remaining  nine  failure modes  are  categorized  as  less  than  Level  1  risks, 

meaning that if they are mitigated as envisioned by the KNF and DEQ, they are inconsequential.   

Following are the mitigations specified by the FS that would be required as part of the mine plan 

and are used  in determining  the  final  risk  levels  in Table 6.   The authority  for  the FS  to  require  these 

mitigations to be implemented by Rock Creek Resources (RCR), and to ensure that they are carried out, 

is given  in  the Title 36 Code of Federal Regulations, Part 228, Subpart A – Locatable Minerals  (36 CFR 

228.8). 

1) Prior  to Phase  I  (Evaluation Adit),  submit an updated mine plan  that  incorporates  information 

from  the Troy Mine pillar  failures, and a Rock Mechanics Data Collection and Monitoring Plan.  

The updated mine plan may alter proposed pillar and drive  sizes.   Collected data  is  to  include 

horizontal  stress  field  measurements.    Prior  to  Phase  II  (Construction),  submit  for  agency 

approval a detailed mine plan, using the data collected during Phase I, that minimizes the risk of 

subsidence.  Include the physical setting of the ore body and the planned extent of mining in the 

mine plan. 

2) Fund biannual surveys of underground workings by an independent underground surveyor.  Fund 

an  independent  technical  advisor  to  assist  KNF  and DEQ with mine  plan  review.    Complete  a 

quarterly geotechnical assessment of underground workings by a qualified person and submit an 
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annual assessment report.  After data review, the FS would require RCR to modify the mine plan 

as necessary to minimize effects on National Forest System surface resources. 

3) Pillar designs with less than a 0.8 w/h ratio would require justification by RCR as to their stability, 

and Agency2 approval prior to construction. 

4) Prior to Phase  II, complete detailed mapping of surficial geology and evaluation adit geology to 

confirm major geologic structures.  Maintain a buffer (barrier pillar) of 100 ft on either side of the 

Copper  Lake  Fault,  the  Moran  Fault,  and  other  faults  as  shown  on  Figure  3‐2  of  the  SEIS.  

Minimize  size and number of drives  through  the  faults.   KNF and DEQ  review and approval of 

hydrologic  and  geotechnical  studies  and  an updated hydrologic model  is  required before RCR 

could mine with a smaller fault barrier pillar.  Perform probe drilling in advance of development 

near major faults. 

5) Prior to Phase  II, complete detailed mapping of surficial geology and evaluation adit geology to 

identify  discontinuities.    Review  core  logs  for  discontinuities.    Incorporate  information  about 

discontinuities into mine planning.  Submit a detailed mine plan as in item 1.  During operations, 

include assessment of  jointing and major  structures  in quarterly geotechnical assessments and 

annual  reporting  described  in  item  2.    Perform  probe  drilling  in  advance  of  development  to 

detect minor faults. 

6) Describe blasting practices to minimize overbreak in Explosive Handling and Blasting Plan. 

7) Explicitly state that no secondary mining (reduction in pillar width or length, or increase in pillar 

height from designed final dimensions) will be allowed.  

8) Production mining at cover depths  less than 450 ft would require  justification by RCR and prior 

approval by the KNF and DEQ. 

9) The  detailed mine  plan  referenced  in  item  1 will  include  explicit  analysis  of  sill  pillar  stability 

should multi‐level mining geometries be proposed. 

10) Maintain a 1,000‐ft buffer from the north and south outcrop. 

In  summary,  the  risk  assessment  identifies  the  main  areas  of  risk  associated  with  the 

underground mine and subsidence, identifies mitigation measures to manage the risks, and assists in the 

preparation  of  the  Supplemental  Environmental  Impact  Statement.    The  identified  risks were  low  or 

inconsequential after compensating factors were applied.   This risk assessment should also be used to 

guide  the  future development  and updating of  the mine design  and  safety plans, underground mine 

operations  and  maintenance,  and  monitoring  programs.    The  risk  assessment  should  be  updated 

throughout operations to reflect ongoing changes and to incorporate relevant new information.  
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Table 1. FMEA Risk Level Matrix 

 
 

  

Risk Level 1 E,5 Risk Level 2 D,5 Risk Level 3 C,5 Risk Level 4 B,5 Risk Level 5 A,5

Risk Level <1 E,4 Risk Level 1 D,4 Risk Level 2 C,4 Risk Level 3 B,4 Risk Level 4 A,4

Risk Level <1 E,3 Risk Level <1 D,3 Risk Level 1 C,3 Risk Level 2 B,3 Risk Level 3 A,3

Risk Level <1 E,2 Risk Level <1 D,2 Risk Level <1 C,2 Risk Level 1 B,2 Risk Level 2 A,2

Risk Level <1 E,1 Risk Level <1 D,1 Risk Level <1 C,1 Risk Level <1 B,1 Risk Level 1 A,1

Source: Klohn Crippen 2009
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Table 2. FMEA Risk Level Summary 

 
 

Table 3. FMEA Project Stages 

 
Table 4. FMEA Likelihood Definitions 

 

Risk 
Level Description

5 Risk with a likelihood of "always certain" and "catastrophic" consequences (A,5), and are classified as "fatal flaws."  
Level 5 risks are unacceptable and mean that a new design is needed or the project should not go ahead.

4 Risk of "likely" likelihood and "catastrophic" consequences (B,5); and risk with "always certain" likelihood and "major" 
consequences (A,4).  Level 4 risks are of concern to senior management, shareholders, and the potentially affected public.  
They require a high level of scrutiny and detailed risk management and contingency plans.

3 Risk with "possible" likelihood and "catastrophic" consequences (C,5); risk with "likely" likelihood and "major" 
consequences (B,4); and risks with "always certain" likelihood and "moderate" consequences (A,3).  Level 3 risks are of 
concern of senior management, engineering design and operating staff.  They require a risk management plan and 
contingency plan.

2 Risk with "unlikely" likelihood and "catastrophic" consequences (D,5); risk with "possible" likelihood and "major" 
consequences (C,4);  risks with "likely" likelihood and "moderate" consequences (B,3); and, risks with "always certain" 
likelihood and "minor" consequences (A,2).  Level 2 risks are of concern to the engineering design and operations staff 
and require operating procedures and risk management plans to manage the risks.

1 Risk with "conceivable but improbable" likelihood and "catastrophic" consequences (E,5); risk with "unlikely" likelihood 
and "major" consequences (D,4);  risks with "possible" likelihood and "moderate" consequences (C,3); risks with 
"likely" likelihood and "minor" consequences (B,2); and, risk with "always certain" likelihood and "insignificant" 
consequences (A,1).  Level 1 risks are of concern to the Engineering design and operations staff and require operating 
procedures and risk management plans to manage the risks.

<1 Risks which range from "conceivable but improbable" likelihood and "major" consequences to "likely" likelihood and 
"insignificant" consequences (B,1, C,1, C,2, D,1, D,2, D,3, E,1, E,2, E,3, E,4) are considered to be inconsequential; 
however, they are presented in the risk tables because they were discussed in the risk assessment workshop.

       

Symbol Stage Duration 
(years)

C Evaluation and construction 5
O Operations 20
CL Closure 5
P Post-closure In perpetuity
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Table 5. FMEA Table of Consequences 

Category 

Water Quantity 
for Operations 

and Post-Closure 
without Adit 

Plugs 

Water Quantity for 
Post-Closure with 

Adit Plugs 

Biophysical 

Community-Social 
Wilderness 
Character Stream Habitat/Aquatic 

Life 

Groundwater 
Dependent 

Ecosystems (GDE)  

1. Insignificant  
No measurable 
change from 
baseline conditions 

No measurable change 
from baseline 
conditions 

No measurable change 
from baseline conditions 

No measurable 
change from baseline 
conditions 

No measurable 
change 

No noticeable 
changes in 
wilderness 
resources or natural 
wilderness quality 

2. Minor 

Increased mine 
inflows during 
runoff in isolated 
areas; <10% 
change in mean 
annual flow in one 
or more drainages 

Increased mine inflows 
during runoff in isolated 
areas; <10% change in 
mean annual flow in 
one or more drainages 

ESA effect: may affect 
T&E species but not 
likely to adversely affect 

<10% of GDEs 
overlying subsidence 
area affected 

No adverse effect in 
the socio-economics 
of local communities; 
affects <10 people 
and no loss of life 

Minor effects on 
wilderness resource 
(wetlands, 
streamflow, 
scenery, etc.) and 
natural wilderness 
quality not readily 
noticed 

3. Moderate 

Change in pattern 
of surface water 
runoff over 10 to 
30% of mine void; 
change in mean 
annual flow in one 
or more drainages 
of 10 to 30%  

Interconnected fractures 
change pattern of 
surface water runoff, 
reducing mean annual 
flow in one or more 
drainages of 10 to 30% 

ESA effect: may affect 
and would likely  
adversely affect 

10-30% of GDEs 
overlying subsidence 
area affected 

Reduction in the 
social and economic 
conditions affecting 
10 to 100 people; 
potential for 1 life 
lost 

Effects on 
wilderness resource 
and reduction in 
natural wilderness 
quality noticeable 
in small areas 
overlying mine 
void 
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Category 

Water Quantity 
for Operations 

and Post-Closure 
without Adit 

Plugs 

Water Quantity for 
Post-Closure with 

Adit Plugs 

Biophysical 

Community-Social 
Wilderness 
Character Stream Habitat/Aquatic 

Life 

Groundwater 
Dependent 

Ecosystems (GDE)  

4. Major 

Change in pattern 
of surface water 
runoff over 30 to 
75% of mine void; 
change in mean 
annual flow in one 
or more drainages 
of 30 to 75%  

Interconnected fractures 
change pattern of 
surface water runoff, 
reducing mean annual 
flow in one or more 
drainages of 30 to 50% 

ESA effect: may affect 
and would likely  
adversely affect 

30-75% of GDEs 
overlying subsidence 
area affected 

Reduction in the 
social and economic 
conditions affecting 
100 to 1,000 people; 
potential for 2-9 lives 
lost 

Effects on 
wilderness resource 
and elimination of 
natural wilderness 
quality noticeable 
75% or more of the 
area overlying mine 
void 

5. Catastrophic 

Change in pattern 
of surface water 
runoff over 75% or 
more of mine void; 
change in mean 
annual flow in one 
or more drainages 
of more than 75% 

Interconnected fractures 
change pattern of 
surface water runoff, 
reducing mean annual 
flow in one or more 
drainages of more than 
50% 

ESA effect: may affect 
and would likely  
adversely affect 

More than 75% of 
GDEs overlying 
subsidence area 
affected 

Reduction in the 
social and economic 
conditions affecting 
>1,000 people; 
potential for 10 or 
more lives lost 

Effect on 
wilderness resource 
and elimination of 
natural wilderness 
quality noticeable 
50% of the area 
overlying mine 
void 

 

 

 

 





Key:  Likelihood Annual Probability Likelihood of Occurrence Return Period 
(year) Key:  Project Stage Definitions

 E—Negligible < 10-4 < 0.1% chance of occurrence > 10,000 Low (L) Potential for high variability Operations (O)
 D—Very Low 10-3 to 10-4 0.1–1% chance of occurrence 1,000 to 10,000 Moderate (M) Moderate variability Closure (C)
 C—Low 10-2 to 10-3 1–10% chance of occurrence 100 to 1,000 High (H) Low variabilty Post-Closure (PC)
 B—Moderate 10-1 to 10-2 10–50% chance of occurrence 10 to 100
 A—High > 10-1 > 50% chance of occurrence < 10

Mine Component I.D. No. Failure Mode / Potential Problem Maximum Potential Effect

Pr
oj

ec
t S

ta
ge

L
ik

el
ih

oo
d 

(in
iti

al
)

W
at

er
 Q

ua
nt

ity

B
io

ph
ys

ic
al

C
om

m
un

ity
/S

oc
ia

l

W
ild

er
ne

ss
 C

ha
ra

ct
er

L
ev

el
 o

f C
on

fid
en

ce

 L
ik

el
ih

oo
d 

(a
dj

us
te

d)

R
is

k 
Pa

ra
m

et
er

 (i
ni

tia
l)

Compensating Factors and Adequacy 
of Design Controls in Proposed 

Action

R
is

k 
Pa

ra
m

et
er

 (a
dj

us
te

d)

R
is

k 
L

ev
el

Mitigations

R
is

k 
Pa

ra
m

et
er

s (
ad

ju
st

ed
)

R
is

k 
L

ev
el

 (a
dj

us
te

d)
 

Rationale for Mitigation and Notes

100.2 Presence of major geologic structures
Reduced pillar strength.  Wide-area failure of 
multiple pillars.  Chimney subsidence in shallow 
overburden or trough subsidence in deeper areas.

O,C,PC C 3 3 4 4 M B B,4

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 ft; use a 
horizontal pillar to facilitate extraction 
over the entire ore height in areas where 
the proposed ore extraction thickness 
exceeded the capacity of designed 
pillars.

B,4 3

Prior to Phase II, complete detailed mapping of surficial geology and 
evaluation adit geology to confirm major geologic structures.  Maintain a 
buffer (barrier pillar) of  100 ft on either side of  the Copper Lake Fault,  the 
Moran Fault, and other faults shown on Figure 3-2 of the SEIS.  Minimize size 
and number of drives through the faults. Agency review and approval of 
hydrologic and geotechnical studies and updated  hydrologic model before RCR 
could mine with a smaller buffer area; probe drilling in advance of development 
near faults.

D,4 1

Faults shown on SEIS Figure 3‐2 based 
on Balla (2000) require confirmation.  
Barriers would reduce the uncertainty 
of fault conditions.

100.3
Geologic discontinuities (e.g., minor 
faults, weak bedding horizons, joints, 
clay infilling)

Reduced pillar strength.  Wide-area failure of 
multiple pillars.  Chimney subsidence in shallow 
overburden or trough subsidence in deeper areas.

O,C,PC C 3 3 4 4 L B B,4 None proposed. B,4 3

Prior to Phase II, complete detailed mapping of surficial geology and 
evaluation adit geology to identify discontinuities.  Review core logs for 
discontinuities.  Incorporate information about discontinuities into mine 
planning.  Submit updated mine plan described in 100.1.  During Operations, 
include assessment of jointing and major structures in quarterly geotechnical 
assessment and annual reporting described in 100.1.  Probe drilling in advance 
of development for minor faults.

D,4 1

Because discontinuities only detected 
fully until excavation occurred, 
likelihood would be on the upper end 
of very low (likelihood level D) and 
risk would be greater than 100.1 and 
100.2.

100.4 Unfavorable rock type; low rock 
strength

Reduced pillar strength.  Wide-area failure of 
multiple pillars.  Chimney subsidence in shallow 
overburden or trough subsidence in deeper areas.

O,C,PC C 3 3 4 4 M B B,4 Collect unspecified additional rock 
mechanics data. B,4 3 See 100.1. D,4 1

New information gathered from Troy 
Mine.  Needed to protect the 
wilderness resource.

100.5 Operations:  pillar overshoot from 
blasting

Reduced pillar strength.  Wide-area failure of 
multiple pillars.  Chimney subsidence in shallow 
overburden or trough subsidence in deeper areas.

O C 3 3 4 4 M C C,4 None proposed C,4 2 During Operations, implement mitigation described in 100.2.  Describe blasting 
practices in Explosive Handling and Blasting Plan. E,4 <1

Current blasting technology would 
allow for more precision in pillar sizes 
post‐blasting.  Plan would describe 
techniques.

Production Area Pillars (100.0) 100.6 Undersided pillar from pillar robbing
Reduced pillar strength.  Wide-area failure of 
multiple pillars.  Chimney subsidence in shallow 
overburden or trough subsidence in deeper areas.

O A 4 4 3 4 H A A,4

Future engineering studies to determine 
feasibility of selective pillar removal or 
reduction In pillar dimensions; modified 
in a 1996 letter to the Corps of 
Engineers indicating no pillar recovery.

E,4 <1 No pillar recovery. E,4 <1
Specifying no pillar recovery ensures 
Alternative V would not allow 
secondary pillar recovery.

200.1 Roof span too great Chimney subsidence in shallow overburden in 
localized areas. O,C,PC D 1 1 3 2 M C C,3 See 100.1. C,3 1 See 100.1; leave minimum of 450 ft unless agencies approve a thinner buffer 

based on rock mechanics data. D,3 <1

A minimum of 450 ft is recommended 
as a preliminary numeric criterion 
given uncertainty of underground 
conditions.  Final thickness to be 
determined during final design.

200.2 Poor roof rock quality Chimney subsidence in shallow overburden in 
localized areas. O,C,PC C 1 1 3 2 M B B,3 Collect unspecified additional rock 

mechanics data. B,3 2 See 200.1. D,3 <1 See 200.1.

200.3 Presence of groundwater Chimney subsidence in shallow overburden in 
localized areas. O,C,PC D 1 1 3 2 M C C,3 None proposed. C,3 1 See 100.3. D,3 <1

New information gathered from Troy 
Mine.  Needed to protect the 
wilderness resource.

More specificity in mine plan required 
before and after Phase I.  Funding of 
independent underground surveyor and 
technical advisor would provide 
agencies with means to monitor and 
assess underground development.

Bolded mitigation would apply to all 
failure modes assessed in this 
FMEA.

A 0.8 width-to-height ratio is 
recommended as a preliminary 
numeric criterion (see AAI 2014).  
Final ratio to be determined during 
final design.

B,4 B,4 3

Pillar and drive sizes: 
Pillars 45 ft square and drives and 
crosscuts 45 ft wide.  Where additional 
stability was required, slot pillars 30 ft 
wide and drives 50 ft wide on 80-ft 
centers.  The overall length of the slot 
pillar would vary but could be on the 
order of several hundred feet long.

Width-to-height ratios:
In general, pillar width-to-height ratios 
for conventional room-and-pillar mining 
should not be less than 0.5.  The slot 
mining method utilizing width-to-height 
ratios in the area of 0.4 has been shown 
to be satisfactory.  Areas with ore 
thickness near 200 ft to account for the 
width-to-height ratio of the pillars.  The 
best ratio using the slot pillar 
configuration was 0.4.

D,4 1

Mine Roof/Back (200.0)

3 3 4 4 M BC

Prior to Phase I, submit an updated mine plan that incorporates information 
from the Troy Mine pillar failures, and a Rock Mechanics Data Collection and 
Monitoring Plan. The updated mine plan may alter proposed pillar and drive 
sizes.  Collected data to include horizontal stress field.  Prior to Phase II, 
submit for agency approval a detailed mine plan, using the data collected 
during Phase I, that minimizes the risk of subsidence.  Include the physical 
setting of the ore body and the planned extent of mining in mine plan. 

Fund biannual surveys of underground workings by an independent 
underground surveyor.  Fund independent technical advisor to assist 
agencies with mine plan review. Complete quarterly geotechnical 
assessment of underground workings by a qualified person and submit 
annual assessment report.  After data review, the KNF would require RCR 
to modify the mine plan as necessary to minimize effects on National Forest 
System surface resources under the authority under 36 CFR 228.8.

Pillar designs with less than a 0.8 width-to-height ratio would require 
justification by RCR as to their stability and agency approval prior to 
construction.

Failure Mode and Effects Consequences Confidence Proposed Action Agency-Modified Alternative

Production Area Pillars (100.0)

100.1 Inadequate pillar design
Reduced pillar strength.  Wide-area failure of 
multiple pillars.  Trough subsidence in deeper 
areas.

O,C,PC

Possible
Likely
Certain 5—Catastrophic

Table 6.   FMEA Results

2—Minor
1—Insignificant 

3—Moderate
4—Major

Key:  Consequence Key:  Confidence Level
Narrative Descriptor

Conceivable but improbable
Rare



 



Key:  Likelihood Annual Probability Likelihood of Occurrence Return Period 
(year) Key:  Project Stage Definitions

 E—Negligible < 10-4 < 0.1% chance of occurrence > 10,000 Low (L) Potential for high variability Operations (O)
 D—Very Low 10-3 to 10-4 0.1–1% chance of occurrence 1,000 to 10,000 Moderate (M) Moderate variability Closure (C)
 C—Low 10-2 to 10-3 1–10% chance of occurrence 100 to 1,000 High (H) Low variabilty Post-Closure (PC)
 B—Moderate 10-1 to 10-2 10–50% chance of occurrence 10 to 100
 A—High > 10-1 > 50% chance of occurrence < 10

Mine Component I.D. No. Failure Mode / Potential Problem Maximum Potential Effect
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Rationale for Mitigation and Notes

Failure Mode and Effects Consequences Confidence Proposed Action Agency-Modified Alternative

Possible
Likely
Certain 5—Catastrophic

2—Minor
1—Insignificant 

3—Moderate
4—Major

Key:  Consequence Key:  Confidence Level
Narrative Descriptor

Conceivable but improbable
Rare

300.1 Poor floor rock quality Widespread floor failure and pillar punching, 
leading to trough subsidence in deeper areas. O,C,PC E 3 3 4 4 M D D,4 Collect unspecified additional rock 

mechanics data. D,4 1 See 100.1. E,1 <1
New information gathered from Troy 
Mine.  Needed to protect the 
wilderness resource.

300.2 Presence of groundwater Widespread floor failure and pillar punching, 
leading to trough subsidence in deeper areas. O,C,PC E 3 3 4 4 M D D,4 None proposed. D,4 1 None proposed. D,4 1

Water assumed to be managed 
appropriately during normal 
operations.

400.1 Design:  sill pillar too thin

Reduced pillar strength.  More severe surface 
expression of failure than production pillars.  
Chimney subsidence in shallow overburden or 
trough subsidence in deeper areas.

O,C,PC C 3 3 4 4 L B B,4

Areas with ore thickness near 200 ft to 
account for the width-to-height ratio of 
the pillars.  The best ratio using the slot 
pillar configuration was 0.4.  This will 
be equivalent to 75 ft of overall ore 
thickness using a 30 ft wide pillar.  
Placement of a horizontal pillar required 
to allow the safe mining of the ore in 
these thicker ore horizons.  The pillar 
design lined up the pillars so that the 
stress forces do not create unacceptable 
stress in the floor or back of the 
adjacent mining block.

B,4 3 See 100.1; design would explicitly assess sill pillar stability. D,4 1
Numerical modeling; review of mine 
plan described in 100.1.

400.2 Unfavorable rock type; low rock 
strength

Reduced pillar strength.  More severe surface 
expression of failure than production pillars.  
Chimney subsidence in shallow overburden or 
trough subsidence in deeper areas.

O,C,PC C 4 4 4 4 M B B,4 Collect unspecified additional rock 
mechanics data. B,4 3 See 100.1; design would explicitly assess sill pillar stability. D,4 1

Numerical modeling; review of mine 
plan described in 100.1.

400.3 Geologic discontinuities (e.g., weak 
bedding horizons, joints, clay infilling)

Reduced pillar strength.  More severe surface 
expression of failure than production pillars.  
Chimney subsidence in shallow overburden or 
trough subsidence in deeper areas.

O,C,PC C 4 4 4 4 M B B,4 Collect unspecified additional rock 
mechanics data, B,4 3 See 100.1; design would explicitly assess sill pillar stability. D,4 1

Risk slightly greater than 400.1; see 
discussion under 100.3.

Outcrop/Surface Buffer  (600.0) 600.1 Too thin Chimney subsidence in shallow overburden in 
localized areas. O,C,PC B 1 1 3 3 M A A,3

Leave a minimum 100 ft of overburden 
between any working area and the 
ground surface.

B,3 2
maintain 1,000-ft buffer at north and south outcrop; leave minimum of 450 ft 
unless agencies approve a thinner buffer based on rock mechanics data; see 
100.1.

D,3 <1
Barriers would reduce the uncertainty 
of underground conditions.

Fault Crossings (700.0) 700.1 Too many fault penetrations Chimney subsidence in shallow overburden in 
localized areas. O,C,PC C 1 1 3 3 M B B,3 See 100.2. B,3 2 See 100.2 and 100.3. D,3 <1

New information gathered from Troy 
Mine.  Needed to protect the 
wilderness resource.

Adits (800.0) 800.1 Cover too thin Chimney subsidence in shallow overburden in 
localized areas. O,C,PC C 1 1 3 1 M B B,3

Mine permit application is not specific 
as to whether or not mine adits would 
be sealed or left free draining; but it is 
probable that the mine adits as well as 
the evaluation adit would be plugged by 
concrete bulkheads leaving near vertical 
faces.

B,3 2

Agencies' Closure Options in Alternative V:
One of three mine closure options:  1) mine adits closed at the portal and mine 
water drain freely from the adit portals; 2) mine adits plugged with reinforced 
concrete near the intersection of the adits and the mine void and the mine 
allowed to flood above this location; 3) mine adits plugged with reinforced 
concrete near  intersection of the adits and the mine void, at adit entrances, and 
at several places along the adits, and the mine would be allowed to flood above 
the plugs. 
Agencies' Mitigation in Alternative V:
Maintain minimum of 450 ft unless agencies approve a final closure plan with 
a thinner overburden thickness

D,3 <1

A minimum of 450 ft is recommended 
as a preliminary numeric criterion.  
Final thickness to be determined 
during final design.

Mine Floor (300.0)

Sill Pillar (400.0)
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1 Introduction and Background
RC Resources (RCR) proposes to develop the Rock Creek Project, a proposed underground
copper/silver mine and mill/concentrator complex in northwestern Montana with a mine life of 33 to
38 years (Figure 1). RCR currently holds mineral rights 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 Kootenai National Forest (KNF). The mill and other
facilities would be located on National Forest System lands. All proposed facilities would be located
outside of the CMW except for a fourth adit with an intake portal that might be constructed for
ventilation (as described in the Draft Supplemental Environmental Impact Statement (SEIS); USFS
2016).

The proposed action is Alternative V, the U.S. Forest Service’s (USFS’s) preferred alternative to RCR’s
proposed mine plan, and is described in pages B-18 through B-21 of the 2007 Final Biological
Opinion (BO; USFWS 2007). The complete description of Alternative V is provided in the Final
Environmental Impact Statement (FEIS; MDEQ and USFS 2001). Additional information is also found
in Section 2.3.1, Table 2-1, and summarized in Table S-1 of the Draft SEIS (USFS 2016). 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 CMW. A fourth adit may be constructed in the CMW as described above. 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. Tailings would be deposited in a tailings facility behind an embankment.

Bull trout (Salvelinus confluentus) is currently listed as threatened under the Endangered Species Act
(ESA; listed) and occurs within the project area. The U.S. Fish and Wildlife Service (USFWS) has
designated bull trout critical habitat in the project area (USFWS 2010). The ESA requires the KNF to
ensure that any action it approves is not likely to jeopardize the continued existence of a listed
species or result in the destruction or adverse modification of critical habitat.

In October 2006, the USFWS issued its Biological Opinion (BO) on the Effects to Bull Trout from the
Implementation of Proposed Actions Associated with Plan of Operations for the RCR Rock Creek
Copper/Silver Mine (USFWS 2006). In September 2007, the USFWS issued an amended, Final BO
(USFWS 2007). In the time since the 2007 Final BO was submitted, additional information has been
collected and developed pertaining to bull trout, its critical habitat, and the effects of the proposed
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Rock Creek Mine on bull trout and bull trout critical habitat. Only bull trout and bull trout critical
habitat are addressed in this Supplemental Biological Assessment (BA).

The purpose of this Supplemental BA is to update information presented in the 2007 Final BO
(USFWS 2007); this Supplemental BA analyzes the new information that has been collected or
developed to aid in determining if formal consultation should be re-initiated regarding bull trout and
bull trout critical habitat.

Issues satisfactorily addressed in the 2007 Final BO (USFWS 2007) are not discussed in this
Supplemental BA. To facilitate comparison between the 2007 Final BO and this Supplemental BA, the
general format and outline of the 2007 Final BO are followed when possible.

1.1 Regulatory Background and Consultation History
The following regulatory background and consultation history is compiled chronologically, focusing
on bull trout and bull trout critical habitat.

In 1999, the USFWS received a BA analyzing the effects of the proposed action on bull trout with a
determination of Likely to Adversely Affect the ESA listed bull trout (USFS 1999). Formal consultation
with the USFWS regarding the effects of the project to the bull trout was requested at that time.
Subsequently, the USFWS completed a BO for the Rock Creek Project on December 15, 2000 (USFWS
2000). The USFWS concluded that the proposed action would not jeopardize the continued existence
of bull trout. The USFS and the Montana Department of Environmental Quality (MDEQ) jointly
completed the FEIS for the project (MDEQ and USFS 2001) and incorporated additional stipulations
in the preferred Alternative V description as a result of the consultation process. A Record of
Decision (ROD) followed the FEIS and incorporated the 2000 Rock Creek Mine BO. Critical Habitat
had not yet been proposed at that time.

A Complaint for Declaratory and Injunctive Relief was filed on August 27, 2001, challenging the validity
of the 2000 BO. The USFWS withdrew the 2000 BO in March 2002, and the USFS subsequently
withdrew the ROD. Additional consultation on bull trout occurred during 2002 and 2003.

On May 9, 2003, the USFWS issued a BO (USFWS 2003) that concluded that the proposed Rock Creek
Project would not likely jeopardize bull trout and would not likely adversely modify proposed bull
trout critical habitat based upon updated information. In June 2003, the KNF issued a new ROD for
the Rock Creek Project.

An amended Complaint for Declaratory and Injunctive Relief was filed on July 10, 2003, pertaining to
the 2003 BO. On March 28, 2005, the court set aside and remanded the 2003 BO back to the USFWS
for reconsideration.
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On September 26, 2005, 2.88 river miles (RM) of bull trout critical habitat were designated in Rock
Creek—2.65 RM (four segments) in the mainstem of Rock Creek, and 0.23 RM (one segment) in East
Fork Rock Creek; these units were evaluated in the 2007 Final BO (USFWS 2007). The USFWS
concluded that the proposed action is not likely to destroy or adversely modify designated bull trout
critical habitat of the Columbia River Basin.

The USFWS replaced the remanded 2003 BO with its 2006 BO. After the USFS requested re-initiation
of consultation, and in response to new information, the USFWS issued a Supplement to the 2006 BO
in 2007, in which it concluded that the re-initiation of formal ESA consultation was not required. This
2007 Final BO (USFWS 2007) was based on further consideration in accordance with the 2005 Court
Order and on new information related to bull trout that became available from 2003 to 2007. The
amended, 2007 Final BO was issued in September 2007. Rock Creek Alliance et al. filed for summary
judgement on April 28, 2008. In its March 26, 2010, decision, the U.S. District Court upheld the
amended, 2007 Final BO. The 2007 Final BO provides a response to the Court’s concern regarding
the consideration of relevant information in the 6 years between 2000 and 2006, updating the
current status of the species at that time. The 2007 Final BO provided updated information on the
status of bull trout range-wide and within the Clark Fork River Management Unit, Lower Clark Fork
Core Area, and the Rock Creek local population. The 2007 Final BO also addressed the Court’s
determination that the USFWS “failed to adequately explain” the aggregate effect to the status of the
species of issuing over 100 biological opinions range-wide (revised from USFWS 2007, p. B-21).

U.S. District Court for the District of Montana decided on March 29, 2010, that there were
deficiencies in the 2001 FEIS and ROD due to the following:

1. KNF failed to clearly require Revett to implement the sediment source reduction measures
during Phase I of the Rock Creek Project.

2. KNF did not consider supplemental information about bull trout populations and habitat in a
National Environmental Policy Act (NEPA) document.

3. The 2001 FEIS did not show Riparian Habitat Conservation Areas (RHCAs) clearly enough to
determine effects (pages 70–71 of Molloy’s opinion, May 4, 2010).

In a November 16, 2011, decision, the Ninth Circuit Court of Appeals unanimously upheld the bull
trout critical habitat analysis of the amended, 2007 Final BO. No appeal was made of the no-jeopardy
determination for bull trout in the amended, 2007 Final BO; hence, no review of that determination
was made by the Ninth Circuit Court of Appeals.

On October 17, 2010, the USFWS published a final rule regarding bull trout critical habitat, which
further expanded bull trout critical habitat in Rock Creek and other watersheds associated with the
Project (see Section 3.7).
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A Draft SEIS was issued on February 12, 2016, by KNF to respond to court-noted deficiencies in the
2001 FEIS and 2003 ROD. The Draft SEIS updated other resource analyses if there were significant
new circumstances or information relevant to environmental concerns and directly related to the
proposed action or its impacts. KNF will use the analysis in the Final SEIS to determine whether to
issue approvals necessary for construction and operation of the Rock Creek Project.

1.2 Summary of 2006/2007 Biological Opinion
Key findings in the 2007 Final BO (USFWS 2007) are provided below. Updated technical information
(up to June 2006) was included in the 2007 Final BO. The 2007 Final BO contained updates to the
2003 BO, which included, but were not limited to, the following:

· Designation of critical habitat for bull trout on September 26, 2005
· Updated information on the 2004 and 2005 radio-tracking of several adult adfluvial bull trout

into Rock Creek
· USFWS adoption of new terminology (May 2005) different from the original listing (USFWS

1998)
· USFWS guidance on adverse modification determination of critical habitat, December 9, 2004
· USFWS guidance on jeopardy determinations under Section 7 of the ESA for bull trout,

September 26, 2005 (70 FR 56212) (April 20, 2006, guidance memorandum)
· Improved upstream passage of adult bull trout around Cabinet Gorge Dam since 2001
· Consolidation of four core areas in the lower Clark Fork River into one (July 2006)
· Five-year Status Review, Bull Trout Core Area Conservation Status Assessment (USFWS 2005)

It was the USFWS’s biological opinion, as documented in the 2007 Final BO (USFWS 2007), that the
Rock Creek mine as proposed, is not likely to jeopardize the continued existence of the listed entity
of bull trout nor adversely modify critical habitat for this species (USFWS 2006, Summary page v).

1.2.1 Relationship of Bull Trout Local Populations, Core Areas, and
Jeopardy Analyses

The 2007 Final BO (USFWS 2007, p. B-7) addressed the U.S. District Court’s concern regarding the
USFWS’s seeming contradiction of earlier findings related to language in previous biological
opinions that suggested all bull trout subpopulations were critical to the Columbia River Distinct
Population Segment (DPS). The 2007 Final BO clarified the following:

The hierarchal relationship between units of analysis is used to determine whether the
proposed action is likely to jeopardize the survival and recovery of bull trout. Should the
adverse effects of the proposed action not rise to the level where it appreciably reduces
both survival and recovery of the species at a lower scale, such as the local or the core
population, by deduction the proposed action could not jeopardize bull trout at the



Supplemental Biological Assessment 5 January 12, 2017

higher scale of the coterminous United States (i.e., rangewide). Therefore, the
determination would result in a no-jeopardy finding. However, should a proposed
action produce adverse effects that are determined to appreciably reduce both survival
and recovery of the species at a lower scale of analysis, then further analysis is
warranted at the next higher scale.

Based on the direction from the USFWS, the 2007 Final BO (USFWS 2007) addressed impacts to the
Rock Creek population and bases these findings on how the project would affect that population. At
the time that the 2007 Final BO was submitted, the following was the hierarchy of units for bull trout
jeopardy analysis for the Rock Creek Project (Table B1, USFWS 2007, p. B-7):

· Columbia River Interim Recovery Unit: One of five interim recovery units in the range of the
species within the coterminous United States

· Clark Fork River Management Unit: One of 23 management units in the Columbia River
Interim Recovery Unit

· Lower Clark Fork Core Area: One of 35 core areas in the Clark Fork River Management Unit
(adjusted for four original core areas consolidated into one—Lower Clark Fork Core Area)

· Rock Creek Local population (one of 14 local populations in the affected Core Area)
· East and West Fork Rock Creek: tributaries to Rock Creek



Supplemental Biological Assessment 6 January 12, 2017

2 Description of the Proposed Action

2.1 Bull Trout Action Area
The Action Area for this Supplemental BA includes the Rock Creek watershed, some streams in the
Bull River watershed, and Cabinet Gorge Reservoir. Compared to the 2007 Final BO (USFWS 2007),
the Action Area includes the addition of Bull River between East Fork Bull River and Cabinet Gorge
Reservoir (i.e., lower Bull River), East Fork Bull River, and Copper Gulch (Figure 2). The Rock Creek
watershed would contain all of the proposed mine facilities and activities. East Fork Bull River, lower
Bull River, and Copper Gulch are included in the Action Area based on possible reductions to
baseflow, along with Rock Creek, based on a three-dimensional (3D) groundwater model (USFS 2016,
Section 4.7.3). Possible impacts to Cabinet Gorge Reservoir would be restricted to the mouth of Rock
Creek and localized water quality impacts from the diffuser discharge.

2.2 Proposed Action
Minor changes to the proposed action (Alternative V) have been made since the preparation of the
2007 Final BO (USFWS 2007), including revised tailings facility and mill site footprints, not converting
monitoring wells to pumpback wells, and new stipulations for underground mine and subsidence
monitoring. The changes are minor and are not likely to affect the analysis of effects to bull trout or
bull trout critical habitat. These changes are found in the Draft SEIS (USFS 2016; pp. 2-2 and 2-10).
The differences between Alternative V in the 2003 ROD and the KNF’s modifications to Alternative V
in the Draft SEIS (USFS 2016) include modifications resulting from more detailed and/or final design
of Phase I facilities.

The most significant of these changes include providing power to the evaluation adit site through a
powerline 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. A
number of other minor modifications resulted from more detailed design of facilities and mitigation
measures, including modifying the paste tailings facility footprint to avoid impacts on wetlands on
National Forest Service 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.

The proposed action is Alternative V, the USFS’s preferred alternative to RCR’s proposed mine plan,
and is described in pages B-18 through B-21 of the 2007 Final BO (USFWS 2007). The complete
description of Alternative V is provided in the FEIS (MDEQ and USFS 2001). Additional information is
also found in Chapter 2, Table 2-1 and summarized in Table S-1 of the Draft SEIS (USFS 2016).
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3 Status of Bull Trout and Bull Trout Critical Habitat
This section identifies new information germane to the status of bull trout and bull trout critical
habitat generated and obtained since the 2007 Final BO (USFWS 2007) (i.e., data since 2006) that is
evaluated in this BA. The application of this new information to the existing environmental baseline
and effects of the action are described in Sections 4 and 5, respectively. The new information applied
in this BA includes the following:

· 2010 bull trout critical habitat designations
· 2015 Bull Trout Recovery Plan
· Action Area expansion to include lower Bull River, East Fork Bull River, and Copper Gulch

based on modeled possible reductions to baseflow
· Other new fisheries and aquatic information considered while researching and preparing this

Supplemental BA, including the following:
‒ Avista Corporation’s and Montana Fish, Wildlife and Parks’ (FWP’s) genetic and

population monitoring data for Rock Creek and other study area streams (Young and
McKelvey 2009; Avista 2011; DeHaan et al. 2011)

‒ USFS data for Rock Creek (Kline Environmental Research 2012)
‒ Rock Creek Fisheries and Aquatic Habitat Assessment Supplement (Salmon

Environmental Services 2012)
‒ USFWS modeled bull trout populations for the Lower Clark Fork River (Peterson et al.

2015)
‒ Avista Corporation’s annual monitoring reports for the Clark Fork Hydroelectric Project

(Avista 2014, 2015)
‒ Avista Corporation’s 2014 surveys of the Bull River watershed (Moran and Storaasli

2015)
‒ Avista Corporation’s 2015 surveys of the Rock Creek watershed (Moran and Storaasli

2016)
‒ RCR’s 2015 Water Monitoring Report (Hydrometrics 2015; see Section 5.2.1.3)
‒ Rock Creek Aquatic Habitat Survey (Salmon Environmental Services 2015; Appendix C of

Hydrometrics 2015)
‒ Baseline indicator revisions based upon new information (see Section 4)
‒ Confirmation of bull trout occurrence in Copper Gulch (Kline Environmental Research

2016)
· Climate change models and research

‒ Mantua et al. 2009; Warren et al. 2009; USGCRP 2009; Herbst and Cooper 2010; USFS
2010; Reclamation 2011a, 2011b, 2011c; Isaak et al. 2012; Isaak et al. 2015, Isaak et al.
2016; Wenger et al. 2011
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‒ NorWest database for the Cabinet Mountains Wilderness (USFS’s NorWeST project
climate scenarios (www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html); see Section
4.5)

· RCR’s Rock Creek Mine Field Investigation (Morrison Maierle 2016; see Section 5.2.1.3)

As part of the proposed actions, the following information was also examined:

· Clarification of Phase I and Phase II sediment mitigation (see Section 2.3.1.16 and Appendix N
of the Draft SEIS)

· Updates to water resources monitoring plan, including the Rock Creek Mine Field
Investigation (Morrison Maierle 2016), clarification of contingency action plan, and the timing
of monitoring (Appendix K of Draft SEIS)

The following summarizes the status of bull trout and bull trout critical habitat as reported in the
2007 Final BO (USFWS 2007) and Draft SEIS (USFS 2016).

3.1 Species Description
There has been no change in the species description of bull trout since the 2007 Final BO was
prepared. See the 2007 Final BO (USFWS 2007, p. B-22) and Lee et al. (1997) for this information.

3.2 Life History
There has been no new information to change the description of the life history of bull trout since
the 2007 Final BO. A summary of bull trout life history is provided in the 2007 Final BO (USFWS 2007,
p. B-23) and Lee et al. (1997).

3.3 Habitat Requirements
There has been no new information regarding habitat requirements for bull trout since the 2007 Final
BO. Bull trout habitat requirements are described in detail in the 2007 Final BO, in addition to a
discussion of predation, competition, disease, and hybridization with brook trout (Salvelinus
fontinalis). (USFWS 2007, p. B-23 and B-24). Updated habitat information for the Action Area is
included in Section 4.

3.3.1 Water Temperature
There is more recent information on water temperature preferences for bull trout since the 2007
Final BO (USFWS 2007, p. B-24 to B-25) in Rock Creek and Bull River; however, these data are
consistent with the previously collected temperature data describing bull trout tolerance ranges for
different life stages. Temperature monitoring in affected streams and mitigating possible
groundwater depletion impacts on stream temperature are included in the terms and conditions of
the 2007 Final BO and the Agency Conceptual Monitoring Plan (USFS 2016, Appendix K).
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3.3.2 Substrate Composition
There is no known new information that would change the conclusions regarding the influences of
substrate composition on bull trout since the 2007 Final BO (USFWS 2007, p. B-25). Monitoring
sedimentation in affected streams and mitigating fine sediment sources are included in the terms
and conditions of the 2007 Final BO and the Agency Conceptual Monitoring Plan (USFS 2016,
Appendix K). Updated substrate information for the Action Area is included in Section 4.

3.3.3 Migratory Corridors
There is no new information that would change the conclusions regarding the role of migratory
corridors in influencing bull trout populations since the 2007 Final BO (USFWS 2007, p. B-25 and
B-26). Section 3.6 discusses the role of bull trout trap and transport on the status and distribution in
the Lower Clark Fork Geographic Area, Lake Pend Oreille Core Area, and Lake Pend Oreille – A Core
Area.

3.3.4 Channel Stability and Stream Flow
There is no new information that would change the conclusions regarding the influences of stream
channel stability and stream flow on bull trout since the 2007 Final BO (USFWS 2007, p. B-26). Stream
channel stability and flow monitoring are included in the terms and conditions of the 2007 Final BO
and the Agency Conceptual Monitoring Plan (USFS 2016, Appendix K). Modeled reductions in
baseflow to streams in the Action Area are addressed in Section 5.2.

3.3.5 Cover
There is no new information that would change the conclusions regarding the influences of complex
forms of cover, including large woody debris, undercut banks, boulders, and pool composition on
bull trout since the 2007 Final BO (USFWS 2007, p. B-26). Monitoring of stream cover as a habitat
feature is included in the terms and conditions of the 2007 Final BO and the Agency Conceptual
Monitoring Plan (USFS 2016, Appendix K).

3.4 Population Dynamics
There has been no new information that changes the understanding of overall population dynamics
of bull trout population or the conclusions since the 2007 Final BO (USFWS 2007) was prepared.
Population size, variability, stability, and structure were detailed in the 2007 Final BO. USFWS (2015b)
reviewed the status of bull trout and concluded that little had changed regarding individual core area
status since the 5-year review (USFWS 2008). Information that has been collected in the Action Area,
as well as the lower Clark Fork River and the Lake Pend Oreille Core area, supports previously
collected information. The monitoring program for bull trout that will allow population dynamics to
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be described in the project area are included in the terms and conditions of the 2007 Final BO and
the Agency Conceptual Monitoring Plan (USFS 2016, Appendix K).

3.5 Status and Distribution

3.5.1 Historical and Current Distribution
The historical and current distribution of bull trout are described in detail with associated references
in the 2007 Final BO (USFWS 2007, p. B-31 and B-32) and Draft SEIS (USFS 2016, Section 3.13.2). The
historical range of bull trout was restricted to western North America. In the United States, bull trout
were historically recorded from northern California, Oregon, and throughout the Columbia River
Basin in much of interior Oregon, Washington, Idaho, northern Nevada, and western Montana (Pratt
and Huston 1993). The actual decline in the distribution of bull trout cannot be estimated because it
is not known how much of the potential range was occupied.

As stated in the 2015 Recovery Plan for the Coterminous United States Population of Bull Trout
(Salvelinus confluentus) prepared by the USFWS (2015a), bull trout were still widely distributed at the
time of their coterminous United States listing in 1999 (USFWS 1999), although they were suspected
to have been extirpated from some of their historical range. These suspected declines have largely
been attributed to habitat degradation and fragmentation, blockage of migratory corridors, poor
water quality, past fisheries management practices, and the introduction and subsequent
proliferation of non-native fish species (USFWS 2015a). USFWS modeling (Peterson et al. 2015)
predicted that management actions which reduced the influence of non-native 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.

Since 1999, there has been very little change in the general distribution of bull trout in the
coterminous United States (USFWS 2015a); therefore, the distribution has not changed since the
2007 Final BO was submitted. Further details on distribution and status can be found in the 2007
Final BO (USFWS 2007). In the Final Bull Trout Recovery Plan (USFWS 2015a), the bull trout recovery
strategy was founded on a hierarchical approach to geographic classification. Bull trout are listed as a
single DPS within the five-state area of the coterminous United States. This single DPS is subdivided
into six biologically based recovery units; there had previously been five interim recovery units. A
DPS differs from a recovery unit in that it is an “individual listed entity, designated through a rule-
making process pursuant to Section 4 of the Act [Endangered Species Act], and can be listed or
delisted independently of other populations of the same species” (USFWS 2015b). Recovery units are
population units that have been "documented as necessary to both the survival and recovery of the
species in a final recovery plan" (NMFS and USFWS 2010).
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To effectively manage the structure in the Columbia Headwaters Recovery Unit, the USFWS
separated the core areas into five natural geographic assemblages, largely reminiscent of the 2002
recovery planning structure (USFWS 2002). Core areas, which contain local populations, are assigned
to geographic units.

Based on the most current available information, several core areas were split or combined,
additional core areas that were historically occupied were identified, and those that did not fit the
core area definition were removed. There are now 35 core areas in the Columbia Headwater
Recovery Unit, compared to 47 in 2002. Fifteen of the core areas are referred to as “complex” core
areas because they represent spawning streams considered to host separate and largely unique
genetically identifiable local populations. There are also 20 smaller core areas represented by a single
local population.

The following is the current hierarchy of units for bull trout jeopardy analysis for the Rock Creek
Project (USFWS 2015b). The hierarchy of units and number of local populations has changed since
the 2007 Final BO (USFWS 2007):

· Columbia Headwaters Recovery Unit: One of six recovery units in the range of the species
within the coterminous United States

· Lower Clark Fork Geographic Unit: One of five geographic units within the Columbia
Headwaters Recovery Unit

· Lake Pend Oreille (LPO) Core Area: One of two complex core areas within the Lower Clark Fork
Geographic Unit

· LPO-A Core Area: Upstream of Cabinet Gorge Dam
· Rock Creek: One of 15 local populations in LPO-A

‒ East and West Fork Rock Creek: Tributaries to Rock Creek
· Bull River: One of 15 local populations in LPO-A

‒ East Fork Bull River and Copper Gulch: Tributaries to Bull River

In the 2002 and 2004 Draft Recovery Plans and the 5-year review (USFWS 2008), the project area had
been in the former Clark Fork River Basin Recovery Unit, in the former Cabinet Gorge Reservoir Core
Area.

3.5.2 Status of Bull Trout in the Columbia River Basin and Columbia
Headwaters Recovery Unit

The USFWS (2015a) Recovery Plan for the Coterminous United States Population of Bull Trout
(Salvelinus confluentus) lists six recovery units that are further organized into multiple bull trout core
areas that include one or more local populations. Within the coterminous United States, USFWS
currently recognizes 109 occupied bull trout core areas, which comprise 600 or more local
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populations. In addition, there are six core areas where bull trout historically occurred but are now
extirpated and two “research needs areas” where bull trout were known to occur historically, but
their current presence and historical use of the area are uncertain. The core areas are designated
based on the best available information, and since the publication of the 2002 and 2004 draft
recovery plans some core areas have been modified, split, or combined as more specific distribution,
migratory patterns, and genetic information have been gathered. Core areas are functionally similar
to bull trout metapopulations, in that bull trout within a core area are much more likely to interact,
both spatially and temporally, than are bull trout from separate core areas.

3.5.2.1 Lower Clark Fork Geographic Region
The Lower Clark Fork Geographic Region is part of the Columbia Headwaters Recovery Unit, which
extends across western Montana, northern Idaho, and a portion of northeastern Washington (USFWS
2015a). This recovery unit also contains the Upper Clark Fork, Flathead Lake, Coeur d’Alene Lake, and
Kootenai River geographic units. Within this recovery unit, the 2015 Recovery Plan describes 35 core
bull trout areas. Fifteen of these core areas are referred to as “complex” core areas because they
represent larger interconnected habitats that each contain spawning streams that host multiple
separate and largely genetically identifiable local populations of bull trout. The remaining 20 core
areas are described as “simple” core areas that primarily consist of isolated headwater lakes with
single local populations.

The September 2015 USFWS Columbia Headwaters Recovery Unit Implementation Plan for Bull Trout
(Salvelinus confluentus) (USFWS 2015b) describes the Lower Clark Fork Geographic Region as being
composed of two complex core areas: Lake Pend Oreille and Priest Lake.

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 the 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 weakly indicated population stability
(54%). An aggregate model for the eight bull trout patches upstream from Cabinet Gorge Dam
predicted a moderate (59%) likelihood that, collectively, this “metapopulation” was stable or
increasing.

3.5.2.2 Lake Pend Oreille Core Area
Lake Pend Oreille is the largest and deepest natural lake in Idaho. The surface elevation is regulated
by the Albeni Falls Dam, located on the Pend Oreille River 23 miles downstream. Most of the lake's
volume is contained in the southern basin, which has a mean depth of 715 feet. The northern arm of
the lake has a mean depth of 98 feet (Hoelscher 1993). The Clark Fork River is the lake's principal



Supplemental Biological Assessment 13 January 12, 2017

inlet, contributing as much as 90% of the lake's annual inflow. The only surface outlet is the Pend
Oreille River (USFS 2016).

Due to its systematic and jurisdictional complexity, the LPO core area is further broken out into three
parts: LPO-A, LPO-B, and LPO-C. LPO-A is upstream of Cabinet Gorge Dam, almost entirely in
Montana, and includes the mainstem Clark Fork River upstream to the confluence of the Flathead
River as well as the portions of the lower Flathead River (e.g., Jocko River) on the Flathead Indian
Reservation. The Action Area for the project is entirely within LPO-A. LPO-B is the Pend Oreille lake
basin proper and its tributaries, extending between Albeni Falls Dam downstream from the outlet of
Lake Pend Oreille and Cabinet Gorge Dam just upstream of the lake, almost entirely in Idaho. LPO-C
is the lower basin (i.e., lower Pend Oreille River), downstream of Albeni Falls Dam to Boundary Dam
(1 mile upstream from the Canadian border) and bisected by Box Canyon Dam, including portions of
Idaho, eastern Washington, and the Kalispel Reservation. In the Lake Pend Oreille Core Area, there
are 35 local bull trout populations; of these, 15 are located above Cabinet Gorge Dam (USFWS 2010).
In addition to these 35 local populations (all located above Albeni Falls Dam), there are nine streams
below Albeni Falls and Box Canyon dams that are listed as currently unoccupied, potential local
populations (USFWS 2010).

3.5.2.3 Lake Pend Oreille – A Core Area
LPO-A includes Rock Creek, the Bull River, and Cabinet Gorge Reservoir. Cabinet Gorge Reservoir
provides foraging, migration, and overwintering (FMO) habitat for bull trout. There are 15 local
populations in the LPO-A Core area, including Bull River and Rock Creek (USFWS 2015a, p. D-166).
Rock Creek and Bull River are the two watersheds in the Cabinet Gorge Reservoir reach of the Lower
Clark Fork River that were previously known to support bull trout populations (Moran and Storaasli,
2016). In addition to these watersheds, relatively low numbers of bull trout are known to use Cabinet
Gorge Reservoir for foraging and during out-migration from Rock Creek and other tributaries (USFS
2016).

3.6 Status of Designated Critical Habitat
The 2007 Final BO was based on bull trout critical habitat designations made in 2005 (USFWS 2005);
details and a summary of the history of critical habitat designations in 2005 can be found in the 2007
Final BO (USFWS 2007). This Supplemental BA incorporates year-2010 changes to bull trout critical
habitat designations (USFWS 2010).

Guidance for analysis of designated critical habitat for bull trout was provided in the final rule and
previously in the Director of the USFWS’ December 9, 2004, memorandum, which was in response to
litigation on the regulatory standard for determining whether proposed federal agency actions are
likely to result in the “destruction or adverse modification” of designated critical habitat under
Section 7(a)(2) of the ESA. This memorandum outlined interim measures for conducting Section 7
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consultations pending the adoption of any new regulatory definition of “destruction or adverse
modification.” As a result, the 2007 Final BO (USFWS 2007) did not rely on the regulatory definition
of “destruction or adverse modification” of critical habitat at 50 CFR 402.02, but rather upon the
statutory provisions of the ESA to complete analysis with respect to critical habitat.

Changes in critical habitat in the Action Area are summarized below and can be found in Figure 2:

· Rock Creek

‒ 2005: 2.88 river miles (spawning–rearing [SR] habitat)
· Section 1: RM 0.0–0.46
· Section 2: RM 0.8–1.45
· Section 3: RM 2.53–3.64
· Section 4: RM 4.81–5.25
· Section 5: (East Fork Rock Creek) RM 6.05–6.28
· Total of 2.88 river miles of critical habitat

‒ 2010: 8.4 river miles
· Increased 5.5 river miles, extending from RM 0.0–8.4 (natural barrier on East Fork

Rock Creek) (SR habitat)

· Bull River

‒ 2005: 21.4 river miles from confluence with Cabinet Gorge Reservoir to its headwaters
· From confluence with Cabinet Gorge Reservoir to RM 25 (in segments; not

continuous) (FMO habitat)
‒ 2010: 24.7 river miles

· Increased 3.3 miles, extending from confluence with Cabinet Gorge Reservoir to
RM 24.7 (FMO habitat). This Supplemental BA, however, only addresses lower Bull
River from its confluence with East Fork Bull River downstream to its confluence
with Cabinet Gorge Reservoir.

· East Fork Bull River

‒ 2005:
· No critical habitat

‒ 2010
· 8.0 river miles of critical habitat from confluence with Bull River upstream

(SR habitat)
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· Cabinet Gorge Reservoir

‒ 2005:
· No critical habitat

‒ 2010:
· 3,200 acres designated critical habitat (FMO)

Critical habitat designations identify, to the extent known using the best scientific and commercial data
available, habitat areas that provide essential life cycle needs of the species. The condition of critical
habitat is assessed based on primary constituent elements (PCEs) as defined at 50 CFR 424.12 (b).

PCEs for bull trout include the following:

1. Stream temperatures from 36 to 59 °F (2 to 15 °C)
2. Complex stream channels influenced by large woody debris, pools, and undercut banks that

result in various depths, velocities, and instream habitat structures
3. Substrates of sufficient size, amount, and composition for juvenile and egg survival
4. Natural stream flows or artificial flows that are regulated in order to support bull trout
5. Springs, seeps, and groundwater sources, and subsurface flow that contributes to the water

quantity and quality as a cold water source
6. Migratory corridors that support unimpeded movement between spawning, rearing,

foraging, and overwintering areas
7. Adequate food base of terrestrial and aquatic insects and forage fish
8. Permanent water sufficient to provide the quality and quantity for normal reproduction,

growth, and survival
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4 Environmental Baseline
Regulations implementing the ESA (50 CFR 402.02) define the environmental baseline as the past
and present impacts of all federal, state, or private actions and other human activities leading to the
current status of the species, its habitat (including designated critical habitat), and ecosystem in the
Action Area. Also included in the environmental baseline are the anticipated impacts of all proposed
federal projects in the Action Area which have already undergone Section 7 consultations and the
impacts of state and private actions which are contemporaneous with the consultations in progress.

The baseline conditions for the Action Area local bull trout population parameters and associated
important habitat indicators are summarized in Tables 1 through 6. Baseline conditions for bull trout
and other salmonid populations within these waterbodies are discussed in the following sections.

4.1 Rock Creek Watershed
The Draft SEIS (USFS 2016, Section 3.11.2) describes the Rock Creek watershed in detail including
descriptions of habitat features and fish occurrence and distribution. Major tributaries to Rock Creek
include West Fork Rock Creek, East Fork Rock Creek, Engle Creek, and Orr Creek. Bull trout are found
in Rock Creek, West Fork Rock Creek, and East Fork Rock Creek. These reaches are described
separately below.

4.1.1 Rock Creek
The baseline conditions for Rock Creek local bull trout population parameters and associated
important habitat indicators are summarized in Table 1.

Surveys of Rock Creek fish populations have continued since the 2007 Final BO (USFWS 2007),
including electrofishing, bull trout redd surveys, downstream-migrating fish trapping and transport,
and radiotracking. The majority of this newer work has been performed as part of Avista’s Clark Fork
Settlement Agreement. The majority of fish sampled by Avista in the Rock Creek watershed were
observed in East Fork Rock Creek, followed by mainstem Rock Creek, and West Fork Rock Creek.

Previous studies of the Rock Creek watershed have illustrated that the salmonid community is
composed of four species: westslope cutthroat trout (Oncorhynchus clarki lewisi), bull trout, and (in
lower Rock Creek and Engle Creek) brook trout and rainbow trout (O. mykiss). Bull trout is the second
most abundant species within the Rock Creek watershed, after westslope cutthroat trout. Genetic
testing was conducted in 2009 on bull trout captured in the mainstem of Rock Creek (Young and
McKelvey 2009). During a more recent Fish Abundance Studies Program electrofishing survey of the
Rock Creek watershed in 2015, Avista recorded multiple bull trout in both upper and lower Rock
Creek (Moran and Storaasli 2016). Westslope cutthroat were found in Rock Creek and Orr Creek, and
non-native brook trout were found in lower Rock Creek and Engle Creek.
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The Tributary Trapping and Downstream Juvenile Bull Trout Transport Studies Program was initiated
in 2000 in the Bull River and Rock Creek watersheds. In 2014, Rock Creek was trapped to capture
downstream-migrating bull trout. Thirty-five juvenile bull trout were captured in Rock Creek in 2014:
32 in a weir and 3 in a screw trap (Avista 2015). These fish were transported downstream, either to
the mouth of Johnson Creek in Lake Pend Oreille during times of high flow, or in the lower Clark Fork
River near the Cabinet Gorge Fish Hatchery (Avista 2015).

Moran and Storaasli (2016) conducted fish population assessments in Rock Creek in 2015, and
provided updated and trend data for the years prior to their survey in Rock Creek through
abundance estimates and associated indices. Moran and Storaasli (2016) summarized relevant
information, including the following:

· Bull trout spawning, Lower Rock Creek (p. 26):
‒ Bull trout spawning by migratory adults in lower Rock Creek has been limited, and in a

few instances appeared to be associated with the straying of upstream-transported
adult bull trout.

‒ Five bull trout redds were found during nine surveys conducted from 2004 through
2015 in lower Rock Creek.

‒ Due to the limited sampling of lower Rock Creek and the difficulty in attributing
juveniles captured to spawning location, it is unknown to what extent this limited
spawning contributed to juvenile bull trout abundance.

‒ The impact of hybridization with brook trout in lower Rock Creek was evident in the
capture of three confirmed brook trout x bull trout hybrids in 2014 and one in 2015.

· Migratory bull trout in Lower Rock Creek (p. 27):
‒ The capture of 36 adult bull trout from 2001 through 2015 below Cabinet Gorge Dam

that were genetically assigned to Rock Creek demonstrates the existence of an endemic
migratory life history component.

· Summary (p. 33):
‒ The principal area of the watershed important to bull trout and westslope cutthroat

trout is the approximately 4.8 kilometers (3 RM) of upper Rock Creek (i.e., East Fork
Rock Creek and upper mainstem Rock Creek) with perennial streamflow located
between the mouth of the West Fork and the cascade at approximately river kilometer
13.4 (RM 8.4).

‒ The resident life history form predominates for bull trout and westslope cutthroat trout
of the Rock Creek watershed; however, the migratory form of both species also occurs
and has been assisted by Avista’s fish passage mitigation programs.

‒ Naturally occurring seasonal intermittency during base streamflow limits the amount of
available habitat, strands fish, and can restrict access to and from headwater areas by
migratory bull trout.
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‒ In the 15 years of conducting redd surveys, and noted intermittency in 1985, 1986, and
1993, only the abnormally higher base streamflow of 2004 was known to enable
connectivity throughout the mainstem during the bull trout migration and spawning
period.

‒ Non-native brook trout dominate the trout assemblage of Engle Creek and, to a lesser
degree, lower Rock Creek. Recent confirmation of brook trout x bull trout hybridization
in lower Rock Creek illustrates the loss of reproductive success for bull trout that spawn
in this area.

4.1.2 East Fork Rock Creek
The baseline conditions for the East Fork Rock Creek local bull trout population parameters and
associated important habitat indicators are summarized in Table 2.

Previous studies of East Fork Rock Creek have illustrated that the salmonid community is composed
of bull trout and westslope cutthroat trout. There is the threat of brook trout hybridization; however,
poor connectivity to Rock Creek has nearly isolated this population. As noted above, brook trout x
bull trout hybrids were observed in lower Rock Creek.

Horn and Tholl (2008) compared biomass and density estimates from 1999 to 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 Section 2, 400 to 500
grams per 100 square meters [g/100 m2]) and somewhat less stable higher in the watershed (Avista
Section 4, 400 to 600 g/100 m2), 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. A
waterfall in the upper reaches of East Fork Rock Creek functions as a natural barrier to upstream fish
migration.

Avista’s genetic testing of westslope cutthroat trout and bull trout has confirmed that populations of
both species in East Fork Rock Creek below the natural barriers (waterfalls) are largely genetically
pure, meaning they have not hybridized with non-native fish species (Avista 2011).

Moran and Storaasli (2016) summarized that naturally occurring seasonal intermittency during base
streamflow limits the amount of available habitat, strands fish, and can restrict access to and from
headwater areas by migratory bull trout. This intermittency, however, also aids the species by limiting
the establishment of non-native salmonids. Fifteen years of monitoring data have shown variable but
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stable numbers of westslope cutthroat trout and bull trout in East Fork Rock Creek, with no
established population of non-native species.

4.1.3 West Fork Rock Creek
The baseline conditions for the West Fork Rock Creek local bull trout population parameters and
associated important habitat indicators are summarized in Table 3.

Previous studies of West Fork Rock Creek have illustrated that the salmonid community is composed
of westslope cutthroat trout and bull trout. This was confirmed during year 2012 and 2015
electrofishing surveys of West Fork Rock Creek (Kline Environmental Research 2012; Moran and
Storaasli 2016). Westslope cutthroat were more abundant than bull trout and were found in an
unnamed tributary to West Fork Rock Creek during 2015. 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). A waterfall in the upper reaches of West Fork Rock Creek functions as a
natural barrier to fish moving further upstream. Avista’s genetic testing of westslope cutthroat trout
and bull trout has confirmed that populations of both species in West Fork Rock Creek below the
natural barriers (waterfalls) are largely genetically pure (Avista 2011).

Moran and Storaasli (2016) conducted fish population assessments in Rock Creek in 2015, and
provided updated and trend data for the years prior to their survey in Rock Creek through
abundance estimates and associated indices. Key findings for migratory bull trout in West Fork Rock
Creek included the following:

· The approximately 2.5 kilometers (1.6 miles) of the West Fork with perennial streamflow
provides additional small-stream habitat for genetically pure westslope cutthroat trout as well
as a variable number of bull trout.

· It is currently not known if the West Fork supports bull trout spawning or supports more than
a few bull trout; past sampling has quantified higher abundance, but the small size and
intermittency of this stream may limit its potential for bull trout rearing.

Naturally occurring seasonal intermittency during base streamflow limits the amount of available
habitat, strands fish, and can restrict access to and from headwater areas by migratory bull trout. This
intermittency, however, also aids the species by limiting the establishment of non-native salmonids.

4.2 Bull River Watershed
The Draft SEIS (USFS 2016, Section 3.11.3) describes the Bull River watershed, including descriptions
of habitat features and fish occurrence and distribution.
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4.2.1 Lower Bull River
The baseline conditions for the Bull River local bull trout population parameters and associated
important habitat indicators are summarized in Table 4. Baseline information is limited to lower Bull
River, from its confluence with East Fork Bull River downstream to its confluence with Cabinet Gorge
Reservoir.

Brown trout (Salmo trutta), brook trout, bull trout, largescale sucker (Catostomus macrocheilus),
mountain whitefish (Prosopium williamsoni), and slimy sculpin (Cottus cognatus) are common to
abundant throughout the mainstem of the Bull River. Longnose dace (Rhinichthys cataractae),
northern pikeminnow (Ptychocheilus oregonensis), rainbow trout, and westslope cutthroat trout have
also been identified throughout the Bull River mainstem, although they are characterized as rare
(FWP 2014a). 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). Non-native trout, particularly brown trout and brook trout, in the mainstem Bull
River threaten native bull trout and westslope cutthroat trout through predation, competition, and
hybridization (Chadwick Ecological Consultants 2000; GEI 2005).

The mainstem Bull River provides habitat for westslope cutthroat trout and bull trout of all life stages,
including spawning (Moran 2004; Storaasli and Moran 2012), although bull trout and westslope
cutthroat trout are rare in lower reaches (Moran 2006). Westslope cutthroat trout were sampled at
densities of less than 50 fish/mile in 2009 (May 2009; StreamNet 2009). The mainstem of the Bull
River is also an important migratory corridor for native trout that spawn in headwater streams of the
Bull River watershed (Katzman and Hintz 2003; Lockard et al. 2003; Lockard et al. 2008).

The following was taken from USFS (2013):

The lower Bull River has one known spawning reach and some dispersed areas.
Historically there was a large concentration of redds roughly 0.5 miles downstream
from the confluence with the East Fork. Spawners number around 20-40 annually.
Rearing habitat is available in the mainstem Bull River but the number of fish utilizing
that habitat is unknown. It is well documented that fish from the Bull River move
downstream to the lower Clark Fork River. There is limited rearing habitat in Cabinet
Gorge Reservoir which limits productivity.

4.2.2 East Fork Bull River
Baseline conditions for the East Fork Bull River local bull trout population parameters and associated
important habitat indicators are summarized in Table 5. Bull River headwaters streams have two
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known spawning reaches, with the bulk of spawning occurring in East Fork Bull River from the CMW
boundary upstream to the confluence of Isabella Creek. Spawners number around 20 to 40 annually
(USFS 2013).

As detailed in the Draft SEIS (USFS 2016, p. 3-136), East Fork Bull River fish populations have been
sampled extensively, including electrofishing, bull trout redd surveys, downstream-migrating fish
trapping and transport, and radiotracking. The majority of this work has been performed as part of
Avista’s Clark Fork Settlement Agreement (Moran and Storaasli 2015) or by Montana FWP (FWP
2014b).

East Fork Bull River supports 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,
bull trout, westslope cutthroat trout, mountain whitefish, sculpin (Cottus spp.), and northern
pikeminnow are present in East Fork Bull River (WWP 1996; Chadwick Ecological Consultants 2000;
FWP 2008; Young and McKelvey 2009; Horn and Tholl 2011). By species, fish densities were highest
for westslope cutthroat trout during the 1992 to 1994 surveys, followed by brown trout, bull trout,
and brook trout (WWP 1996).

Annual 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). Overall fish population densities decreased between 2000
and 2002 as a result of short-term degradation caused by stream restoration completed in 2000, but
increased between 2003 and 2008 following stabilization of restored areas. Non-native brown trout
remained the dominant fish species in lower East Fork Bull River following stream restoration.
However, non-native 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 Fork
Bull River has increased annually since 2008, and westslope cutthroat trout was the dominant fish
species in 2009 and 2010. Westslope cutthroat trout were found at densities of 50 to 150 fish/mile in
East Fork Bull River in 2009 (May 2009; StreamNet 2009). 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 2000; Horn and Tholl 2011).

Avista’s downstream juvenile trapping program, initiated in 2000, continued through 2014 (Avista
2015). In East Fork Bull River, 11 juvenile bull trout were captured at weirs (one in the north channel
and one in the south channel), while 5 were captured in a screw trap (Avista 2015).

A non-native fish suppression project took place in East Fork Bull River from 2006 to 2014. Removal
of non-native salmonids was anticipated to increase rearing potential for native salmonids. During
operation of all fish traps in 2014, a total of 69 brown, 135 brook, and one rainbow trout were
captured in East Fork Bull River. Per previously established protocols, of these captures, 26 brown
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and 26 brook trout of larger size (greater than 150 mm in length) were transported to the lower
mainstem Bull River, while the remaining non-native salmonids were euthanized. In addition, 25 adult
bull trout were captured downstream of Cabinet Gorge Dam and released into Cabinet Gorge
Reservoir or associated tributaries; 21 of these fish originated from and were transported to East Fork
Bull River (Avista 2015).

4.2.3 Copper Gulch
The baseline conditions for the Copper Gulch local bull trout population parameters and its
associated important habitat indicators are summarized in Table 6.

Copper Gulch is a tributary to Bull River extending 4.7 river miles east from the Bull River mainstem
to its headwaters in the CMW. As reported in the Draft SEIS (USFS 2016), fish habitat (including
spawning, rearing, and overwintering habitat) in Copper Gulch was determined to be limited near the
Bull River confluence due to channel stability during previous aquatic habitat assessments. Rearing
and overwintering habitat was found to improve between RM 0.9 and 1.7 based on higher large
woody debris, channel complexity, and stability, but spawning habitat was limited. Above RM 1.7, fish
habitat continues to be limited by steep gradient and regular dewatering (Land and Water
Consulting 2001).

Previous surveys identified bull trout, brown trout, brook trout, mountain whitefish, and hybridized
westslope cutthroat trout in the watershed. May (2009) found westslope cutthroat trout in Copper
Gulch to be mostly genetically pure, while FWP (FWP 2014c) surveys of Copper Gulch completed
during 2012 identified brook trout, brown trout, and westslope cutthroat trout-rainbow trout hybrids
in the lower reach near the mouth and non-hybridized westslope cutthroat trout near RM 1.7 (Kline
Environmental Research 2012). Cutthroat trout were abundant near the upper end of the perennial
reach and were the only salmonid captured (Montana FWP, reported in Kline and Savor 2012). Bull
trout were considered to have been historically present (Pratt and Huston 1993) but were thought to
be absent (KNF 2013). During a September 25, 2016, snorkeling survey of four reaches of Copper
Gulch, however, Kline Environmental Research (2016) positively identified five trout species: rainbow
trout, brook trout, brown trout, westslope cutthroat trout, and bull trout. Bull trout sightings were
restricted to the two upper survey reaches that coincided with improved habitat conditions relative
to the two downstream reaches and occurred in low gradient riffle, run, and scour pool habitats.

The remainder of this section on Copper Gulch was taken from Land and Water Consulting (2001), as
reported in KNF (2013):

Channel stability in the lower reach has been negatively impacted by extensive stream
channelization and subsequent channel maintenance. For flood control purposes, the
reach was bermed and confined to the crest of the alluvial fan in 1972, causing the
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channel to dewater during low flow periods and aggrade approximately 2 to 4 feet
above the historic floodplain. The lower private bridge crossing was negatively
impacting flow conveyance and sediment transport by restricting flow during spring
runoff. The existing bridge encroached on the channel and prevented the unimpeded
transport of water, sediment, debris and ice during peak flows.

Suitable spawning, rearing, and overwintering habitat was limited and in poor
condition. Factors affecting fish habitat included stream channelization, riparian
alteration, channel clearing, and the high gradient nature of the drainage. In general,
stream habitat consisted of shallow, riffle dominated habitat types due to a lack of
pool-forming structures such as large woody debris. Unstable bedload accumulations
prevented distribution of suitable spawning gravel. Suitable spawning substrates may
occur in the lower reach upstream of the confluence with Bull River; however, this area
is subject to seasonally intermittent flows that make upper reaches unavailable to fall
spawners.

The next surveyed reach extended upstream approximately 0.8 miles to where the
stream channel dewatered. There were moderate amounts of large woody debris and
relatively functional riparian areas. The reach was classified as Rosgen type B3,
characterized by moderate slopes, step-pool bedform features, and moderate
entrenchment ratios. Bank erosion potential was rated low to moderate in areas of past
riparian logging. Riffles were dominant and pools were deeper than in the downstream
reach. Substrate was dominated by cobble and large gravel and had low amounts of
suitable size spawning gravels. Fish were observed throughout the reach.

The upper reach was characterized as a high-energy system with moderate amounts of
large woody debris, and considerable amounts of bedload accumulations. The reach
was more stable and complex than the lower reach. Spawning habitat was limited to
gravel accumulations behind obstructions. Adequate rearing and overwintering habitat
was available in the form of deep, low velocity areas of the channel and substrate
interstices. A mid-summer water temperature of 5.5oC was recorded.

4.3 Cabinet Gorge Reservoir
Detailed information on the status and distribution of bull trout in the Cabinet Gorge Reservoir,
including the operations of Avista hydroelectric projects and the Avista Clark Fork Settlement
Agreement, is provided in the Draft SEIS (USFS 2016, Section 3.11.6). A baseline table was not
prepared for Cabinet Gorge Reservoir because most of the baseline indicators are not applicable to
reservoirs.
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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 to 1995 as part of their FERC relicensing. Additional studies using standardized gill
nets have been completed since 2000 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.
The most abundant species captured was the northern pikeminnow followed by yellow perch (Perca
flavescens) and peamouth chub (Mylocheilus caurinus). By comparison, during the sampling
completed in 1994 to 1995, redside shiner (Richardsonius balteatus) was the most abundant species
followed by northern pikeminnow and yellow perch (WWP 1996).

As described in the Draft SEIS (USFS 2016), far fewer fish were caught collectively during Avista’s gill
netting study conducted between 2000 and 2006 than in 1994 and 1995. Five bull trout were
collected during 1994 and 1995 and no bull trout were collected between 2000 and 2006; however,
bull trout captures were intentionally avoided during the 2000 to 2006 surveys due to their
threatened species status.

Fish survey work completed in Cabinet Gorge Reservoir by FWP in May 2002 collected a total of
eight bull trout using a variety of methods including angling (one), boat shocking (four), and
electrofishing (three).  Electrofishing surveys conducted later that year collected an additional single
bull trout in June and another four bull trout in July. Two bull trout were also collected in a trap net
in October 2002 and another two were collected during an April 2007 electrofishing survey. Based on
these surveys, FWP’s (2014d) overall assessment of bull trout distribution in Cabinet Gorge Reservoir
is that they are relatively rare. Bull trout that do occur in the reservoir are considered native in origin.
Genetic analysis indicates that both pure and hybridized individuals occur in the system.

Avista gill netting surveys in Cabinet Gorge Reservoir have revealed changes in non-native species
abundance and composition since monitoring began in 2000 (Hanson and Tholl 2007; Tholl and
Horn 2008, 2009; FWP 2014d). Walleye were initially observed in Cabinet Gorge Reservoir during
2005 and have been collected consistently in subsequent years (see Draft SEIS, Table 3-43; USFS
2016). The number of northern pike captured during gill net sampling increased between 2000 and
2005, although the number of northern pike collected has decreased slightly since the 2005 peak. In
addition to walleye and northern pike, non-native smallmouth bass, largemouth bass, and brown
trout 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 tributaries.
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4.4 Climate Change and Effects in the Pacific Northwest
The 2007 Final BO (USFWS 2007) did not address ongoing or future climate change. The USFS issued
the Kootenai and Idaho Panhandle Plan Revision Zone Climate Change Report in 2010 (USFS 2010)
and the U.S. Department of the Interior, Bureau of Reclamation (Reclamation) issued three reports on
climate change in 2011 (Reclamation 2011a, 2011b, 2011c). Information is summarized in the
following sections.

For the Columbia River Basin in general, overall 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 and potentially
increase rain-on-snow events. Decreased snowpack volume could result in decreased groundwater
infiltration, decreased spring/summer runoff, and ultimately decreased contribution to baseflow in
streams (USFS 2010; Reclamation 2011c). Variation in annual air temperatures also is projected to
increase slightly through time, which may increase water temperatures (Reclamation 2011c).
Modeling conducted using the USFS’s NorWeST project climate scenarios
(www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html) indicated that stream temperatures in
August could increase by approximately 3.6 °F over baseline conditions in the Pacific Northwest
within about 60 years (NorWeST). Stream temperatures in some headwater and tributary reaches
would remain less than the 52 °F temperature established as the cold water criterion for native trout
occupancy.

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).

Warmer stream temperatures and changes in flow regimes could directly affect some cold water fish
species in the Columbia River Basin, including bull trout, cutthroat trout, and other salmonids, by
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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). 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 could decrease from 33% to 61% in these two scenarios
relative to baseline conditions.

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). Domisch et al. (2011)
modeled impacts of climate change on almost 40 macroinvertebrate species, and predicted that
significant declines in the abundance and distributions could 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).

4.4.1 Effects of Climate Change on Bull Trout
Much of the predicted effect from climate change on aquatic life is attributed to increased air
temperatures that may result in increased stream and lake temperatures (Reclamation 2011c). This,
coupled with decreased summer flows due to a decrease in snowpack, has the potential to cause a
substantial increase in stream water temperatures. Modeling conducted using the USFS’s NorWeST
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project climate scenarios (www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html) indicated that
stream temperatures could increase by approximately 3.6 °F over baseline conditions in the Pacific
Northwest within about 60 years (NorWeST 2016). Further analysis and modeling conducted by Isaak
et al. (2016) using the NorWeST database projects stream temperatures to warm by approximately
0.72 to 1.13 °F over baseline conditions in the Pacific Northwest within about 60 years.

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). 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 sub-basins 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
could decrease from 33% to 61% in these two scenarios relative to baseline conditions.

4.4.2 Effects of Climate Change in the Project Area
Summer stream temperatures within the study area were modeled using data from the NorWeST
database (www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html) 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 to the conditions projected to occur by 2080 suggested that the length of stream
providing appropriate cold water habitat for bull trout could decrease in the Action Area. Based on
the modeled predictions, stream temperatures in some headwater and tributary reaches in 2080
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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),
significant uncertainty exists in the timing and magnitude of possible future changes.

In fact, streams in the Action Area might be highly resistant to temperature increases based on Isaak
et al. (2016):

The imminent demise of montane species is a recurrent theme in the climate change
literature, particularly for aquatic species that are constrained to networks and
elevational rather than latitudinal retreat as temperatures increase. Predictions of
widespread species losses, however, have yet to be fulfilled despite decades of climate
change, suggesting that trends are much weaker than anticipated and may be too
subtle for detection given the widespread use of sparse water temperature datasets or
imprecise surrogates like elevation and air temperature. Through application of large
water-temperature databases evaluated for sensitivity to historical air-temperature
variability and computationally interpolated to provide high-resolution thermal habitat
information for a 222,000-km network, we estimate a less dire thermal plight for cold-
water species within mountains of the northwestern United States. Stream warming
rates and climate velocities were both relatively low for 1968–2011 (average warming
rate = 0.101 °C/decade; median velocity = 1.07 km/decade) when air temperatures
warmed at 0.21 °C/decade. Many cold-water vertebrate species occurred in a subset of
the network characterized by low climate velocities, and three native species of
conservation concern occurred in extremely cold, slow velocity environments (0.33–0.48
km/decade). Examination of aggressive warming scenarios indicated that although
network climate velocities could increase, they remain low in headwaters because of
strong local temperature gradients associated with topographic controls. Better
information about changing hydrology and disturbance regimes is needed to
complement these results, but rather than being climatic cul-de-sacs, many mountain
streams appear poised to be redoubts for cold-water biodiversity this century.
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5 Effects of the Action
“Effects of the action” refers to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrelated or interdependent with that
action that will be added to the environmental baseline. Direct effects are considered immediate
effects of the project actions on the species or its habitat, at any point during the project. Indirect
effects are those caused by the project actions that may occur later in time than the immediate
action, but are still reasonably certain to occur. Interrelated actions are those that are part of a larger
action but depend upon the project actions for their justification. Interdependent actions are those
that have no independent utility apart from the action under consultation (2007 Final BO; B-65).

5.1 General Effects of Mining Operations
The 2007 Final BO (USFWS 2007, p. B-67) addresses the general effects of mining; nothing has
changed since its publication.

5.2 Specific Effects of the Rock Creek Mine Project
The specific effects that could potentially impact bull trout and bull trout critical habitat are
addressed by extensive monitoring and mitigation (USFS 2016, Appendix K). The 2007 Final BO
(USFWS 2007) addresses stream temperature and groundwater influence, sedimentation, large
woody debris, water quality/chemical contamination, and catastrophic failure. Nothing has changed
since its publication on these topics with the exception of additional groundwater modeling
(Hydrometrics 2014) and associated reviews. The range of groundwater inflows to the mine
predicted in Hydrometrics (2014) was 4 to 9 times less than the amount consulted on in the 2007
Final BO. A summary of analyses and monitoring relating to groundwater and surface water quantity
addressed in the 2007 Final BO and subsequently is provided below.

5.2.1 Groundwater and Surface Water Quantity
As described in the 2007 Final BO (USFWS 2007), the proposed mining activities may intercept
sources of groundwater that enter into Rock Creek through springs and seeps located in or adjacent
to streambanks or in-channel areas. Because bedrock groundwater contributes to streamflow,
baseflow may be impacted by groundwater drawdown. Changes in baseflow may directly affect the
amount of aquatic habitat available to bull trout at different life stages (Al-Chokhachy et al. 2010).
These inputs of cold water are important in maintaining stream temperatures and instream flows for
bull trout in Rock Creek, especially baseflows during seasonal low-flow periods such as late summer
and early fall. In the 2007 Final BO, the USFWS noted that changes to the downgradient groundwater
system for Rock Creek may occur as a result of the mine’s dewatering and drainage operations.
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The proposed mitigation that would minimize these possible effects (i.e., 1,000-foot buffer zones
around Cliff Lake and Moran Basin, and grouting) is based on extensive input from KNF, USFWS, the
Environmental Protection Agency (EPA), Montana FWP, and MDEQ. Monitoring to identify possible
effects to stream temperature and flow is documented in the conceptual monitoring plan in the Draft
SEIS, as described in Section 5.2.1.1. The 2007 Final BO (USFWS 2007) noted that incidental take of
bull trout is not anticipated at this time; however, due to the uncertainty of the mitigation
effectiveness, it is reasonable to assert that, over the long term, new information from monitoring
water quality and quantity may reveal an increase in the risk of incidental take to bull trout due to
changes in stream temperature and instream flows that result from influence of the mine’s activities
on the groundwater system that sustains Rock Creek. To address this data need, intensive long-term
monitoring of stream temperatures and seasonal instream flows is being conducted to detect
mining-induced changes in the groundwater system that may elevate the risk of incidental take to
Rock Creek bull trout. The draft Water Resources Monitoring Plan Appendix K of the Draft SEIS (USFS
2016) is designed to provide long-term monitoring data sufficient to characterize pre-mining
hydrologic and water quality conditions; quantify any measurable impacts during the construction,
operation, or reclamation of the project; and provide information to determine required mitigation
measures, if needed.

As stated in the Draft SEIS (USFS 2016):

The Agencies 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
outcrop zones; a 100-foot buffer on either side of the Copper Lake Fault, the 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.

Data are not yet available to fully characterize how effective the mitigation would be regarding
groundwater drawdown, groundwater levels, seep discharge, and stream flow. The proposed
monitoring program includes baseline characterization and ongoing data collection through the life
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of the project. Phase I exploration adit monitoring data will be used to calibrate the 3D groundwater
model to improve the ability to make predictions of changes to instream flow and temperature. The
additional data collected during Phase I will also allow mitigation measures to be evaluated with
greater certainty.

The remainder of this section summarizes specific effects on groundwater and surface water
quantity, as reported in the Draft SEIS (USFS 2016). Section 5.2.1.1 describes the analysis approach
used by the USFWS (2007) to ensure that the effects on groundwater and surface water quantity are
accurately modeled and monitored. Section 5.2.1.2 describes the Hydrometrics’ 3D groundwater
model and summarizes the third-party review of the model. Section 5.2.1.3 describes updates to
water resources monitoring plans, including the Rock Creek Mine Field Investigation (Morrison
Maierle 2016), timing of monitoring, and clarification of contingency action plans.

5.2.1.1 USFWS (2007) BO Groundwater Evaluation
The effects of the action analyzed in the BO included “the loss of groundwater recharge and
upwellings resulting from the removal and discharge of between 1,700 and 2,046 gallons per minute
(gpm) during mining operations for the life of the mining operations and possibly after mine
closure.” Because of the uncertainty in predicting the effects of mine inflows, however, the BO
indicated:

The loss of groundwater and resulting effect on stream temperature, if any, is difficult
to predict. Therefore, close stream temperature monitoring will be needed and has been
proposed as a project component in order to detect any mining induced changes in the
groundwater system in terms of water quantity, water temperature, and water
chemistry budgets in Rock Creek.

The BO also assesses the effect of lower groundwater levels, described in the BO as “groundwater
drainage stress.” The BO stated “monitoring subsurface hydraulic conditions would allow early
detection of possible mining impacts and grouting of groundwater inflows to the mine. The
Corrective Action Plan would identify measures to be taken should monitoring identify possible
water resources issues. Hydrogeologic information collected during evaluation adit construction
would be used to develop these measures and evaluate their effectiveness.”

RCR will develop final monitoring and mitigation plans prior to project startup. The plans would be
reviewed and refined by KNF and the USFWS. The USFWS will participate as an advisor as needed on
issues related to water use, fishery monitoring plans, sediment abatement plans and monitoring, and
groundwater monitoring. Re-initiation of consultation with the USFWS may be necessary if
monitoring data indicated changes in risks to bull trout described in the 2007 BO Supplement. All
plans are to identify action levels, which would require RCR to implement a corrective action plan.
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Corrective action plans for the most likely scenarios would need to be developed and approved prior
to project startup (Section 1.9.1, Appendix K, USFS 2016).

Because of the uncertainty in predicting the effects of mine inflows, the 2007 Final BO (USFWS 2007)
indicated:

Buffer zones are assumed effective in reducing the impact to overlying lakes and down
gradient streams, but mine related effects to groundwater flow and chemistry are very
difficult to predict reliably. The case studies of other mines presented by Gurrieri (2001)
provide evidence of the unpredictable nature of groundwater flow in fractured rocks. In
this instance, the Troy mine serves as a close analog to predict impacts from mining
because of its similar location, climate, geology, and structure (Gurrieri 2001).
Disruptions of surrounding surface water bodies has not been documented, but lakes or
perennial streams do not directly overly the Troy mine and intensive monitoring has
not been conducted. Gurrieri (2001) concludes the likelihood of impact would be
reduced to low for both lakes given the proposed mitigation.

As noted in KNF (2014), the range of groundwater inflows reported in the current assessment were 4
to 9 times less than those evaluated in the 2007 Final BO (USFWS 2007). As a result, the possible
adverse effects, based on these preliminary models, would be less than reported in the 2007
Final BO.

KNF (2014) states:

The groundwater modeling completed for Rock Creek SEIS does not constitute new
information but rather corroborates the previous effects analyses which were based on
the assumption there would be groundwater interception associated with the mine. The
modeling assessment provided a range that reflects the sensitivity of the input
parameters and the uncertainty of the analysis. The range of groundwater inflows of
230 to 480 gpm predicted in the current assessment was 4 to 9 times less than the
1,700 and 2,046 gpm consulted on in the Final BO [Note: Table 2-5 in the Draft SEIS
(USFS 2016) states total mine and adit water inflow during production and operations
ranges from 299 to 531 gpm]. The modeling also simulated various mitigations
included in the 2001 FEIS and Final BO, such as mining buffer zones, grouting and adit
plugging. The modeling reinforces the Rock Creek Final BO, which considered the
higher inflow rates in the consultation.

Although the groundwater model may be used to estimate total mine inflows, it is not suitable for
assessing changes in stream flow at the sub-basin scale. The 3D groundwater model would be
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refined and rerun after data from the Phase I evaluation were incorporated into the model (see the
Water Resources Monitoring Plan in Appendix K (USFS 2016).

5.2.1.2 New 3D Groundwater Model and Assumptions
The Draft SEIS (USFS 2016; Section 4.7.3.1) describes the hydrogeological conditions and analysis of
groundwater quantity. The model applied bulk hydraulic conductivity assumptions consistent with
the range of the conceptual site model (Hydrometrics 2014).

Sub-basin Level Analysis. For the sub-basin level analysis, KNF used a qualitative approach to
assess the possible impacts to surface flows from changes that could result from groundwater
interception by the proposed mine. The rationale for a qualitative approach at the sub-basin level
and not a quantitative assessment is based on model limitations and uncertainty at the sub-basin
level that were identified in Hydrometrics’ Groundwater Modeling Assessment for the Rock Creek
Project (Hydrometrics 2014) and acknowledged by the model’s reviewers, an independent third-party
(Martin 2014).

At the sub-basin level, possible changes to headwater stream flow are not currently quantifiable
given the significant uncertainty associated with the model assumptions. There is a need for more
data to help calibrate the model but those data will only be available after Phase I of the project is
completed and an evaluation adit is driven to access the ore deposit.

Since an evaluation adit (Phase I) has not yet been completed for the Rock Creek Project, the
available information is not sufficient to develop a more quantitative modeling assessment. The data
needed to advance the model to allow reliable quantitative estimates at the sub-basin level of
analysis are described by Hydrometrics (2014) as follows:

Collection of additional data requires site specific testing that is planned to be
completed during the Phase I Evaluation Adit development, which would allow RCR to
significantly refine the analysis and further evaluate where mitigation measures may
be warranted. RCR has indicated its commitment to do detailed hydrogeological
characterization and testing during development of the Phase I Evaluation Adit.

The following are specific recommendations for data collection and testing based on
data needs identified in the modeling analysis.

Bedrock Permeability – The assumptions used in the model for the bulk permeability of
the bedrock greatly influence the predicted mine inflow rates and the potential effects
on outlying streams. Since there is effectively no site specific hydraulic test data from
the mine area, testing of hydraulic conductivity of the bedrock should be conducted at
regular intervals as the adit is advanced. Hydraulic conductivity of the bedrock should
be evaluated by conducting injection or discharge tests at drill holes completed into the
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bedrock from the Evaluation Adit. Ideally, testing would be conducted along the full
length of the adit and would include injection tests on shallower unsaturated sections
of the adit to document the bedrock permeability at these shallower depths.

Pressure Head – The hydraulic heads over the adit and ore body are currently unknown
and will directly influence mine water inflow rates. The hydraulic head also provides
information on the relationship between groundwater at the workings and adjacent
surface water bodies.  For example, head data from fracture systems in the Copper Lake
Fault near Cliff Lake will help establish whether there is potential for a direct hydrologic
connection between these two systems. Together with hydraulic conductivity data,
changes in head over the workings can be used to infer seasonal and average annual
recharge rates. The rate of change in hydraulic head in the groundwater system over
time in response to adit development can also provide a more definitive basis for
calibration of the transient response of the groundwater model.

Pressure head data should be collected by installing packers in the drill holes completed
along the length of the adit that exhibit saturated conditions, and then instrumenting
the holes with pressure transducer/recorders. The transducer/recorders should be
installed as the adit is advanced to document the response of the groundwater system
to adit dewatering over time.

Mine Water Inflows – Detailed records should be kept of mine water inflows since these
data can be used in conjunction with hydraulic head data to cross calculate bulk
permeability of the bedrock, estimate recharge rates and document seasonal variations
in mine water inflows. As observed at the Troy Mine, this aspect of the hydrologic
system will likely be informative in determining the magnitude and rate of recovery.

Storativity – Extended discharge tests should be conducted on two to three of the
instrumented drill hole sites with monitoring at adjacent locations to evaluate aquifer
storativity. The length of the test should be determined based on initial hydraulic
conductivity estimates and the distance to adjacent monitoring sites.
Porosity/storativity values will help refine the model’s predicted transient response to
pumping.

Mine Water Chemistry – Samples of mine water should be collected as the evaluation
adit is advanced to document water chemistry. Samples of “undisturbed” water should
be collected from extended discharge tests at instrumented drill holes off the evaluation
adit. Analytical parameters should include major ions, metals and isotopes for
comparison to water chemistry in surrounding surface waters. These data may help
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infer relative contributions of groundwater from the deeper bedrock system to adjacent
surface waters.

Fault Zone Characterization – Test holes should be drilled through the Copper Lake
Fault Zone and instrumented and tested as described for the evaluation adit test holes
to document extent of fracturing, and establish permeability, head and storativity
characteristics. Water quality samples should be collected for major ions, metals and
isotopes.

Supplemental Stream Monitoring – More detailed investigations should be conducted in
Copper Gulch and South Basin in conjunction with groundwater monitoring during
Phase I Evaluation Adit investigations to assess the extent to which base flow conditions
in these drainages are hydrologically related to conditions in the deeper groundwater
system; or, whether they are dependent upon discrete saturated fault and fracture
networks not related to a regional water table. Investigations should include late
season (September-October) synoptic stream gaging and water quality sampling, in
conjunction with groundwater monitoring and sampling in the deeper bedrock system
during Phase I Evaluation Adit investigations to assess the relative contribution of flow
from deeper bedrock aquifers versus shallower flow systems.

These data would greatly improve the technical foundation for conducting future
modeling analysis and would provide a more meaningful basis for validating the
potential for effects from the proposed mine.

The Phase I monitoring activities to help generate these data are described in Section 5.2.1.3.

Basin-level Analysis. KNF (USFS 2016) used the Rock Creek groundwater model to quantify and
describe possible changes in baseflow at the basin or watershed level. As described previously, the
model is not yet calibrated with site-specific hydrologic data for the Rock Creek Project pending
development of the Phase I exploration adit. However, the model outputs were calibrated at the
basin scale with measured water flow data for streams in the lower basin and the model can be
adjusted accordingly. Overall, the peer-review corroboration of the 3D groundwater model and the
correspondence with existing project area stream flow data provides a reasonable level of confidence
in using the modeled results as part of a quantitative analysis at the basin or watershed level.

The possible reductions in stream baseflow from the project are shown in Table 7 and were
estimated using the Rock Creek 3D groundwater model (Hydrometrics 2014). The model showed
that the maximum possible drawdown, and therefore maximum effects, could occur in Year 70.
During the period of maximum drawdown, the project could possibly reduce baseflow in Rock Creek
above the confluence with Clark Fork River by 5.7%. The possible baseflow reduction at the mouth of
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East Fork Bull River above the confluence with Bull River is 4.0%. The possible baseflow reduction at
the mouth of Bull River above the confluence with Clark Fork River is 0.7%.

5.2.1.2.1 Independent Review of Rock Creek 3D Groundwater Model
Independent reviews of the Rock Creek 3D groundwater model (Hydrometrics 2014) were completed
by AquaResource (Martin 2014) and the U.S. Environmental Protection Agency (Pierce 2014).

Review of Hydrometrics’ Groundwater Modeling Assessment (AquaResource 2014)

AquaResource (2014) indicated the numerical modeling tools developed and used by Hydrometrics
were state-of-the-practice and appropriately represented the conceptual understanding of the mine
area hydrology. AquaResource found the evaluation to be thorough and that it appropriately
evaluated impacts throughout the groundwater flow system, the effect on surface water features,
and the effectiveness of possible mitigation measures. The AquaResource review also included
discussion of various model uncertainties. Two in particular are relevant to the effects analysis on bull
trout: baseflow changes along streams and the uncertainty analysis for mitigation scenarios. The
following is a quote from the AquaResource review memorandum:

Baseflow Changes along Streams. The report states that the model should be viewed as
qualitative and that ‘quantifying stream depletion is beyond the capabilities of this
model (p 4-16).’ The tables in Appendix B [of the 3D model report (Hydrometrics 2014)]
provide data for headwater stream segments within the Cabinet Mountain Wilderness
boundary, and this [sic] data, if taken out of context, could be misleading. It is expected
that the difference between [3D model] simulations is appropriate (this is where models
are most reliable), but that the absolute value of discharge is uncertain, because of the
scale of those features and the absence of field data for use in model calibration.

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.

Uncertainty Analysis for Mitigation Scenarios. 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.
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EPA review of Hydrometrics’ Groundwater Modeling Assessment (Pierce 2014)

In its capacity as a cooperating agency on the Draft SEIS, the EPA reviewed the draft and final model
reports and participated in several meetings and conference calls with KNF and Hydrometrics during
model development. EPA provided comments on the final model report (Pierce 2014). The following
is a quote from EPA’s review email:

Need for additional data. The current data and modeling limitations emphasize the
importance of the data collection planned during Phase 1 and subsequent re-run of the
model. As the report notes, the model is significantly constrained by a lack of sufficient
input data, hindering its predictive ability. This limitation is particularly true for
assessments at a local (i.e., sub-watershed) scale, which is of interest due to potential
impacts to baseflows in the upper portions of Rock Creek and Bull River watersheds. For
example, the report contains no predictions for effects to headwaters due to a lack of
data and information regarding their water source. The current model results only
provide a qualitative assessment of how the hydrologic system may respond to mining
activities. This constraint is readily acknowledged by the report authors. Data obtained
during Phase I will be critical to refine the current model and its inputs, improve the
model’s ability to assess long-term hydrologic conditions and better quantify impacts.

Need for re-evaluation of mitigation and management measures. Once sufficient
input data enables the model to derive a more quantitative assessment of potential
changes to the hydrologic system and associated impacts, it will be important to
evaluate mitigation or management options to offset any impacts. Accordingly and as
we have previously mentioned, we recommend re-evaluation of the project mitigation
and management measures once improved data and information are available. Some
of those measures, such as plugging the mine after closure, could be evaluated with the
model itself. Other measures, such as those of a compensatory nature, may not be
evaluated directly with the model.

The EPA also included recommendations for data collection and project mitigation and management
measures that were incorporated into Appendix K of the Draft SEIS (USFS 2016).

5.2.1.3 Updates to Water Resources Monitoring Plans
This section describes the current monitoring program, timing of monitoring, and clarification of
contingency action plans that have been modified since the 2007 Final BO (USFWS 2007). The
majority of this information was provided in the Draft SEIS Water Resources Monitoring Plan (USFS
2016, Appendix K), which contains KNF and Montana DEQ conceptual monitoring plans for
Alternative V.
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As described in detail in the Draft SEIS (USFS 2016, Appendix K) baseline streamflow monitoring is
required prior to the initiation of evaluation adit construction in the area where surface water or
groundwater may be affected by Phase I construction and operations. Monitoring is ongoing and
includes previously monitored sites; sites that might be impacted by construction and mining
activities; streams, springs, and seeps near the ore body that were added based on the 3D
groundwater model results and area surveys; and a benchmark stream site. At these surface water
sites, monitoring for flow and water quality, including storm flows, is ongoing. Streamflow
monitoring will continue during all mining periods and after mine closure. Ongoing monitoring data
will also allow for evaluation of seasonal trends. As described in Appendix K (USFS 2016),
investigations are being performed to determine if and where streams are connected to the regional
groundwater system. The 3D groundwater model will be refined and rerun after data from Phase I
Evaluation are incorporated into the model. Following additional data collection and modeling, the
possible impacts on surface water resources in the study area may change and the model uncertainty
would decrease.

The Rock Creek Mine Field Investigation within the Phase 1 GDE inventory boundary identified in the
Draft SEIS was completed in August 2016 (Morrison Maierle 2016) and is summarized in Section 4.5.

As stated in Section 1.6 of Appendix K of the Draft SEIS (USFS 2016):

The water resources monitoring program would begin during Phase I implementation
at least 1 year prior to 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 (Figure K-3); this
does not include monitoring for the upgrade work completed by RCR on NFS Roads 150
and 2741, which is covered in MPDES permit MT0031763. Phase II water resources
monitoring would begin during the first year of Phase I construction and would occur
for several years prior to the initiation of Phase II construction in the Rock Creek, East
Fork Bull River, Bull River, Miller Gulch, and Clark Fork River watersheds where surface
water or groundwater may be affected by Phase II construction and operations.

Monitoring would continue through the life of the project as well as after reclamation for a period to
be specified by the Agencies. RCR and its predecessors have collected and reported ambient surface
and groundwater quantity and quality data within the study area (Hydrometrics 2015; Morrison
Maierle 2016), as described in the following sections. These data sources are the only two described
because they represent information collected after the 2007 Final BO (USFWS 2007). Substantial
baseline data had been collected on surface and groundwater prior to 2007 and were used to
support agency decisions.
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5.2.1.3.1 RCR’s 2015 Monitoring Report and 2016 Rock Creek Mine Field Investigation
As part of the Aquatics and Fisheries Mitigation Plan implemented to address terms and conditions
of the 2007 Final BO (USFWS 2007, Appendix E), RCR was required to conduct a watershed
assessment to better define bull trout populations and better define habitat conditions. In 2012,
Salmon Environmental (2012) prepared the Rock Creek Fisheries and Aquatic Habitat Assessment
Supplement that incorporated data collected in the Rock Creek watershed since 1997. The Draft SEIS
(USFS 2016) states that the Salmon Environmental Services (2012) reports meet the intent of the
terms and conditions of the Final 2007 BO for the watershed analysis.

New data are available from the ongoing monitoring program that update the information on
surface water hydrology and habitat from the Draft SEIS (USFS 2016). Hydrometrics (2015) presents
the baseline water quality data conducted in 2015 for areas adjacent to the Rock Creek Project. The
2015 data support the continuing collection of hydrologic data to document baseline conditions, and
for this year, provide a valuable record during a year of low precipitation. Hydrometrics (2015) also
documents the baseline stormwater data collected to meet the conditions of the Montana DEQ
stormwater permit.

The work performed by Hydrometrics (2015) occurred in September 2015 and includes spring and
seep inventory work, groundwater monitoring, and stream flow estimates. Work reported by
Hydrometrics (2015) that is relevant to bull trout habitat includes the streamflow observations and
the supporting aquatic habitat survey conducted by Salmon Environmental Services (2015) in
October 2015, which documented channel habitat conditions at nine stations in Rock Creek and one
station each in the lower reaches of the East Fork and West Fork of Rock Creek for a total of 11 sites.

2015 was a drought year and the sections of naturally dry channel were more extensive than
observed in early aquatic habitat surveys conducted during the last week of October 2011 and the
third week of August 2012 (Salmon Environmental Services 2015). The lower three sites on Rock
Creek were dry or had flow that was too low to provide passage or habitat. Site 4 on the mainstem of
Rock Creek was dry above the confluence with Engle Creek. Below the confluence, all flow was from
Engle Creek and beaver pond storage. At Site 4, three small beaver dams in Rock Creek created low-
flow pool habitat that was not present in October 2011 or August 2012. Numerous young-of-the-
year fish were observed at the outlet of Engle Creek/head of the pond and in Rock Creek pools
below the pond (Salmon Environmental Services 2015).

Sites 5, 6, and 7 were dry. Sites 5 and 6 had surface flow in October 2011 and August 2012, and Site
7 had surface flow in October 2011 but was dry in August 2012. At Site 8, Orr Creek provided enough
flow to maintain a small, isolated pool that contained a single fish, but the flow went subsurface
below the pool and there was no flow to Rock Creek. Also at Site 8, a new sediment and small woody
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debris dam was present on Orr Creek at the confluence of Rock Creek that was not present in 2011
or 2012.

Site 9, on Rock Creek, was dry upstream and downstream of the bridge; this site had flow in October
2011 and August 2012. Site 10 (East Fork Rock Creek) was dry above the confluence with West Fork;
this site had surface flow in October 2011 and August 2012. A small amount of surface flow
upstream of the bridge was insufficient to provide habitat connectivity or pool habitat. The
combined flow from the East Fork and the first perennial tributary includes flow sufficiently to
provide habitat connectivity and pools for young-of-the-year fish. Site 11 (West Fork Rock Creek)
was dry; this site had surface flow in October 2011 and August 2012.

Groundwater and seep data will be used to help calibrate the 3D groundwater model to estimate
possible groundwater depletion effects on bull trout habitat following the development of the
Phase I exploration adit. Therefore, at this time, the Rock Creek Mine Field Investigation (Morrison
Maierle 2016) does not provide new information related to bull trout habitat. The following briefly
describes the field investigation within the Phase I Boundary for context. Building on the seep
monitoring information provided by Hydrometrics (2015), Morrison Maierle (2016) performed the
Rock Creek Mine Field Investigation, which included assessing 20 site locations provided by the
USFS. The sample locations and water sample analyte list were consistent with Appendix K of the
Draft SEIS (USFS 2016), although there were some differences between sites identified in the Draft
SEIS and Hydrometrics (2015). Overall, 17 sites were investigated: 10 as potential GDEs and 7 as
stream sites. Stream sites included Chicago Creek, Copper Gulch, South Basin Creek, and West Fork
Rock Creek-North, all of which were dry at the time of the investigation. West Fork Rock Creek-South
had a flow of 300 gpm. Five of the 10 GDE seep samples areas had flow, ranging from 0.1 to 2 gpm.

5.3 Bull Trout Response to the Proposed Action

5.3.1 Rock Creek
Possible effects to Rock Creek bull trout and habitat are the same as considered in the 2007 Final BO
(USFWS 2007). Possible baseflow reductions could magnify or create new seasonal migration barriers
in stream reaches in mainstem Rock Creek but could also enhance the exclusion of non-native fish
from upper Rock Creek. These migration barriers may be inconsequential to resident bull trout
populations (which are generally smaller and able to pass through narrower and shallower
restrictions) such as those currently found in the Rock Creek watershed, but detrimental to the larger
migratory bull trout (USFS 2016). 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). The baseline condition for mainstem Rock Creek
baseflow is functioning appropriately (FA; see Table 1) because intermittency is a natural condition
(Sando and Blasch 2015). This condition would not be degraded below FA because, if reductions to



Supplemental Biological Assessment 41 January 12, 2017

baseflow occurred, they would amount to incremental changes to the length and duration of
seasonally dry reaches and would further reduce the risk of non-native fish population expansion.
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, although reduced flow of water that has had an opportunity to warm due to surface
exposure from reaches or tributaries that are not occupied by bull trout could have the effect of
reducing summer stream temperatures downstream in Rock Creek where bull trout occur. Possible
impacts to bull trout and bull trout habitat from modeled baseflow reductions are uncertain and will
be assessed after Phase I data collection and a rerun of the 3D groundwater model. The range of
groundwater inflows to the mine reported in the 3D model report (Hydrometrics 2014) were 4 to 9
times less than those evaluated in the 2007 Final BO (USFWS 2007). As a result, possible reductions
in baseflow would be less than was considered in the 2007 Final BO (KNF 2014).

As stated in Section 1.6 of Appendix K of the Draft SEIS (USFS 2016):

The water resources monitoring program would begin during Phase I implementation
at least 1 year prior to 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 (Figure K-3); this
does not include monitoring for the upgrade work completed by RCR on NFS Roads 150
and 2741, which is covered in MPDES permit MT0031763. Phase II water resources
monitoring would begin during the first year of Phase I construction and would occur
for several years prior to the initiation of Phase II construction in the Rock Creek, East
Fork Bull River, Bull River, Miller Gulch, and Clark Fork River watersheds where surface
water or groundwater may be affected by Phase II construction and operations.

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 baseline condition for sediment in Rock Creek is
functioning at risk (FAR; see Table 1) and despite improvements due to use of best management
practices (BMPs) and sediment mitigation would be expected to remain FAR. During construction of
new or improved stream crossings, BMPs would be used to minimize effects in the stream channel. In
addition, the Montana Pollutant Discharge Elimination System (MPDES)/Stormwater permit includes
numerous conditions to minimize sediment from road construction.

A number of minor modifications to Alternative V resulted from more detailed design of facilities and
mitigation measures (see Table 1). These included modifying the paste tailings facility footprint to
avoid impacts to wetlands on National Forest System lands, modifying the layout of the mill site to
avoid RHCAs, modifying the layout and location of Phase I support facilities and associated
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groundwater disposal system, revising the water treatment system design, and developing details of
mitigation associated with the access road to implement sediment reduction requirements.

RHCAs are portions of watersheds where riparian-dependent resources receive primary emphasis,
and management activities are subject to specific standards and guidelines. RHCAs include
traditional riparian corridors, wetlands, intermittent streams, and other areas that help maintain the
integrity of aquatic ecosystems by: 1) influencing the delivery of coarse sediment, organic matter,
and woody debris to streams; 2) providing root strength for channel stability; 3) shading the stream;
and 4) protecting water quality (Naiman et al. 1992). 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 powerline 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 can increase stream temperature in localized areas by exposing the stream to
increased warming by sunlight, but it is less than a fraction of 1% of the affected streamside habitat
along Engle Creek so impacts would be negligible.

Mine dewatering and the resulting drawdown of bedrock groundwater may subtly change the ionic
composition of stream water. Reducing the source of deeper groundwater may reduce the
concentration of some anions and cations in surface water such as sodium, calcium, potassium,
bicarbonate, magnesium, chloride, and sulfate. If such a water quality change occurred and if it was
detectable, 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 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 to
natural variability and climate change. There is a possibility that baseflow reductions resulting from
the Rock Creek Project could result in subtle changes to surface water quality, but such changes and
the effects such changes may have on aquatic life and fisheries would likely be undetectable.

5.3.2 East Fork Rock Creek
Possible effects to East Fork Rock Creek bull trout and critical habitat are the same as in the 2007
Final BO (USFWS 2007). If baseflow reductions were to occur, impacts to East Fork Rock Creek could
be similar to those described for Rock Creek in Section 5.3.1. Possible reduced baseflows in East Fork
Rock Creek could magnify or create new seasonal barriers in East Fork Rock Creek in a short
intermittent reach that occurs in lower East Fork Rock Creek. The baseline condition for baseflow in
East Fork Rock Creek is FA (Table 2). Possible impacts to bull trout and bull trout habitat from
modeled baseflow reductions are uncertain and will be assessed after Phase I data collection and a
rerun of the 3D groundwater model. The range of groundwater inflows to the mine reported in the
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3D model report (Hydrometrics 2014) were 4 to 9 times less than those evaluated in the 2007 Final
BO (USFWS 2007). As a result, possible reductions in baseflow would be less than was considered in
the 2007 Final BO (KNF 2014).

5.3.3 West Fork Rock Creek
Possible effects to West Fork Rock Creek bull trout and habitat are the same as in the 2007 Final BO
(USFWS 2007). The 3D groundwater model (USFS 2016, Section 4.7.3) indicated that mine dewatering
could reduce baseflow in an unidentified reach of either West Fork Rock Creek or East Fork Rock
Creek. If impacts due to baseflow reductions and sediment in West Fork Rock Creek were to occur,
they would be similar to those described for Rock Creek in Section 5.3.1. and in the 2007 Final BO
(USFWS 2007). There is no designated bull trout critical habitat in West Fork Rock Creek, with the
majority of the bull trout being resident; the migratory bull trout component is absent or rare in
West Fork Rock Creek.

The baseline condition for sediment in West Fork Rock Creek is FAR (Table 3) and would be expected
to remain FAR despite improvements due to use of BMPs and sediment mitigation. The baseline
condition for baseflow in West Fork Rock Creek is FA, with natural intermittency in the lower and
upper reaches (Table 3). Possible impacts to bull trout and bull trout habitat from modeled baseflow
reductions are uncertain and will be assessed after Phase I data collection and a rerun of the 3D
groundwater model. The range of groundwater inflows to the mine reported in the 3D model report
(Hydrometrics 2014) were 4 to 9 times less than those evaluated in the 2007 Final BO (USFWS 2007).
As a result, possible reductions in baseflow would be less than was considered in the 2007 Final BO
(KNF 2014).

5.3.4 Bull River
Baseflow reductions to lower Bull River could occur due to baseflow reductions in upper East Fork
Bull River (and its tributaries) and Copper Gulch (and its tributary Chicago Creek). The possible
decreases in baseflow at the mouth of the Bull River would represent a change of less than 1% of the
measured baseflow in Bull River. If baseflow was reduced, impacts to Bull River bull trout and bull
trout critical habitat would be similar to those described in detail for Rock Creek (Section 5.3.1), but
at a significantly lower level. Although baseflows could be reduced by approximately 1% at the
mouth of Bull River, flows in Bull River are not intermittent and there are no known migration barriers
to bull trout in the mainstem. Although some spawning does occur in the mainstem Bull River, it is
used primarily for rearing and providing passage to East Fork Bull River.

The baseline condition for baseflow in lower Bull River is FA (Table 4). Possible impacts to bull trout
and bull trout habitat from possible baseflow reductions are uncertain and will be assessed after
Phase I data collection and a rerun of the 3D groundwater model. The range of groundwater inflows
to the mine reported in the 3D model report (Hydrometrics 2014) were 4 to 9 times less than those
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evaluated in the 2007 Final BO (USFWS 2007). As a result, possible reductions in baseflow would be
less than was considered in the 2007 Final BO (KNF 2014), although Bull River was not specifically
addressed in the 2007 Final BO.

5.3.5 East Fork Bull River
During operations, baseflow reductions are possible in designated bull trout critical habitat in East
Fork Bull River (USFS 2016). The baseline condition for baseflow in East Fork Bull River is FAR (Table
5), but only because the indicator is coupled with peak flows which might be increased above natural
peak flows due to high road densities. This FAR determination by the USFS (2013) is presumably
dictated by conditions in the lower reaches of East Fork Bull River because the majority of the
drainage is in the CMW where there are no roads. Possible impacts to bull trout and bull trout
habitat from possible baseflow reductions are uncertain and will be assessed after Phase I data
collection and a rerun of the 3D groundwater model. The range of groundwater inflows to the mine
reported in the 3D model report (Hydrometrics 2014) were 4 to 9 times less than those evaluated in
the 2007 Final BO (USFWS 2007). As a result, possible reductions in baseflow would be less than was
considered in the 2007 Final BO (KNF 2014), although East Fork Bull River was not specifically
addressed in the 2007 Final BO.

5.3.6 Copper Gulch
The baseline condition for baseflow in Copper Gulch is FAR (Table 7) because artificial straightening
in the lower reach of Copper Gulch and the construction of flood control berms on private lands
have altered the sediment transport competency of the stream, leading to aggradation and
dewatering. Possible impacts to bull trout and bull trout habitat from possible baseflow reductions
are uncertain and will be assessed after Phase I data collection and a rerun of the 3D groundwater
model. The range of groundwater inflows to the mine reported in the 3D model report (Hydrometrics
2014) were 4 to 9 times less than those evaluated in the 2007 Final BO (USFWS 2007). As a result,
possible reductions in baseflow would be less than was considered in the 2007 Final BO (KNF 2014),
although Copper Gulch was not specifically addressed in the 2007 Final BO.

5.3.7 Cabinet Gorge Reservoir
Sediment impacts from the proposed action would be restricted to the confluence of Cabinet Gorge
Reservoir and the mouth of Rock Creek. Water quality impacts from the diffuser discharge would be
a localized point source. Impacts to Cabinet Gorge Reservoir bull trout would be negligible. A
baseline table was not prepared for Cabinet Gorge Reservoir because most of the baseline indicators
are not applicable to reservoirs.
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5.4 Effects of the Action to Designated Bull Trout Critical Habitat
The USFWS examined the effects to individual PCEs in Appendix I of the 2007 Final BO (USFWS
2007). Updated analyses of PCEs for bull trout critical habitat for each stream are provided below.
The 2007 Final BO analysis remains valid. Additional bull trout critical habitat in Rock Creek, East Fork
Rock Creek, Bull River, East Fork Bull River, and Cabinet Gorge Reservoir was designated in 2010
(USFWS 2010). Within the project area, critical habitat designation on Federal lands was added to
already designated critical habitat on State and private lands. Although some of the current critical
habitat was not designated as such for the 2007 Final BO (USFWS 2007), the effect on habitat in
general and the previously designated critical habitat in Rock Creek was analyzed and the impacts of
the project on bull trout habitat in East Fork and mainstem Rock Creek were discussed.

5.4.1 Rock Creek and East Fork Rock Creek
Rock Creek and East Fork Rock Creek contain 8.4 miles of designated bull trout critical habitat,
extending from the confluence of Rock Creek with Cabinet Gorge Reservoir to a permanent barrier to
upstream fish passage on East Fork Rock Creek.

The following conclusion from the 2007 Final BO (USFWS 2007) is valid despite the year-2010
changes to critical habitat designations in Rock Creek and is overstated given sediment BMPs and
mitigation.

As proposed, implementation of the Rock Creek mine is anticipated to negatively impact
designated critical habitat in Rock Creek by diminishing the function of some of the PCEs
due to increases in sedimentation in the West Fork and mainstem of Rock Creek and to a
lesser extent critical habitat in the East Fork Rock Creek. Activities in the action area
associated with the proposed mining operation would likely degrade aquatic habitat
including spawning habitat, rearing habitat, and food supply and impact all bull trout life
history stages during the 5-year construction period and likely for two years after
construction is completed. Thereafter, the effects from sedimentation should subside and
levels of sedimentation are expected to return to those observed before construction.
Increases in sedimentation, water quality degradation, and changes in channel and
habitat complexity related to mining activities are anticipated to reduce the functional
ability of critical habitat to a small degree below baseline conditions temporarily, for
about five to seven years associated with the construction period. The areas of critical
habitat mostly affected in Rock Creek would be small localized stream segments in close
proximity to the project area. All the primary constituent elements in Rock Creek are
expected to remain functional, albeit at a lower level.



Supplemental Biological Assessment 46 January 12, 2017

Loss of riparian habitat in bull trout critical habitat would be limited to 2 acres in Rock Creek (USFS
2016, Table 4-18 in Section 4.11, Aquatic Life and Fisheries). Impacts on RHCAs are described in detail
in Section 4.11, Aquatic Life and Fisheries of the Draft SEIS (USFS 2016).

The PCEs relating to a natural hydrograph and water quantity for Rock Creek and East Fork Rock
Creek are FA or FAR (Tables 1 and 2). Possible impacts to bull trout and bull trout critical habitat from
possible baseflow reductions are uncertain and will be assessed after Phase I data collection and a
rerun of the 3D groundwater model. The range of groundwater inflows to the mine reported in the
3D model report (Hydrometrics 2014) were 4 to 9 times less than those evaluated in the 2007 Final
BO (USFWS 2007). As a result, possible reductions in baseflow would be less than was considered in
the 2007 Final BO (KNF 2014).

5.4.2 Bull River
The mainstem of the Bull River contains 24.7 miles of bull trout critical habitat, extending from its
confluence with Cabinet Gorge Dam upstream. The PCEs relating to a natural hydrograph and water
quantity for lower Bull River are FA or FAR (Table 4). Possible impacts to bull trout and bull trout
habitat from possible baseflow reductions are uncertain and will be assessed after Phase I data
collection and a rerun of the 3D groundwater model. The range of groundwater inflows to the mine
reported in the 3D model report (Hydrometrics 2014) were 4 to 9 times less than those evaluated in
the 2007 Final BO (USFWS 2007). As a result, possible reductions in baseflow would be less than was
considered in the 2007 Final BO (KNF 2014), although Bull River was not specifically addressed in the
2007 Final BO.

5.4.3 East Fork Bull River
The total amount of designated critical habitat is 7.4 miles in East Fork Bull River watershed. The PCEs
relating to a natural hydrograph and water quantity for East Fork Bull River are FAR (Table 5).
Possible impacts to bull trout and bull trout habitat from possible baseflow reductions are uncertain
and will be assessed after Phase I data collection and a rerun of the 3D groundwater model. The
range of groundwater inflows to the mine reported in the 3D model report (Hydrometrics 2014) were
4 to 9 times less than those evaluated in the 2007 Final BO (USFWS 2007). As a result, possible
reductions in baseflow would be less than was considered in the 2007 Final BO (KNF 2014), although
East Fork Bull River was not specifically addressed in the 2007 Final BO.

5.4.4 Cabinet Gorge Reservoir
PCEs were not assessed for Cabinet Gorge Reservoir because they are intended for assessing
streams. Sediment impacts from the proposed action would be restricted to the confluence of
Cabinet Gorge Reservoir and the mouth of Rock Creek. Water quality impacts from the diffuser



Supplemental Biological Assessment 47 January 12, 2017

discharge would be a localized point source. Impacts to Cabinet Gorge Reservoir bull trout critical
habitat would be negligible.

5.5 Cumulative Effects
Cumulative effects include the effects of future state, tribal, local, or private actions reasonably
certain to occur in the Action Area considered in this BA. Future federal actions unrelated to the
proposed action are not considered in this section because they require separate consultation
pursuant to Section 7 of the ESA.

5.5.1 Cumulative Effects to Bull Trout
The 2007 Final BO (USFWS 2007) (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 the Draft SEIS (USFS 2016) provides additional
information relevant to the status of, and possible 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 Final BO remain applicable to the proposed Rock Creek Project.

5.5.2 Cumulative Effects to Designated Bull Trout Critical Habitat
The 2007 Final BO (USFWS 2007) updated the analysis of cumulative effects in the 2001 FEIS. Analysis
of cumulative impacts relating to habitat conditions (critical habitat), as described in the 2001 FEIS
and 2007 Final BO remain applicable to the proposed Rock Creek Project.
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6 Conclusion
The purpose of this Supplemental BA is to update information presented in the amended, 2007 Final
BO (USFWS 2007). This Supplemental BA incorporates the new information that has been collected
or developed and analyzes the possible effects on bull trout and bull trout critical habitat focusing on
the following:

· Whether new information reveals effects of the proposed action that may affect bull trout or
bull trout critical habitat in a manner or to an extent not previously considered

· Whether the identified action has been subsequently modified in a manner that causes an
effect to bull trout or bull trout critical habitat that was not considered in the 2007 Final BO

· Whether newly designated bull trout critical habitat may be affected by the proposed action
(50 CFR § 402.16)

Each of these questions is addressed below.

Does new information reveal effects of the action that may affect bull trout or bull
trout critical habitat in a manner or to an extent not previously considered?
Information collected since the 2007 Final BO (USFWS 2007) does not reveal any new effects of the
action that might affect bull trout or critical habitat in a manner not previously considered in the
2007 Final BO. The only change to critical habitat in the 2010 designation was that critical habitat was
included on federal lands, compared to habitat on privately owned lands in the 2005 designation. It
did not change the habitat; similar habitat exists on both private and federal lands in the Action Area.
Possible impacts to bull trout and bull trout critical habitat from possible baseflow reductions,
including streams in the Bull River drainage that were not assessed in the 2007 Final BO, will be
assessed after Phase I data collection and a rerun of the 3D groundwater model. Possible reductions
in baseflow would be less than was considered in the 2007 Final BO (KNF 2014).

As stated in the 2007 Final BO (USFWS 2007):

Risks to bull trout could increase if the mining operations cause water quality and
water quantity changes that affect stream flows in Rock Creek. However, at this
juncture, 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 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 USFWS would request it (USFWS 2007, p. B-82).
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Has the identified action been subsequently modified in a manner that causes an
effect to bull trout or bull trout critical habitat that was not considered in the 2007
Final Biological Opinion?
The proposed action (Alternative V) has not changed since the 2007 Final BO (USFWS 2007) was
produced in a manner that would cause effects to bull trout or bull trout critical habitat that were not
considered in the 2007 Final BO (USFWS 2007).

Would newly designated bull trout critical habitat be affected by the proposed
action?
Additional bull trout critical habitat in Rock Creek, East Fork Rock Creek, Bull River, East Fork Bull
River, and Cabinet Gorge Reservoir was designated in 2010 (USFWS 2010). Within the project area,
critical habitat designation on Federal lands was added to already designated critical habitat on State
and private lands. Although some of the current critical habitat was not designated as such for the
2007 Final BO (USFWS 2007), the effect on habitat in general and the previously designated critical
habitat in Rock Creek was analyzed and the impacts of the project on bull trout habitat in East Fork
and mainstem Rock Creek were discussed: “As proposed, implementation of the Rock Creek mine is
anticipated to adversely impact the majority of occupied habitat in the West Fork and mainstem of
Rock Creek and to a lesser extent habitat in the lower section of East Fork Rock Creek (only a few
hundred yards of the East Fork are partially downgradient from the mill site)” (USFWS 2007, p. B-87).
The 2007 Final BO (USFWS 2007) also states that, “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 USFWS would request it”
(USFWS 2007, p. B-82). This statement still applies and also pertains to East Fork Bull River and Bull
River. Impacts to Cabinet Gorge Reservoir bull trout critical habitat from the project would be
negligible.

Need for re-initiation of formal consultation:

The information that has been produced since the 2007 Final BO (USFWS 2007) better informs the
previous environmental documents and decisions. The recent information does not meet the tests
from 50 CFR § 402.16 that require re-initiation of consultation for the reasons described above;
therefore, re-initiation of formal consultation is not required.
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Table 1
Mainstem Rock Creek Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998) and critical habitat Primary Constituent Elements
(PCE) (USFWS MPI-PCE crosswalk, undated)

Subpopulation size

See EFRC for condition of subpopulation that mainly occurs in EFRC but shares mainstem and WFRC.  USFWS 2007: (FAR) Referenced 2000 individuals for core
area and largely isolated system.  Kline and Savor 2012: None captured during 2012 survey of one reach. Moran and Storaasli 2016: Bull trout per 100 m = 5.9
and 2.2 in two surveyed mainstem reaches = 4.1 average. Perennial flow ~2300 m so population was ~94. Fish lengths indicate only sub-adults. Updated to
FUR for mainstem because <50 adults.

Growth and survival
See EFRC for condition of subpopulation that mainly occurs in EFRC but shares mainstem and WFRC.  USFWS 2007: (FUR) Growth rates are low and not
expected to improve within the next lifecycle of bull trout. Instantaneous survival rate for bull trout was lower than for other salmonids in Rock Creek. Moran
and Storaasli 2016: Section 2 electrofishing reach density estimates since 1985 are variable but do not show a downward trend so updated to FAR.

Life history diversity and isolation

See EFRC for condition of subpopulation that mainly occurs in EFRC but shares mainstem and WFRC.  USFWS 2007: (FUR) Absence or rarity of the adfluvial
component. Moran and Storaasli 2016: Some use by straying migrants, evidence of functioning as up/downstream travel corridor to/from EFRC, decreased
isolation due to Cabinet Gorge dam trap and transport. Updated to FAR for these reasons and because it is functioning within the natural constraints imposed
by seasonal dewatering.

Persistence and genetic integrity
See EFRC for condition of subpopulation that mainly occurs in EFRC but shares mainstem and WFRC.  USFWS 2007: (FUR) Presence and threat of brook trout
hybridization in the drainage. Moran and Storaasli 2016: Confirmed high brook trout abundance in mainstem and Engle Creek, although straying migrants
could provide persistence.

Temperature
USFWS 2007: (FA) 12C summer, 9C spring/fall, 5C winter listed for the drainage. Salmon Env. 2012: 17.8C maximum daily average recorded above during May-
Sep 2011 above SH 200 but not clarified if this occurred when seasonal flow ceased. USFS 2013: (FA) Refers to WWP 1996 and Salmon Env. 2012.

Sediment
USFWS 2007: (FAR) Range from 10% to 24%. Kline and Savor 2012: 27% average pool crest surface fines. USFS 2013: (FA) Percent fines in mainstem Rock Creek
are less than 20% and closer to 15% based on core samples collected in 1995, 2001, and 2012. Updated back to FAR because 15% is FAR and because of the
2012 pool crest average.

Chemical contaminants/nutrients
USFWS 2007: (FA) Nutrient levels are low in the Rock Creek drainage. Productivity in the streams is phosphorus limited. Background contaminants include As,
Cd, Cu, Pb, and Zn, which are all naturally present below current detection limits with the exception of Zn at 0.5 µg/L. Not 303(d) listed.

Man-made physical barriers USFWS 2007: (FAR) Intermittent flow, culvert barrier during some low flows.  USFS 2013: (FAR) SH 200 culvert blocks upstream migration at low flows.

Substrate embeddedness USFWS 2007: (FA) No data, refer to fines data. Salmon Env. 2012: Cobble and large gravel predominated in Wolman counts.
Large woody debris USFWS 2007 (FAR): Low numbers in mainstem Rock Creek. Kline and Savor 2012: Maximum of 3 reaches for 6 " diameter was 29/mile.

Pool frequency and quality
USFWS 2007: (FAR) Reduction in pool volume due to sediment loading. Kline and Savor 2012: 18.5 pools/mile, mostly large and deep, 20-foot wetted width.
USFS 2013: (FA) Refers to Salmon Env. 2012 for pool condition overall. Updated back to FAR because frequency does not meet FA for mainstem wetted width.

Large pool frequency
USFWS 2007: (FAR) Existing pools are shallow and wide. Kline and Savor 2012: 14.7 large pools/mile. Updated to USFS 2013: (FA) Refers to Salmon Env. 2012
for pool condition overall. Update also justified because most pools are large (see pool frequency/quality).

Off-channel habitat USFWS 2007: (FAR) Naturally limited.
Refugia USFWS 2007: (FUR) Currently not adequate. Updated to FAR due to FA for large pools and FAR for large woody debris.
Scour pool avg width/max depth USFWS 2007: (FAR) Ratio <10. Update to FA because Kline and Savor 2012: Scour pool w/d = 5.8.
Streambank stability USFWS 2007: (FAR) Alluvial terraces are being undermined. Salmon Env. 2012: Areas of rapid bank erosion in a 2001 report.
Floodplain connectivity USFWS 2007: (FAR) Has not been altered. This explanation appears to be an error. Updated to FA because it has not been altered.

2017 Baseline Condition

MPI Subpop

MPI Habitat
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Table 1
Mainstem Rock Creek Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998) and critical habitat Primary Constituent Elements
(PCE) (USFWS MPI-PCE crosswalk, undated)

2017 Baseline Condition

Peak and base flows
USFWS 2007: (FUR) Intermittent flow during some times of the year. Sando and Blasch 2015: Intermittency is natural. Updated to FA because intermittency is
natural and beneficial for restricting upstream movement of brook trout. Also, high flows have minimal impact (see disturbance regime).

Drainage network length
USFWS 2007: (FAR) Roads lack BMP standards. Comment: This does not address increased active channel length as described in MPI. Updated to FA because
there is no evidence that human disturbance has increased the active channel length.

Road density/location USFWS 2007: (FAR) Densities 1.5 to 3.0 miles per square mile, riparian roads. Salmon Env. 2012: 1.2 miles/sq mile in mainstem drainage.

Disturbance history
USFWS 2007: (FAR) Equivalent Clearcut Area = 15%. Salmon Env. 2012: 5% burned post-2010. 5.5% timber harvest since 1969. USFS 2016: 6.5% of the entire
watershed in a clearcut condition during 1997, but FAR because clearcuts in WFRC watershed result in transport of material to lower Rock Creek.

Riparian conservation areas USFWS 2007: (FAR) Roads and sediment are issues within the RHCA. USFS 2016: 39% of stream with roads in RHCA.

Disturbance regime
USFS 2000: Two high-water events had minimal effects to stream channel, which would indicate the drainage is able to accommodate moderate to high
disturbance and maintain its current level of function. USFWS 2007: (FAR) Says data are inadequate. USFS 2000 suggests FA, but left as FAR due to other
missing FA attributes.

Integrated

USFWS 2007: (FUR) Minimal migratory component, low habitat complexity, and low pool frequency. USFS 2013: Comprehensive habitat and fish population
surveys conducted in Rock Creek drainage show that temperature, pools, and sediment are functioning appropriately. Moran and Storaasli 2016: Naturally
occurring seasonal intermittency during base streamflow limits the amount of available habitat, strands fish, and can restrict access to and from headwater
areas by migrants. Only abnormally high annual low flow is known to enable connectivity throughout the mainstem during the migration and spawning
period. Updated to FAR because habitat indicators are FA or FAR.

Influences of subsurface water Of the relevant MPIs, 5 = FA, 4 = FAR, 0 = FUR.
Migratory habitats Of the relevant MPIs, 4 = FA, 3 = FAR, 0 = FUR.
Food base Of the relevant MPIs, 3 = FA, 5 = FAR, 0 = FUR.
Aquatic environment complexity Of the relevant MPIs, 3 = FA, 7 = FAR, 0 = FUR.
Temperature Of the relevant MPIs, 5 = FA, 4 = FAR, 0 = FUR.
Substrate Of the relevant MPIs, 1 = FA, 4 = FAR, 0 = FUR.
Natural hydrograph Of the relevant MPIs, 3 = FA, 4 = FAR, 0 = FUR.
Water quantity and quality Of the relevant MPIs, 5 = FA, 3 = FAR, 0 = FUR.
Detrimental non-native fish species Of the relevant MPIs, 0 = FA, 3 = FAR, 0 = FUR.
Integrated 5 of 9 PCEs are FAR.

Functioning Appropriately
Functioning at Risk
Functioning at Unacceptable Risk
Insufficient Information

PCE

MPI Habitat
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Table 2
East Fork Rock Creek Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998) and critical habitat Primary Constituent Elements
(PCE) (USFWS MPI-PCE crosswalk, undated)

Subpopulation size
USFWS 2007: (FAR) Referenced 2000 individuals for core area and largely isolated system. Kline and Savor 2012: Number per 100 m = 12 to 14. Moran and
Storaasli 2106: Number per 100 m = 17.5, 19.8, 1.3, and 15.6 in four surveyed reaches = 13.6 average. Perennial flow below barrier ~4800 m so population was
~650. Fish lengths indicate only sub-adults but known to be residents.  Updated to FA for EFRC because population is stable and possibly at carrying capacity.

Growth and survival
USFWS 2007: (FUR) Growth rates are low and not expected to improve within the next lifecycle of bull trout. Instantaneous survival rate for bull trout was lower
than for other salmonids in Rock Creek. Moran and Storaasli 2016: Section 3 and 4 electrofishing reach density estimates since 2001 are increasing or similar
and similar to 1996 estimates so updated to FA.

Life history diversity and isolation
USFWS 2007: (FUR) Absence or rarity of the adfluvial component. Moran and Storaasli 2016: Predominantly residents but periodic use by migrants and
decreased isolation due to Cabinet Gorge dam trap and transport. A large adult was seen on a redd during 2015, assumed to be a known released female.
Updated to FAR for these reasons and because it is functioning within the natural constraints imposed by seasonal dewatering in mainstem Rock Creek.

Persistence and genetic integrity
USFWS 2007: (FUR) Presence and threat of brook trout hybridization in the drainage. Moran and Storaasli 2016: Stable population and nearly isolated from
brook trout but poor connectivity. Updated to FAR due to population stability and the positive aspect of isolation.

Temperature
USFWS 2007: (FA) 12C summer, 9C spring/fall, 5C winter listed for the drainage. Salmon Env. 2012: ~0 to 12 during Jun-Dec 2010. USFS 2013: (FA) Refers to
WWP 1996 and Salmon Env. 2012.

Sediment
USFWS 2007: (FAR) Range from 10% to 24%. Kline and Savor 2012: 14.7% average pool crest surface fines. USFS 2013: (FA) Fines are virtually non-existent in
EFRC.  Both support update to FA.

Chemical contaminants/nutrients
USFWS 2007: (FA) Nutrient levels are low in the Rock Creek drainage. Productivity in the streams is phosphorus limited. Background contaminants include As,
Cd, Cu, Pb, and Zn, which are all naturally present below current detection limits with the exception of Zn at 0.5 µg/L. Not 303(d) listed.

Man-made physical barriers
USFWS 2007: (FAR) Intermittent flow, culvert barrier during some low flows.  Updated to FA because there are no man-made barriers. USFWS 2007 was not in
reference to EFRC.

Substrate embeddedness USFWS 2007: (FA) No data, refer to fines data. Salmon Env. 2012: Cobble and boulder predominated in Wolman counts. USFS 2013: Virtually no fine sediment.

Large woody debris
USFWS 2007 (FAR): Low numbers in mainstem Rock Creek. Kline and Savor 2012: Count range for 6-inch diameter was below FA and FA is based on 12 inches.
USFS 2016: Minimal clearcutting in EFRC drainage so there is LWD recruitment potential.

Pool frequency and quality.
USFWS 2007: (FAR) Reduction in pool volume due to sediment loading. Kline and Savor 2012: 11 pools/mile, half are deep, 20-foot wetted width. USFS 2013:
(FA) Refers to Salmon Env. 2012 for pool condition overall. Updated back to FAR because frequency does not meet FA based on wetted width.

Large pool frequency
USFWS 2007: (FAR) Existing pools are shallow and wide. Kline and Savor 2012: 3.6 large pools/mile. USFS 2013: (FA) Refers to Salmon Env. 2012 for pool
condition overall. Updated back to FAR due to low frequency.

Off-channel habitat USFWS 2007: (FAR) Naturally limited.
Refugia USFWS 2007: (FUR) Currently not adequate. Updated to FAR due to FAR for large pools and FAR for large woody debris.
Scour pool avg width/max depth USFWS 2007: (FAR) Ratio <10. Updated to FA because Kline and Savor 2012: Scour pool w/d = 6.0.

Streambank stability
USFWS 2007: (FAR) Alluvial terraces are being undermined. Salmon Env. 2012: This was in reference to a past condition on mainstem Rock Creek. No additional
information was located.

Floodplain connectivity USFWS 2007: (FAR) Has not been altered. This explanation appears to be an error. Updated to FA because it has not been altered.

Peak and base flows
USFWS 2007: (FUR) Intermittent flow during some times of the year. Sando and Blasch 2015: Intermittency is natural. Updated to FA because intermittency is
only in the extreme lower end of EFRC and is natural.

2017 Baseline Condition

MPI Subpop

MPI Habitat
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Table 2
East Fork Rock Creek Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998) and critical habitat Primary Constituent Elements
(PCE) (USFWS MPI-PCE crosswalk, undated)

2017 Baseline Condition

Drainage network length
USFWS 2007: (FAR) Roads lack BMP standards. Comment: This does not address increased active channel length as described in MPI. Updated to FA because
there is no evidence that human disturbance has increased the active channel length.

Road density/location
USFWS 2007: (FAR) Densities 1.5 to 3.0 miles per square mile, riparian roads. Salmon Env. 2012: 0.2 mile/sq mile in EFRC drainage. Updated to FA because <1
mile/ sq mile and not in valley bottom.

Disturbance history
USFWS 2007: (FAR) Equivalent Clearcut Area = 15%. Salmon Env. 2012: 6% burned post-2010. <2% timber harvest since 1969. USFS 2016: <1% of the EFRC
watershed in a clearcut condition during 1997. Updated to FA due to minimal disturbance.

Riparian conservation areas USFWS 2007: (FAR) Roads and sediment are issues within the RHCA. USFS 2016: 29% of stream with roads in RHCA.

Disturbance regime
USFS 2000: Two high-water events had minimal effects to stream channel, which would indicate the drainage is able to accommodate moderate to high
disturbance and maintain its current level of function. USFWS 2007: (FAR) Says data are inadequate. USFS 2000 suggests FA, but left as FAR due to other
missing FA attributes.

Integrated

USFWS 2007: (FUR) Minimal migratory component, low habitat complexity, and low pool frequency. USFS 2013: Comprehensive habitat and fish population
surveys conducted in the Rock Creek drainage show that temperature, pools, and sediment are functioning appropriately. Moran and Storaasli 2016: Naturally
occurring seasonal intermittency during base streamflow can restrict access to and from headwater areas by migratory bull trout. Only abnormally high annual
low flow is known to enable connectivity throughout the mainstem during the migration and spawning period. Fifteen years of monitoring data have shown
variable but stable numbers of genetically pure bull trout in upper Rock Creek, with no established population of non-native species. Would update to FA but
updated to FAR due to lack of migrants and isolation.

Influences of subsurface water Of the relevant MPIs, 7 = FA, 2 = FAR, 0 = FUR.
Migratory habitats Of the relevant MPIs, 6 = FA, 1 = FAR, 0 = FUR.
Food base Of the relevant MPIs, 5 = FA, 3 = FAR, 0 = FUR.
Aquatic environment complexity Of the relevant MPIs, 3 = FA, 7 = FAR, 0 = FUR.
Temperature Of the relevant MPIs, 5 = FA, 4 = FAR, 0 = FUR.
Substrate Of the relevant MPIs, 2 = FA, 3 = FAR, 0 = FUR.
Natural hydrograph Of the relevant MPIs, 5 = FA, 2 = FAR, 0 = FUR.
Water quantity and quality Of the relevant MPIs, 7 = FA, 1 = FAR, 0 = FUR.
Detrimental non-native fish species Of the relevant MPIs, 2 = FA, 1 = FAR, 0 = FUR.
Integrated 7 of 9 PCEs are FA.

Functioning Appropriately
Functioning at Risk
Functioning at Unacceptable Risk
Insufficient Information

PCE

MPI Habitat

MPI Habitat
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Table 3
West Fork Rock Creek Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998)

Subpopulation size

See EFRC for condition of subpopulation that mainly occurs in EFRC but shares mainstem and WFRC.  USFWS 2007: (FAR) Referenced 2000 individuals for core
area and largely isolated system. Kline and Savor 2012: Number per 100 m = 0.8 during 2012.  Moran and Storaasli 2106: Number per 100 m = 1.0 and 0.0 in
two surveyed reaches = 0.5 average. Perennial flow below barrier ~2500 m so population was ~13. The single fish captured was likely a >5-year old adult.
Updated to FUR due to very low abundance.

Growth and survival
See EFRC for condition of subpopulation that mainly occurs in EFRC but shares mainstem and WFRC.  USFWS 2007: (FUR) Growth rates are low and not
expected to improve within the next lifecycle of bull trout. Instantaneous survival rate for bull trout was lower than for other salmonids in Rock Creek. Based
on WWP 1996, Kline and Savor 2012, and Moran and Storaasli 2016: 2012 and 2015 abundance were much lower than during 1996.

Life history diversity and isolation
See EFRC for condition of subpopulation that mainly occurs in EFRC but shares mainstem and WFRC.  USFWS 2007: (FUR) Absence or rarity of the adfluvial
component. Moran and Storaasli 2016: Residents with no confirmed spawning that become isolated from mainstem Rock Creek and EFRC.

Persistence and genetic integrity
See EFRC for condition of subpopulation that mainly occurs in EFRC but shares mainstem and WFRC.  USFWS 2007: (FUR) Presence and threat of brook trout
hybridization in the drainage. Moran and Storaasli 2016: Nearly isolated from brook trout. Poor connectivity for migrants but fish exchange with EFRC.
Updated to FAR due to the positive aspect of isolation and exchange of fish with EFRC.

Temperature
USFWS 2007: (FA) 12C summer, 9C spring/fall, 5C winter listed for the drainage. USFS 2013: (FA) Refers to WWP 1996 and Salmon Env. 2012. Left as FA despite
lack of WFRC data because watershed characteristics would not promote excessive warming.

Sediment
USFWS 2007: (FAR) Range from 10% to 24%. Kline and Savor 2012: 41.1% average pool crest surface fines. USFS 2013: (FA) Fines are highest in WFRC
compared to mainstem and EFRC. Changed back to FAR due to 2012 data and because 2013 condition was for entire watershed.

Chemical contaminants/nutrients
USFWS 2007: (FA) Nutrient levels are low in the Rock Creek drainage. Productivity in the streams is phosphorus limited. Background contaminants include As,
Cd, Cu, Pb, and Zn, which are all naturally present below current detection limits with the exception of Zn at 0.5 µg/L. Not 303(d) listed.

Man-made physical barriers USFWS 2007: (FAR) Intermittent flow, culvert barrier during some low flows.  USFS 2013: (FAR) FR 150 culvert blocks upstream migration at low flows.

Substrate embeddedness USFWS 2007: (FA) No data, refer to fines data. Updated to FAR due to fines data.

Large woody debris
USFWS 2007 (FAR): Low numbers in mainstem Rock Creek. Kline and Savor 2012: Count range for 6-inch diameter was above FA and FA is based on 12 inches,
but LWD is functional given the narrow stream channel so updated to FA.

Pool frequency and quality.
USFWS 2007: (FAR) Reduction in pool volume due to sediment loading. Kline and Savor 2012: 29 pools/mile, 1 deep pool/mile, 11-inch wetted width. USFS
2013: (FA) Refers to Salmon Env. 2012 for pool condition overall. Updated back to FAR because frequency does not meet FA based on wetted width.

Large pool frequency
USFWS 2007: (FAR) Existing pools are shallow and wide. Kline and Savor 2012: 0.0 large pools/mile. USFS 2013: (FA) Refers to Salmon Env. 2012 for pool
condition overall. Updated to FUR due to absence of large pools, although this reflects the stream size.

Off-channel habitat USFWS 2007: (FAR) Naturally limited.
Refugia USFWS 2007: (FUR) Currently not adequate. Did not update due to a lack of large and deep pools.
Scour pool avg width/max depth USFWS 2007: (FAR) Ratio <10. Updated to FA because Kline and Savor 2012: Scour pool w/d = 6.1.

Streambank stability
USFWS 2007: (FAR) Alluvial terraces are being undermined. Salmon Env. 2012: This was in reference to a past condition on mainstem Rock Creek. No additional
information was located.

Floodplain connectivity USFWS 2007: (FAR) Has not been altered. This explanation appears to be an error. Updated to FA because it has not been altered.

Peak and base flows
USFWS 2007: (FUR) Intermittent flow during some times of the year. Sando and Blasch 2015: Intermittency is natural. Updated to FA because intermittency is
natural.

2017 Baseline Condition

MPI Subpop

MPI Habitat
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Table 3
West Fork Rock Creek Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998)2017 Baseline Condition

Drainage network length
USFWS 2007: (FAR) Roads lack BMP standards. Comment: This does not address increased active channel length as described in MPI. Updated to FA because
there is no evidence that human disturbance has increased the active channel length.

Road density/location USFWS 2007: (FAR) Densities 1.5 to 3.0 miles per square mile, riparian roads. Salmon Env. 2012: 2.3 miles/sq mile in WFRC drainage.

Disturbance history
USFWS 2007: (FAR) Equivalent Clearcut Area = 15%. Salmon Env. 2012: 8% burned post-2010. 9.6% timber harvest since 1969. USFS 2016: 13% of the WFRC
watershed in a clearcut condition during 1997.

Riparian conservation areas USFWS 2007: (FAR) Roads and sediment are issues within the RHCA. USFS 2016: 74% of stream with roads in RHCA.

Disturbance regime
USFS 2000: Two high-water events had minimal effects to stream channel, which would indicate the drainage is able to accommodate moderate to high
disturbance and maintain its current level of function. USFWS 2007: (FAR) Says data are inadequate. USFS 2000 suggests FA, but left as FAR due to other
missing FA attributes.

Integrated

USFWS 2007: (FUR) Minimal migratory component, low habitat complexity, and low pool frequency. USFS 2013: Comprehensive habitat and fish population
surveys conducted in the Rock Creek drainage show that temperature, pools, and sediment are functioning appropriately. Moran and Storaasli 2016: Naturally
occurring seasonal intermittency during base streamflow can restrict access to and from headwater areas by migratory bull trout. Only abnormally high annual
low flow is known to enable connectivity throughout the mainstem during the migration and spawning period. Maintained FUR due to lack of refugia, high
amounts of fine sediment, and low bull trout abundance.

Functioning Appropriately
Functioning at Risk
Functioning at Unacceptable Risk
Insufficient Information

MPI Habitat

MPI Habitat
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Table 4
Lower Mainstem Bull River Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998) and critical habitat Primary Constituent Elements
(PCE) (USFWS MPI-PCE crosswalk, undated)

Subpopulation size
USFS 2000: (FAR) 19 in mainstem. USFS 2013: 20-40 spawners mainly ~0.5 mile downstream of EFBR confluence. Maintained FAR despite <50 because channel
is functioning appropriately and much of its value is providing passage to EFBR.

Growth and survival USFS 2000: (FAR) Growth rates greater or similar to other Montana streams. Maintained FAR due to likely impacts from non-natives.
Life history diversity and isolation USFS 2000: (FAR) Uncertain if residents occur. Rearing in mainstem or Cabinet Gorge Reservoir.
Persistence and genetic integrity USFS 2000: (FAR) Brown and brook trout are abundant.

Temperature
USFS 2000: (FUR) Migratory and spawning habitat 3 to 13C, incubation 0 to 8C, rearing up to 17C. USFS 2013: (FA). Updated to FAR due to USFS 2000 rearing
temperature.

Sediment USFS 2000: (FA) Unclear explanation. USFS 2013: (FA).
Chemical contaminants/nutrients USFS 2000: (FA) Appear to be at low levels, supported by invertebrate data. Not 303(d) listed.
Man-made physical barriers USFS 2000: (FA) No man-made physical barriers on mainstem. USFS 2013: (FA).
Substrate embeddedness USFS 2000: (FA) Fine sediment and embeddedness are generally low.
Large woody debris USFS 2000: (FAR) 32 pieces/mile, which is lower than similar reference reaches.

Pool frequency and quality. USFS 2000: (FA) Low frequency but there are deep areas with undercut banks. USFS 2013: (FA)  Classic E channel that is functioning appropriately.

Large pool frequency USFS 2000: (FA) Low frequency but this is consistent with channel type. USFS 2013: (FA) Classic E channel that is functioning appropriately.
Off-channel habitat USFS 2000: (FUR) Unclear explanation. The described habitat suggests FA. Updated to FAR to reflect uncertainty.
Refugia USFS 2000: (FAR) Connected at baseflow; however, habitat has been altered.
Scour pool avg width/max depth USFS 2000: (FA) Channel is able to transport bedload as evidenced by maintenance of E channel.
Streambank stability USFS 2000: (FAR) Intact but altered riparian with limited large trees.
Floodplain connectivity USFS 2000: (FA) Floodplain accessed each spring although some areas are diked.
Peak and base flows USFS 2000: (FA) Floods each spring, which is normal for E channel.  Slightly elevated peak flows due to timber harvesting.

Drainage network length
USFS 2000: (FAR) Some roads in tributaries lack relief culverts and application of BMPs. Comment: This does not address increased active channel length as
described in MPI.  Updated to FA because other indicators state that it is functioning appropriately with no information to indicate a change in network length.

Road density/location USFS 2000: (FAR) 0.8 road miles/ sq mile in drainage. SH 56 runs the length of the mainstem, encroaching in several locations.
Disturbance history USFS 2000: (FAR) Equivalent clearcut area is <15% and some localized channel adjustments.

Riparian conservation areas
USFS 2000: (FAR) Portions of SH 56 are within the mainstem RHCA, moderate loss of connectivity and prime habitat protection in RHCA, and much of
mainstem riparian has been converted to canary grass.

Disturbance regime USFS 2000: (FAR) Ability of watershed to recover from disturbance is somewhat compromised due to intense management.

Integrated

USFS 2000: (FUR) Available habitat is generally FAR. USFS 2013: The lower Bull River has one known spawning reach and some dispersed areas. Historically,
there was a large concentration of redds roughly 0.5 mile downstream from the confluence with EFBR. Spawners number around 20-40 annually. Rearing
habitat is available in the mainstem Bull River but the number of fish utilizing that habitat is unknown. It is well documented that fish from the Bull River move
downstream to the lower Clark Fork River. There is limited rearing habitat in Cabinet Gorge Reservoir, which limits productivity. Juveniles move downstream to
Pend Oreille and at this point the likelihood of transport back upstream is small. Threats to this local population include interspecific competition with non-
natives, poor rearing conditions, and movement over the dams into the Pend Oreille system. Updated to FAR due to mainly FA habitat condition indicators.

Influences of subsurface water Of the relevant MPIs, 6 = FA, 3 = FAR, 0 = FUR.
Migratory habitats Of the relevant MPIs, 5 = FA, 2 = FAR, 0 = FUR.
Food base Of the relevant MPIs, 5 = FA, 3 = FAR, 0 = FUR.

2017 Baseline Condition

MPI Subpop

MPI Habitat

PCE
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Table 4
Lower Mainstem Bull River Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998) and critical habitat Primary Constituent Elements
(PCE) (USFWS MPI-PCE crosswalk, undated)

2017 Baseline Condition

Aquatic environment complexity Of the relevant MPIs, 4 = FA, 6 = FAR, 0 = FUR.
Temperature Of the relevant MPIs, 4 = FA, 5 = FAR, 0 = FUR.
Substrate Of the relevant MPIs, 3 = FA, 2 = FAR, 0 = FUR.
Natural hydrograph Of the relevant MPIs, 3 = FA, 4 = FAR, 0 = FUR.
Water quantity and quality Of the relevant MPIs, 5 = FA, 3 = FAR, 0 = FUR.
Detrimental non-native fish species Of the relevant MPIs, 1 = FA, 2 = FAR, 0 = FUR.
Integrated 5 of 9 PCEs are FA.

Functioning Appropriately
Functioning at Risk
Functioning at Unacceptable Risk
Insufficient Information

PCE

PCE
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Table 5
East Fork Bull River Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998) and critical habitat Primary Constituent Elements (PCE)
(USFWS MPI-PCE crosswalk, undated)

Subpopulation size USFS 2013: 20-40 spawners in EFBR. KNF 2013 = 842 bull trout in EFBR. Updated to FUR because <50 adults.
Growth and survival Horn and Tholl 2011: Population has been strong through 10 years of monitoring, but distirbution has recently been influenced by non-natives.
Life history diversity and isolation WWP 1996: 32% age 1, 27% age 2, 14% age 3.

Persistence and genetic integrity
USFS 2000: Brown trout in mainstem and EFBR spawn in the same areas that were traditionally used by bull trout.  The potential for interspecific competition for
spawning and rearing habitat is very high.  Superimposition of brown trout redds on bull trout has likely been occurring for many years. USFS 2013: Native fish
have been eliminated in the lower reaches of EFBR.

Temperature WWP 1996: At RM 0.5, Max = 16.9C. Avg summer = 10.2, fall = 2.8, winter = 3.5, spring = 6.0. USFS 2013: FA.
Sediment WWP 1996: 15-25% in gravel, 7-11% surface fines. There are generally low amounts of fine sediment. USFS 2013: (FA).

Chemical contaminants/nutrients
WWP 1996: Invertebrate composition indicates unimpaired water quality (81% EPT). Not 303(d) listed. No industry in watershed but potential inputs due to
private land.

Man-made physical barriers None were described in the available information. USFS 2013: (FA).
Substrate embeddedness Insufficient information but FA based on FA for sediment.

Large woody debris
WWP 1996: Reach averages range from 120-212 pieces/mile for >3 m length. LWC 2001: LWD jams in the wilderness provided complex habitat in the form of
deep plunge pools, overhanging cover, and low velocity, off-channel rearing habitat. Kline and Savor 2012: 59-96 pieces/mile (aggregates counted as 1) for >6-
inch diameter, >15-foot length.

Pool frequency and quality
WWP 1996: Primarily riffles and pools, but sediment inupts decrease quality. Surveyed reaches were 21-31% pool habitat. Kline and Savor 2012: Three surveyed
reaches exceed FA frequency. USFS 2013: (FA).

Large pool frequency
WWP 1996: No large pool data, but probably FA because overall pool frequency is high. LWC 2001: Deep plunge pools in wilderness. Kline and Savor 2012:
Some reaches have high frequency, some marginal. USFS 2013: (FA).

Off-channel habitat LWC 2001: Abundant LWD in reach 3 (managed) and reach 4 (wilderness) resulted in side channel development and off-channel rearing areas.
Refugia FA due to LWD, pools, and off-channel habitat.
Scour pool avg width/max depth Kline and Savor 2012: Scour pool w/d range = 6-8 for three surveyed reaches.

Streambank stability
LWC 2001: Reach 1 bank erosion low to moderate. Reach 2 lateral instability caused by logging on private property. Reach 3 bank erosion low. Kline and Savor
2012: 92% to 96% stable for three surveyed reaches.

Floodplain connectivity LWC 2001: Unaltered and connected in upper reaches, but presumably altered in reaches that are in need of restoration.
Peak and base flows USFS 2013: Peak flows may be increased above natural due to high road densities.

Drainage network length

Horn and Tholl 2011: In 2001, a ~366 m reach (the Stein property) on lower portion of the stream was modified via rechannelization, revegetation, and large
woody debris installation (Horn and Tholl 2011). In spring 2008, an avulsion caused flows to return to a historical channel on the opposite side of the valley from
the restored Stein reach. Additionally, a major rechanneling project occurred several hundred meters upstream of the Stein reach (site 1) in 2008, known as the
East Fork Slide Project.

Road density/location KNF 2013: Road density was not available; however, a road parallels the lower ~4.5 miles.

Disturbance history

Horn and Tholl 2011: Increased sedimentation and decreased channel stability within the drainage have been caused by roads, timber harvest, flooding, and
other natural events. Problem areas were identified for potential restoration. In 2001, a ~366 m reach (the Stein property) on lower portion of the stream was
modified via rechannelization, revegetation, and large woody debris installation. Periodic vegetation enhancement has occurred along the reach since 2002 to
maintain riparian condition. In spring 2008, an avulsion caused flows to return to a historical channel on the opposite side of the valley from the restored Stein
reach.

2017 Baseline Condition

MPI Subpop

MPI Habitat
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Table 5
East Fork Bull River Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998) and critical habitat Primary Constituent Elements (PCE)
(USFWS MPI-PCE crosswalk, undated)

2017 Baseline Condition

Riparian conservation areas

WWP 1996: Riparian habitat is altered but functional and contributes to moderately high amounts of large woody debris, although low-cover, non-woody
riparian vegetation is common. USFS 2000: Riparian harvest on private property along the EFBR has resulted in channel degradation, channel migration, and
extensive sediment delivery to the lower reaches of the East Fork and the mainstem Bull River. All the major tributaries to the Bull River have had some riparian
timber harvest over the last 100 years.

Disturbance regime
Horn and Tholl 2011: Increased sedimentation and decreased channel stability within the drainage have been caused by roads, timber harvest, flooding, and
other natural events. In spring 2008, an avulsion caused flows to return to a historical channel on the opposite side of the valley from the restored Stein reach.

Integrated

WWP 1996: Fish habitat in the lower portion of the stream is characterized by low gradient riffles and pools, and transitions to high gradient riffles and pools in
the central and upper reaches. Substrate is dominated by cobble and rubble in high gradient reaches, with some minor amounts of sand and silt in low gradient
reaches. There are generally low amounts of fine sediment. Riparian habitat is altered but functional and contributes to moderately high amounts of large
woody debris, although low-cover, non-woody riparian vegetation is common. Horn and Tholl 2011: Increased sedimentation and decreased channel stability
within the drainage have been caused by roads, timber harvest, flooding, and other natural events. In 2001, a ~366 m reach (the Stein property) on lower
portion of the stream was modified via rechannelization, revegetation, and large woody debris installation. Periodic vegetation enhancement has occurred along
the reach since 2002 to maintain riparian condition. In spring 2008, an avulsion caused flows to return to a historical channel on the opposite side of the valley
from the restored Stein reach. FA due to majority FA for MPI habitat indicators and restriction of degraded habitat to lower reaches.

Influences of subsurface water Of the relevant MPIs, 3 = FA, 6 = FAR, 0 = FUR.
Migratory habitats Of the relevant MPIs, 6 = FA, 1 = FAR, 0 = FUR.
Food base Of the relevant MPIs, 6 = FA, 2 = FAR, 0 = FUR.
Aquatic environment complexity Of the relevant MPIs, 5 = FA, 5 = FAR, 0 = FUR.  See LWD for additional FA justification.
Temperature Of the relevant MPIs, 4 = FA, 5 = FAR, 0 = FUR.
Substrate Of the relevant MPIs, 4 = FA, 1 = FAR, 0 = FUR.
Natural hydrograph Of the relevant MPIs, 0 = FA, 7 = FAR, 0 = FUR.
Water quantity and quality Of the relevant MPIs, 3 = FA, 5 = FAR, 0 = FUR.
Detrimental non-native fish species Of the relevant MPIs, 2 = FA, 1 = FAR, 0 = FUR.
Integrated 5 of 9 PCEs are FA.

Functioning Appropriately
Functioning at Risk
Functioning at Unacceptable Risk
Insufficient Information

PCE

MPI Habitat

MPI Habitat
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Table 6
Copper Gulch Environmental Baseline

2017 baseline condition justification based on the Matrix of Pathways and Indicators (MPI) (USFWS 1998)

Subpopulation size
LWC 2001: Copper Creek supports resident bull trout (no supporting data). Kline and Savor 2012: Bull trout were absent in lower and upper reach. Kline 2016: Bull
trout presence confirmed during 2016 in one of four reaches.

Growth and survival Kline and Savor 2012, Kline 2016: Low abundance or absence depending on survey year and reach.
Life history diversity and isolation Kline and Savor 2012, Kline 2016: Low abundance or absence depending on survey year and reach and sometimes seasonal dewatering of lower reach.
Persistence and genetic integrity Kline and Savor 2012, Kline 2016: Low abundance or absence depending on survey year and reach, and presence of non-natives.
Temperature LWC 2001: Heavily impacted RHCA in the lower reach and somewhat impacted RHCA in the upper reach.
Sediment LWC 2001: Erosion was evident in logged areas of the upper reach. Bank stability was low to moderate.
Chemical contaminants/nutrients Not 303(d) listed and there is no industry in the watershed.

Man-made physical barriers
LWC 2001: The lower private bridge crossing was negatively impacting flow conveyance and sediment transport by restricting flow during spring runoff. The
existing bridge encroached on the channel and prevented the unimpeded transport of water, sediment, debris, and ice during peak flows. Artificial straightening in
the lower reach and construction of flood control berms have altered the sediment transport competency of the stream, leading to aggradation and dewatering.

Substrate embeddedness LWC 2001: Lower and upper reach primarily cobble/large gravel with low amounts of suitable spawning gravel and 25% embeddedness.

Large woody debris
LWC 2001: LWD was cleared from the lower reach (8 pieces/mile, no aggregations). The upper reach had moderate amounts of stable LWD and relatively
functional riparian areas. Evidence of logging included slash and eroding high terraces. 227 pieces/mile in the upper reach with abundant aggregates.

Pool frequency and quality LWC 2001: Lower reach dominated by long, shallow, fast riffles (95.6%). Pools comprised 4.4%. Pools comprised 7.7% of upper reach length.

Large pool frequency
LWC 2001: The few pools in the lower reach had a maximum depth of 1.4 foot. Pools in the upper reach had a mean depth of 0.74 foot and maximum depth of 1.5
feet.

Off-channel habitat LWC 2001: Off-channel habitat was absent in the lower reach and not reported for the upper reach.

Refugia
LWC 2001: The upper reach had deep, low velocity areas in the channel and in interstices of large substrate, but the stream is too small to serve as refugia based
on the MPI footnote definition and lacks dependable accessibility.

Scour pool avg width/max depth LWC 2001: Average w/d (not specific to pools was >40 in lower reach and 11.9 in upper reach.

Streambank stability
LWC 2001: Streambanks in the lower reach were diked and had no vegetation, resulting in poor stability (32.5 stability rating). The upper reach had low to
moderate bank erosion potential (20.2 stability rating).

Floodplain connectivity LWC 2011: Flood control berms have been constructed in the lower reach.
Peak and base flows LWC 2001: Channel instability has resulted in aggradation and dewatering.
Drainage network length LWC 2001: The lower reach has been artificially straightened.

Road density/location
LWC 2001: A private bridge crosses the lower reach and negatively impacts flow conveyance during spring runoff. This road parallels the stream for most of the
potential fish-bearing reach.

Disturbance history LWC 2001: Artificial straightening in the lower reach and construction of flood control berms have altered the sediment transport competency of the stream.

Riparian conservation areas LWC 2001: Streambanks in the lower reach were diked and had no vegetation. Riparian impacts occur in the upper reach, but there is functional riparian zone.

Disturbance regime
LWC 2001: Flow conditions and bedload regime have created a dynamic channel. Bedload and debris accumulations reflect an inherently unstable and flashy
drainage.

Integrated Bermed and straightened lower reach, sometimes dewatered lower reach, low bull trout abundance, and non-native fish.

Functioning Appropriately
Functioning at Risk
Functioning at Unacceptable Risk

MPI Habitat

2017 Baseline Condition

MPI Subpop
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Table 7
Possible Changes to Baseflow (Bulk K = 10-6 scenario) – Maximum Drawdown
(approximately Year 70)1

Drainage Total Baseflow(cfs)2
Predicted Change in

Baseflow (cfs)3
Percent Reduction in

Baseflow

Rock Creek (above confluence
with Clark Fork River) 6–7 -0.4 5.7%

East Fork Bull River (above
confluence with Bull River) 10 -0.4 4.0%

Bull River (above confluence
with Clark Fork River) 100 -0.7 0.7%

Source: Hydrometrics 2014.
Notes:
1. 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 of the Draft SEIS (USFS 2016). 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 Draft SEIS (USFS 2016, Section 4.7.2, Analysis Methods) for more discussion of model
uncertainty.

2. Total baseflow reported by Hydrometrics (2014; Table 4-1).
3. Predicted change in baseflow reported in the Draft SEIS (USFS 2016; Table 4-9).

cfs – cubic feet per second
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Figure 2
Bull Trout Critical Habitat and Fish Monitoring Locations
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United States Department of the Interior 
Fish and Wildlife Service 

 Montana Ecological Services Office 
585 Shepard Way, Suite 1 

Helena, Montana 59601-6287 
Phone: (406) 449-5225; Fax: (406) 449-5339   

 
 

 
In Reply Refer To:  
File: M.19 Kootenai National Forest (F)  
06E11000-2017-F-0157 Rock Creek Mine 
 

February 15, 2017 
 
Chris Savage, Forest Supervisor 
Kootenai National Forest 
31374 US Highway 2 
Libby, MT 59923 
 
Dear Mr. Savage, 
 
The U.S. Fish and Wildlife Service (Service) received the supplemental BA for the Rock Creek 
Mine Project on January 13, 2017.  The signed transmittal letter of the same date indicated that the 
Kootenai National Forest (Forest) believed reinitiation of formal section 7 consultation under the 
Endangered Species Act (Act) was not necessary, and requested written concurrence with this 
conclusion from the Service.   
 
Following review and discussion of the new information in the BA, the Service cannot offer our 
concurrence on this conclusion.  Below are the reasons the Service is unable to offer concurrence: 
 

• Recent groundwater modelling efforts conducted for both the Rock Creek Mine and 
Montanore Mine projects indicate that mining the ore body will result in baseflow depletion 
in Rock Creek (including main stem, East, and West Forks) and the Bull River (including 
main stem and East Fork).   

• The Service’s 2007 biological opinion discusses groundwater depletion in the Rock 
Creek watershed, but contains no analysis of impacts to the Bull River watershed.  The 3D 
model predictions presented in the Supplemental EIS (pgs. 4-50 & 4-51) show baseflow 
reductions in the East Fork and main stem Bull River; however, our 2007 biological opinion 
states (pg. B-81) "No impacts related to this project are anticipated in the Bull River 
drainage which is considered to be the principle contributor of the core area because it 
supports relatively strong numbers of adfluvial, fluvial, and resident bull trout.  Impacts of 
this project are anticipated to only affect the local population of bull trout in Rock Creek." 

• Additional bull trout critical habitat was designated within the action area in 2010 (after the 
2007 section 7 consultation was completed).  These areas include the entire East Fork Bull 
River, the majority of East Fork Rock Creek, and Cabinet Gorge Reservoir.  Figure 2 in the 
supplemental BA provides a good depiction of these new areas. 
 



Our 2007 biological opinion (pg. B-105) states that reinitiation of formal consultation is required 
when "...(2) new information reveals effects of the agency action that may affect 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."  These triggers are derived from regulations 
implementing the Act at 50 CFR § 402.16.  The Service believes that these two conditions have 
been met given the new 3D groundwater modelling and the 2010 final designation of bull trout 
critical habitat.   
 
The Forest’s biologists may continue the interagency cooperation process on this project with Kevin 
Aceituno of my staff, phone (406) 758-6871 or email: kevin_aceituno@fws.gov. 
 
The Service appreciates your efforts to ensure the conservation of threatened and endangered 
species as part of your responsibility under the Endangered Species Act.    
        
 

 
Sincerely,  

 
         

         
for Jodi L. Bush 
Office Supervisor 
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Summary of Determinations 

Since the last biological opinion for the Rock Creek Mine Project (2007) there have been two 
major changes identified. The first being the changed designation of bull trout critical habitat in 
2010 by the USFWS that added reaches in the Bull River, East Fork Bull River, the majority of East 
Fork Rock Creek and Cabinet Gorge Reservoir. The second change is the additional project 
effects analysis completed for the project indicating the possible groundwater interception to 
the mine void from Rock Creek (including main stem, East and West Forks) and the Bull River 
(including main stem and East Fork). For those reasons, the USFWS has recommended (FWS 
letter dated 2/15/2017) and the USDA Forest Service agrees that 50 CFR 402.16 is triggered and 
formal consultation, under section 7(a)(2) of the ESA, should be reinitiated. 

Determinations made within this supplemental BA are based on the best data and scientific 
information available at the time of preparation. They remain unchanged from the conclusions 
of previous effects analysis.  
 
Bull Trout & Designated Critical Habitat.—Implementation of the Rock Creek Mine Project may 
affect and is likely to adversely affect bull trout and bull trout designated critical habitat within 
the analysis area for the project. The adverse effects associated with the implementation of the 
proposed action would be site specific and variable based on the proximity of affected resources 
to the mine void and above ground facilities, roads, pipelines, and activity. Adverse effects 
associated with actions such as improving stream crossings for connectivity or increasing 
instream fish habitat would be short term and eventually overcome by the associated benefits to 
bull trout and critical habitat. Other actions such as new road constructions would potentially 
have longer lasting adverse effects to be minimized by maintenance and best management 
practice (BMP) implementation. Lastly, groundwater modeling conducted during the effects 
analysis of the proposed Rock Creek Mine Project NEPA process has predicted there may be 
some level of groundwater interception from project area streams into the mine void. This 
modeling has occurred subsequent to the most recent FWS Biological Opinion (2007).  
 
Effects to the Species - Lower Clark Fork River Core Population 
The Rock Creek Mine Project would affect two local populations within the Lower Clark Fork 
River core population. Both the Rock Creek and Bull River local populations would be affected 
by activities associated with the proposed mine. 
 
The Rock Creek local population will be affected both directly and indirectly by the proposed 
action. The Rock Creek population is predominantly a stable resident population distributed 
throughout Rock Creek, and spawns in an area located from the East and West Fork Rock Creek 
confluence upstream to an impassable natural barrier. The population also produces migratory 
individuals indicating that life history strategy is present to some degree within the population. 
 
Direct effects to individuals within the Rock Creek population would result primarily from project 
related sediment entering Rock Creek from road construction and reconstruction, mine related 
traffic throughout the life of the project, implementation of BMP’s, facility construction, instream 
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mitigation activities, and rehabilitation activities associated with mine closure. As identified early 
in the consultation process, increased sediment would be the dominant direct effect to the 
population. 
 
Indirect effects to both the Rock Creek and Bull River local populations are projected to occur 
due to groundwater interception by the mine void. The extent of this effect is based on results 
from the 3-D Model used to determine the percent of groundwater interception by the mine 
void. The effect, if measurable, would only be noticeable at base flows which is defined as those 
surface flows sourced only by groundwater with no run-off component. Reduced flows would 
decrease the volume of available habitat in the affected streams at base flows. Effects often 
associated with decreased flows, such as increased stream temperatures, are not anticipated as 
the riparian areas of affected stream reaches in Rock Creek, East Fork Bull River and the 
mainstem Bull River would remain largely intact and unaffected. 
 
Effects to Designated Critical Habitat 
The Rock Creek Mine Project would affect two areas of designated bull trout critical habitat (CH) 
within the Lower Clark Fork River core area. Critical habitat in both Rock Creek and the Bull River 
drainage would be affected by activities associated with the proposed mine. 
 
Critical habitat in Rock Creek will be affected both directly and indirectly by the proposed action. 
Direct effects to Critical Habitat would result primarily from project related sediment entering 
Rock Creek, which would adversely affect Primary Constituent Element (PCE) #3 “Substrates of 
sufficient size, amount, and composition for juvenile and egg survival.” Again this sediment would 
be from road construction and reconstruction, mine related traffic throughout the life of the 
project, implementation of BMP’s, facility construction, instream mitigation activities, and 
rehabilitation activities associated with mine closure.  
 
As with the species effects analysis, indirect effects to both the Rock Creek and Bull River CH 
were modeled to occur due to groundwater interception by the mine void. The extent of this 
effect is based on results from the 3-D Model used to determine the percent of groundwater 
interception by the mine void. Currently model runs are only capable of projecting a percentage 
of base flow reduction over an entire 6th field watershed with no capacity to show gaining and 
losing reaches. Groundwater interception to the mine void may affect PCE’s 4 &5 which are 
“Natural stream flows or artificial flows that are regulated in order to support bull trout” and 
“Springs, seeps, and groundwater sources, and subsurface flow that contributes to the water 
quantity and quality as a cold water source.” No other CH PCE’s would be affected in Rock 
Creek, East Fork Bull River and the mainstem Bull River or the Cabinet Gorge Reservoir. 
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