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Section 6. Removal Action Monitoring Activities 

This section describes the monitoring activities that were performed concurrently with the NTCRA 
construction activities and after the activities were completed.  These activities included monitoring water 
quality of nearby residential drinking water supplies before, during, and for 3 years minimum following 
removal action activities; monitoring of designated off-site surface waters, stream sediments, 
macroinvertebrates, and fish; and performing operations, maintenance, and monitoring of the site and 
waste repository to ensure the continued effectiveness of the NTCRA.  ERRG documented all removal 
action monitoring activities in field logbooks and on field forms.  The following specific monitoring 
activities were conducted during the NTCRA or will be performed during O&M of the site: 

 Drinking water, stream water, and sediment samples 

 Adaptive Management Plan reclamation planting  

 Fish and macroinvertebrate sampling 

 Sediment/pH treatment basin data 

 SWPPP inspection  

 O&M inspection  

The following subsections describe each of the monitoring activities listed above. 

6.1. DRINKING WATER, STREAM WATER, AND SEDIMENT SAMPLES 

ERRG collected samples of drinking water sources for residents of Joe Bar, California, before, during, 
and after the NTCRA.  ERRG also collected stream water and sediment samples from Joe Creek and 
Elliott Creek at six locations designated by the Forest Service.  Appendix L contains the complete 
laboratory analytical reports for the drinking water, stream water, and sediment samples collected during 
the NTCRA.  Figure 11 shows the locations where these samples were collected. 

Analytical results for all analytes detected in drinking water samples collected during and after the 
removal action are consistent with the results for the samples collected prior to the start of the removal 
action.  Results are provided in Table 6.  No variation in the drinking water sample results was observed 
during the removal action activities.  Drinking water has been sampled by ERRG in five events through 
November 2011. 

The November 2011 stream water samples showed that levels of cadmium, copper, and zinc were 
generally higher in Joe Creek than the levels seen in Elliott Creek.  This observation is consistent with Joe 
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Creek flowing through the mine area before entering Elliott Creek several miles downstream.  The results 
are provided in Table 7.  This is the initial set of stream water samples collected under this contract scope 
of work for post removal action monitoring.  However, stream water samples were also previously 
collected due to the adit water release as shown in Table 5.    

The November 2011 stream sediment samples showed that levels of arsenic, cadmium, copper, lead, and 
zinc were generally higher in Joe Creek than the levels seen in Elliott Creek.  This observation is 
consistent with Joe Creek flowing through the mine area before entering Elliott Creek.  The results are 
provided in Table 8.  This is the initial set of stream sediment samples collected under the Operation and 
Maintenance portion of this contract. 

ERRG will continue to monitor drinking water during O&M activities.  Additionally, samples of 
sediment and stream water will be collected twice per year in spring and fall through May 31, 2015, to 
document long-term conditions of the site after the NTCRA is completed.  Monitoring sample results will 
be submitted to the Forest Service in Biannual and Annual Removal Action Monitoring Reports, which 
will tabulate and interpret the monitoring data collected.  Each Annual Monitoring Report will also 
include historical removal action monitoring results.   

6.2. ADAPTIVE MANAGEMENT PLAN RECLAMATION PLANTING 

Areas disturbed by the construction activities required reclamation after the removal action work was 
completed.  The Removal Design specified species, grass seed and plant sources, and planting density of 
reclamation plantings.  The Removal Design also segregated plants by tree and shrub species, and 
designated species for riparian, wetland, or general reclamation site conditions.  In consultation with the 
Forest Service reclamation specialist and the COR, ERRG developed details of the final reclamation 
planting to adapt the plan to the actual site conditions.   

On August 25, 2011, a site meeting was held to review the plans and specifications and visit each planting 
site to verify the site conditions.  Following the meeting, ERRG distributed minutes of the meeting to all 
attendees for review and comment.  Based on the site meeting discussions, meeting minutes comments, 
the actual species and numbers of trees and shrubs available from the nursery for planting, the actual site 
acreages, available site access, and the physical site conditions, ERRG developed an Adaptive 
Management Plan that included a planting plan and a grass seeding plan to implement vegetation 
restoration of the site.  The Adaptive Management Plan incorporated the specified plants, grass seed, 
fertilizer, and other amendments at the specified application rates to develop an overall plan for the 
sequence of installation and quantity of plants, grass seed, and other materials required.  The plan was 
submitted to the Forest Service reclamation specialist and COR for review and comment, and modified as 
suggested to perform the reclamation work in a manner that would meet the intent of the specifications.  
Appendix G contains detailed information on the Adaptive Management Plan planting and grass seeding 
plans, as well as the actual species of plants installed for reclamation at each of the disturbed areas.  
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Future O&M inspections may indicate the need to further adapt the reclamation planting or seeding plans 
for actual site conditions and vegetation survival. 

The following sections describe the planting and the grass seeding activities that were performed under 
the Adaptive Management Plan. 

6.2.1. Plants 

Native trees and shrubs from the specified seed zones were grown at a local nursery for planting at the 
site.  Overall, given the actual acreage, 8,309 plants need to be installed.  Given the number and species of 
native plants required, not all of the plants were successfully grown in the nursery or were large enough to 
plant by fall 2011.  In total, 9,628 plants (1,319 extra plants or 16% more than required) were large 
enough to be delivered and planted at the site in fall 2011.  However, 1,940 plants (an additional 23%) 
were too small to plant and remain in the nursery; these plants should be large enough to plant by fall 
2012, if required to replace plants that died during the 1-year establishment period.  Combining the extra 
plants for 2011 and 2012, 2,638 or 39% extra plants were planted or are available than the minimum 
number required. 

Plant roots containerized in a tube were soaked in a tub of water containing mycorrhizae fungus.  A hole 
at least two times the root ball diameter was dug by shovel or with an auger, and a fertilizer tablet was 
placed at the bottom of the hole.  The plant was extracted from the container tube and placed in the hole.  
The hole was backfilled with native soil, and a 3-inch-high soil berm was created on the downslope side 
of the plant to retain rainwater.  Either bark mulch 3 inches deep by 3 feet in diameter or a 3-foot by 3-
foot commercial weed barrier fabric was placed around the plant to limit competition from grass.  The 
surface of each of the WRPs beyond the bark mulch around each plant was seeded with grass by hand 
application and covered with straw.  The surface of the repository and stockpile areas beyond the bark 
mulch around the plants was seeded with grass by hydroseed application. 

Soil pH underlying WRP-3 and WRP-4 is low.  At WRP-3, the soil pH was 2.8 on the upper half of the 
area where light-colored soil exists and the soil pH was 3.8 on the lower half where darker-colored soil is 
present.  At WRP-4, the soil pH was 4.8.  Therefore, the Forest Service reclamation specialist 
recommended blending agricultural limestone and compost with the native soil in the planting hole to 
improve plant survival.  These recommendations were implemented instead of placing bark mulch around 
the surface of the plant.  It was recommended that improving the soil conditions for plant roots was more 
important than limiting competition from grass.  Appendix G provides the quantities of each type of soil 
amendment for each location. 

Plants installed on the WRPs were spaced at 3.5 feet to 5 feet apart or as suitable soil planting locations 
were available given the steep, rocky conditions.  Plants were installed at the North Storage Area in 
clusters of four plants spaced 3 feet apart and with 6 feet of spacing between the bark mulch surrounding 
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the plant clusters.  Plants installed at the South Storage Area were planted 3 to 5 feet apart, with sedges 
planted in clusters of three plants spaced 1 foot apart.  The entire South Storage Area was covered with 
bark mulch because of the closer plant spacing.  Plants were installed at the Rock Stockpile Area and the 
Repository Stockpile Area on 10-foot spacing.   

The plant spacing at the repository was designed to be 5 feet and surrounded by 3 feet of bark mulch; as a 
result, only 2 feet of space was available to install hydroseeding.  Additionally, because the thickness of 
the repository cap was reduced to allow placement of all waste rock, it is possible shrub roots may be able 
to grow deep enough to penetrate the subgrade drainage feature on top of the geomembrane cover.  As a 
result, plants placed at the repository were spaced 3 feet apart and grouped into areas within the top 50 
feet of the east edge of the repository and within the bottom 50 feet of the west-side repository access 
road.  This approach formed a continuous plant and bark mulch area along the east and west sides of the 
repository.  The area at the shoulder of the repository between the bark mulch areas, approximately 50 
feet upslope from the shoulder and 75 feet downslope from the shoulder, was covered with Flexterra and 
native grass seed.  The subgrade drainage along the upper or easternmost edge of the repository is not as 
critical because minimal water should collect in the area.  The subgrade drainage along the bottom 50 feet 
of the west slope is protected by thicker cover soil and the access road. 

After planting was completed the plants were sprayed with a big game repellant to prevent herbivores 
from browsing on the plants.   

Section 8.1 of the specifications included in Delivery Order No. AG-0489-D-10-0126 (Forest Service, 
2010) states that plants will be inspected on a monthly basis, starting in the spring after the snow melts 
and assuming the site is accessible April to October, or six site visits per year.  Additionally, Specification 
Section 626.13 included in Delivery Order No. AG-0489-D-10-0126 (Forest Service, 2010) states that 
plants will be inspected at the end of 1 year.  Section 626.14 states an inspection of the plants will be 15 
days before the end of the plant establishment period to identify plants for replacement.  A final 
inspection of all plants within 15 days after completion of all replacement planting will be final 
acceptance.  Plants that do not survive and must be replaced will be inspected 15 days after replanting.  
Given the actual area for each site and the actual numbers of plants installed being more than required, if 
after 1 year there are an adequate number of live plants for the given surface area, no additional plants are 
required. 

Planting began on October 10, 2011.  The plant inspection will be performed 15 days before the 1-year 
plant establishment period, which will be September 25, 2012.  Final plant inspection will occur 15 days 
after replanting, if needed. 
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6.2.2. Grass 

After the plants were installed, each of the disturbed areas was seeded with grass seed.  Because of the 
low pH soil at WRP-3 and WRP-4, the Forest Service provided a low-pH tolerant grass seed not native to 
the Siskiyou Mountains but which has been used by the Forest Services for similar applications in the 
area.  Native grass seed supplied by the Forest Service was used in all other areas.  Appendix G provides 
the quantities of each type of grass seed, mycorrhizae fungus, fertilizer, Flexterra bonded fiber matrix, 
and straw for each location, as well as figures showing the locations where grass seed was planted. 

Areas of the WRPs and haul road slopes that could not be accessed by the hydroseeding equipment were 
seeded with a mix of powdered mycorrhizae fungus and grass seed.  The grass seed and organic fertilizer 
was spread by hand at the specified application rate.  Certified weed-free straw was spread over each of 
the disturbed areas at 3,500 pounds per acre.   

For the areas where hydroseeding equipment could be used, the hydroseed included native grass seed, 
granular mycorrhizae fungus, organic fertilizer, and Flexterra bonded fiber matrix.  These areas included 
the repository, the stockpile areas, WRP-1, the WRP-1 drainage channel edges, the bottom slope of WRP-
4, and disturbed edges of Forest Service Road 1060. 

Specification Section 713 included in Delivery Order No. AG-0489-D-10-0126 (Forest Service, 2010) 
regarding grass establishment does not identify an inspection period or minimum coverage.  However, if 
grass coverage is needed for erosion control or repairs of disturbed areas, additional grass seeding may be 
performed during the maintenance period. 

6.3. FISH AND MACROINVERTEBRATE SAMPLING 

Fish and macroinvertebrate sampling was performed after removal activities were completed.  In 
November 2011, a field biologist collected fish tissue and macroinvertebrate samples at locations 
designated by the Forest Service.  Four fish tissue samples were collected in Joe Creek and Elliott Creek 
at four locations designated by the Forest Service.  Five macroinvertebrate samples were collected in Joe 
Creek and Elliott Creek at five locations designated by the Forest Service.  Figure 11 shows the locations 
where fish tissue and macroinvertebrate samples were collected.  The fish tissue and macroinvertebrate 
samples are currently being analyzed by the laboratory, and results are expected in February and April 
2012, respectively.  Appendix M provides associated field information documenting the monitoring work 
performed.  The complete laboratory reports will be submitted after their receipt from the laboratory as 
part of the annual monitoring report. 

Collection of fish and macroinvertebrate samples will occur annually in the fall to monitor the success of 
the NTCRA.  The annual monitoring results will be submitted to the Forest Service in the Annual 
Removal Action Monitoring Report.  
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6.4. SEDIMENT/PH TREATMENT BASIN DATA 

The drainages where the sediment/pH treatment basins were constructed have seasonal water flows and 
typically are dry by late summer.  The first rainfall after the basins were completed occurred on October 
3, 2011, with approximately 0.50 inch of rain recorded at several local weather stations. 

After the rain event, no significant continuous channel flow was observed at sediment/pH treatment 
basins 2A, 2B, and 3 to adequately create water ponding in the basin or water discharge below the basin.  
No sediment was observed to have been deposited in these basins by the storm event.  Sediment/pH 
treatment basins 2A and 2B were originally completed during the 2010 work season, and sediment 
deposits from the 2010–2011 winter period were removed from these basins and placed in the repository.  
This deposition indicates the two basins function as designed to trap sediments. 

Water flow was observed in the drainage below WRP-1 and WRP-4 and passing through sediment/pH 
treatment basins 1F through 1A.  Coarse sediment was observed to be collected within the uppermost 
basin 1F, with evidence of finer silts coating the rocks in the lower sediment basins 1E through 1A.  The 
collection of sediment indicates the basins function as designed to trap sediments.   

A small amount of water estimated at a few gallons per minute flow rate was consistently running in the 
main drainage below WRP-1 and WRP-4.  The main drainage contains water coming from above the 
waste rock areas, adit water continuously trickling from Adit A1N2, and adit water seeping from Adit 
A1N that is mostly dissipated by evaporation or seeping into the rocks before it combines with water from 
Adit A1N2.  Adit water also seeps from Adit A1S4 before dissipating by evaporation or seeping into the 
rocks.   

On November 2, 2011, the water flowing into and immediately below each basin was tested for pH to 
observe the effectiveness of the agricultural limestone for pH treatment.  The table below summarizes the 
sample results.  Appendix N provides the field notes that document the pH analytical results. 

Location pH Entering Basin pH Below Basin 
Ferecrete Spring Seep 2.86 Not applicable 

WRP-1 Drainage Flow 3.74 Not applicable 

Basin 1F 3.73 5.71 

Basin 1E 5.80 6.01 

Basin 1D 6.04 6.08 

Basin 1C 6.11 6.21 

Basin 1B 6.32 6.81 

Basin 1A No water visible through the rocks No water visible through the rocks 
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As shown in the table above, the flow of the WRP-1 drainage was measured at a pH of 3.74.  Water was 
also observed coming from a seep in the ferecrete rock (i.e., conglomerated rock that has been cemented 
by high iron concentrations) at the base of WRP-1.  The pH of this seep water was measured at 2.86.  
These two water sources enter the uppermost sediment/pH treatment basin 1F at a combined pH of 3.73.  
Water that was visible in the channel below the sediment/pH treatment basins 1B through 1F was 
observed to contain evidence of pH precipitate, including an amorphous milky solid consistency and blue-
green coloration. 

The results of the stream water samples showed the pH treatment to be very effective at this low flow 
rate.  The pH was adjusted from a minimum of 3.73 entering the basins up to 6.81 at the last observable 
water below basin 1B.   

6.5. STORMWATER POLLUTION PREVENTION PLAN (SWPPP) INSPECTION 

On-site erosion controls will be inspected during the monthly site visits (see Section 6.6 below).  
Additional inspections will be performed within 24 hours of a rain event of 0.50 inch or more when the 
site is accessible.  During these inspections, the waste rock areas, haul roads, sediment basins, repository, 
and the storage areas will all be inspected.  Any areas where erosion has occurred will be documented and 
photographed.  Any necessary repairs will be performed as quickly as practical.  Reports will be compiled 
and attached to the monthly inspection letter report. 

A SWPPP inspection was conducted on December 1, 2011.  Although a single rainfall event exceeding 
0.50 inches had not occurred since fieldwork was completed in early November 2011, a SWPPP 
inspection was conducted to observe site conditions because the site was still accessible (i.e., no snow).  
Approximately 0.90 inches total precipitation was recorded at Squaw Peak (RAWS Station Designation: 
SQFO3) over many rain and snow events during the month of November.  The SWPPP inspection found 
the site to be in good condition, with only minor maintenance required for silt fence at the Haul Road 1 
creek crossings and bark mulch at the repository. 

A SWPPP inspection was conducted on January 20, 2012.  The site was accessible because the winter had 
been mild to date.  Approximately 0.51 inches total precipitation was recorded at Squaw Peak on January 
19 and 0.49 inches on January 20.  The SWPPP inspection found the site to be in generally good 
condition, with maintenance required to stabilize rills developing on the west slope at the repository and 
on the repository access road.  The WRPs were not able to be visited because snow was present on the 
upper slopes and high water was flowing in Joe Creek, making the creek crossing hazardous.  A winter 
storm hit the area from January 21 through January 26 with snow followed by rain. 

Another SWPPP inspection was conducted on January 27, 2012.  This inspection found many rills 
developing in the bark mulch on the repository, in the gaps between the ATV barrier logs along the 
repository perimeter road, and on Forest Service road 1060-400.  A large rill was observed across Haul 
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Road 4 due to stormwater runoff from the mountainside above the road.  A small landslide had released 
from above Haul Road 3 and approximately 30 yd3 of soil slid into sediment/pH treatment basin 1F.  The 
WRPs were observed to be in good condition with no failures of the reclamation areas.  ERRG repaired 
the rills on the repository slope and access road.  Five rows of straw wattles were installed across the 
repository west slope to slow down and dissipate stormwater runoff.  Straw bales were placed at the gaps 
in the ATV barrier logs to dissipate runoff.  Straw and slash was placed over the bark area to provide 
additional surface protection for the bark and prevent rills from forming.  The sediment basin 1F will be 
cleaned out as part of the Operations and Maintenance activities. 

Appendix O contains a sample blank SWPPP inspection form, as well as forms for completed SWPPP 
inspections and photos of the repairs. 

6.6. OPERATIONS AND MAINTENANCE INSPECTION 

Monthly inspections are required to be performed starting in the spring after the snow melts and 
continuing until fall (generally April through October).  These monthly inspections will document the 
(1) integrity of the reclamation elements, (2) the condition of erosion and sediment control measures, 
(3) needed maintenance and repairs, (4) condition of the reclamation plantings, (5) constructed site 
elements (in photographs), (6) areas where erosion or deterioration has occurred since the last visit, and 
(7) recommendations for maintenance or further actions based upon the findings from the current visit.  A 
form will be used to document the monthly inspections, and a blank inspection form is provided in 
Appendix P.  

Following the monthly visit, a letter report will be prepared that will summarize the observations and 
findings of the monthly visit, including site photographs and recommendations (if any).  The letter report 
will be submitted to the Forest Service.   




