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1.0 INTRODUCTION 

This Annual Site Monitoring and Activity Report (Annual Report) was prepared by 
NewFields on behalf of CBS Operations Inc. (CBS) and provides a summary of 
environmental data collected during the 2008 calendar year at the Eagle Mine site (Site) 
near Minturn, Colorado.  The Site location and vicinity are shown on Figure 1-1.  The 
Annual Report also summarizes design, construction, inspection, operation and 
maintenance, and community relation activities conducted in 2008 in connection with the 
Site.  Data from January through April 2008 was previously submitted to the Colorado 
Department of Public Health and Environment (CDPHE) and U.S. Environmental 
Protection Agency (EPA) in the mid-year progress report dated June 23, 2008. 

This Annual Report is a deliverable listed in Table A of the Final Statement of 
Work - Part A (Appendix B) for the Operable Unit No. 1 Partial Consent Decree, Civil 
Action No. 95-N-2360 (D. Colorado) (CD/SOW).  The CD/SOW requires that the Annual 
Report provide a compilation of environmental data collected during the calendar year 
and include an interpretation and analysis of several required tasks.  The following tasks 
are still active. 

• Task 3B and 8.  Report changes in water levels and groundwater quality 
associated with the Consolidated Tailings Pile (CTP) groundwater extraction 
trenches, and summarize annual performance of the CTP groundwater extraction 
system.  These data are reported and the annual performance of the 
groundwater extraction system is discussed in Section 4.3. 

• Task 6A.  Report on the performance of the Rock Creek groundwater extraction 
system.  The extracted volumes are reported and the system performance is 
discussed in Section 4.4. 

• Task 9.  Evaluate the reactivation or reconstruction of the Upgradient 
Groundwater Diversion Trench (UGDT).   The UGDT was reactivated in 1999 
and the UGDT’s performance is discussed in Section 4.2. 

Performance Standards in the CD for the above-listed tasks require that the systems be 
operated and maintained for a period not to exceed ten (10) years after the effective 
date of the Consent Decree.  The Performance Standards in the CD expired in 2006.  
Nonetheless, the Annual Reports will continue to present data and an evaluation of the 
systems listed above while they are in operation. 

This Annual Report also satisfies the requirement for an annual monitoring report 
specified in the Consent Decree, Order, Judgment and Reference to the Special Master 
for Civil Action No. 83-C-2387 (D. Colorado), Remedial Action Plan, as amended 
(CD/RAP).  
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Monitoring activities, data summaries, interpretation and analysis of selected data, and 
summaries of Site activities are provided in the following: 

• Section 2  Surface Water Monitoring and Data Summary 

• Section 3  Eagle Mine Water Monitoring and Data Summary 

• Section 4  Groundwater Monitoring and Data Summary 

• Section 5  CTP Surface Settlement and Erosion Monitoring 

• Section 6  Summary of Site Activities. 

Figures and tables are presented at the end of each section. 
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2.0 SURFACE WATER MONITORING AND DATA SUMMARY 

Surface water monitoring is conducted in accordance with the requirements of the 
Surface Water Sampling and Analysis Plan (SWSAP, Dames & Moore 1996), with 
modifications pursuant to a letter agreement among CDPHE, EPA, and CBS.  The 
modifications were clarified in a letter, dated June 17, 1997, and approved on July 8, 
1997 (Letter Agreement).  In a March 21, 2000 letter, and approved May 23, 2003, CBS 
proposed eliminating the August Eagle River and tributary sampling and replacing it with 
a May sampling event.  The EPA- and CDPHE-approved changes made in 2003 in 
anticipation of approval of a Compliance Monitoring Plan (CMP) were to (1) discontinue 
laboratory analysis of the total recoverable metals fraction, (2) discontinue testing for 
water quality parameters specified in the Biological Monitoring Sampling Plan (BMSAP) 
due to completion of the monitoring requirements, and (3) substitute U.S. Geological 
Survey (USGS) gage measurements at station E-12A for manual Eagle River flow 
measurements, except during fall sampling, when standard SWSAP flow measurement 
methods will be used.  In December 2004, the surface water monitoring was modified to 
include former biological monitoring station E-22 and to discontinue monitoring at 
tributary station T-6, near the mouth of the Roaster Drainage.  In 2006, total iron was 
substituted for dissolved iron to make the surface water analysis list consistent with 
water quality standards for Eagle River and Cross Creek.  Additionally in 2006, sampling 
at stations E-11 and E-13 was eliminated since there were multiple monitoring points in 
these segments.  In 2007 and 2008, the May sampling event was eliminated due to high 
flow safety concerns weighed against the dilution effects also due to high flow. 

This section provides a summary of surface water monitoring activities at the Site for the 
reporting period, October 2007 through October 2008. 

2.1 Monitoring Stations 

Surface water monitoring stations were established in 1985 at the outset of the remedial 
investigation, corresponding closely with locations used by the USGS in studies prior to 
1985.  The following Eagle River stations were monitored during the reporting period: 

• E-3 Eagle River above Belden 

• E-5 Eagle River above Fall Creek 

• E-10 Eagle River above Rock Creek 

• E-12A Eagle River below Old Tailings Pile/Rex Flats 

• E-13B Eagle River above Cross Creek 

• E-15 Eagle River below Cross Creek 

• E-22 Eagle River above Dowds Junction. 
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Eagle River and tributary water quality samples were collected in the reporting period 
pursuant to the methods in the SWSAP.  Surface water quality samples were collected 
in January, March, April, September, and October and were analyzed for the list of 
parameters shown in Table 2-1.  Field measurements consisted of temperature, specific 
conductance, and pH.  Stream flow in the Eagle River was monitored using the USGS 
gage at E-12A.   

To describe zinc loading, the Eagle River between Red Cliff and Dowds Junction below 
Minturn (E-3 to E-22) has been separated into six segments.  Each segment is defined 
by two sampling stations, as shown on Figure 2-1, and is described below. 

• Belden (E-3 to E-5).  This segment of the Eagle River is located within Belden 
beginning approximately 1,000 feet upstream of Belden, extending downstream 
to above the confluence with Fall Creek.  Tributary inflow is primarily from the 
perennial Roaster Drainage, although small ephemeral drainages also enter the 
river in this segment. 

• Fall Creek (E-5 to E-10).  This Eagle River segment is immediately downstream 
of Belden.  The perennial tributary Fall Creek enters the Eagle River in this 
segment and is the third largest tributary to the Eagle River within the Site. 

• Rock Creek (E-10 to E-12A).  This segment extends from approximately 400 feet 
upstream of Rock Creek to the stream gage downstream of Rex Flats.  Inflow 
from small perennial tributaries Rock Creek and Bishop Gulch enter the Eagle 
River in this segment.  

• Two Elk Creek (E-12A to E-13B).  This segment of the Eagle River extends from 
the stream gage downstream to approximately 200 feet upstream of the Cross 
Creek confluence.  Two Elk Creek, the second largest tributary at the Site, enters 
the Eagle River in this segment. 

• Cross Creek (E-13B to E-15).  This segment of the Eagle River extends from 
approximately 200 feet upstream of the Cross Creek confluence 3,000 feet 
downstream of Cross Creek.  Cross Creek is the largest tributary entering the 
Eagle River at the Site. 

• Segment 5c (E-15 to E-22).  This segment of the Eagle River covers the area 
downstream of Cross Creek to downstream of Minturn at Dowds Junction.  
Station E-22 is the compliance station for Eagle River Main Stem Segment 5c 
discussed in the paragraphs that follow. 
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The following two tributaries to the Eagle River at the Site are monitored: 

• T-10 Rock Creek at mouth 

• T-18 Cross Creek near mouth. 

Tributary water quality samples are analyzed for the list of parameters in Table 2-1, at 
the same frequency as the Eagle River.  Field measurements consist of temperature, 
specific conductance, pH, and stream flow. 

Other Eagle River tributaries at the Site are, in downstream order, Roaster Pile drainage, 
Fall Creek, Bishop Gulch, and Two Elk Creek.  These tributaries enter the Eagle River 
between Red Cliff and Minturn but are no longer monitored for water quality or stream 
flow.  Years of sampling data confirm that these tributaries are not metal loading sources 
to the Eagle River. 

In December 2005, the Colorado Water Quality Control Commission (WQCC) 
established new temporary seasonal modifications to the water quality standards for 
Segment 5 of the Eagle River and Segment 7 (Cross Creek).  The temporary seasonal 
modifications subdivided Segment 5, the “mainstem of the Eagle River, into the following 
three segments with the indicated monitoring stations as the compliance point for each 
segment: 

• 5a – Mainstem of the Eagle River from the compressor house bridge at Belden 
to the Highway 24 Bridge near Tigiwon Road – compliance station is E-12A 

• 5b –  Mainstem of the Eagle River from Highway 24 Bridge near Tigiwon Road 
to the confluence with Martin Creek – compliance station is E-15 

• 5c –  Mainstem of the Eagle River from the confluence with Martin Creek to the 
confluence with Gore Creek – compliance station is E-22. 

Additionally Segment 7, Cross Creek, was subdivided into the following two segments 
with the indicated monitoring station for the portion that flows through the Site: 

• 7a –  Cross Creek mainstem to the Minturn Middle School 

• 7b –  Cross Creek from the Minturn Middle School to the confluence with the 
Eagle River – compliance station is T-18. 
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2.2 Hydrology 

Included in this section are background information on the hydrologic monitoring 
program, a comparison of 2007 and 2008 stream flow to historical conditions, and a 
discussion of stream flow during water quality sampling events. 

The Eagle River and its tributaries at the Site exhibit a large seasonal fluctuation in 
stream flow each year that is typical of most high-elevation watersheds in the central 
Rocky Mountains.  Eagle River stream flow at the Site is illustrated in the hydrograph 
shown in Figure 2-2.   

Eagle River watershed topographic elevation ranges from 8000 feet mean sea level 
(MSL) at the Site to over 14,000 feet MSL at the headwaters of the Eagle River, with 
precipitation greater in the higher elevations.  From November through April each year, a 
seasonal snowpack accumulates in the watershed with greater snow accumulation at 
higher elevations.  During the winter, mean daily temperatures are typically below 
freezing and stream flow in the Eagle River and its tributaries is at a minimum.  The 
Eagle River winter base flow period at the Site extends from November to March each 
year and stream flow typically ranges from about 30 to 40 cubic feet per second (cfs).  
Small fluctuations in Eagle River stream flow occur during winter because of ice freezing 
and thawing on the river channel bed and banks. 

Site snowpack begins to melt in March and April, followed by snowmelt from 
progressively higher elevations in the watershed through June each year.  In May, Eagle 
River flow is usually dominated by high-elevation basin-wide snowmelt upstream from 
the Site.  Large diurnal flow fluctuations occur because of daily snowmelt during this 
period.  Peak flows in excess of 800 cfs are common in the Eagle River at the Site 
during the spring runoff period.  Stream flow recedes from July through October each 
year, with periodic flow increases resulting from summer rainfall-runoff events. 

2.2.1 Eagle River 

Instantaneous current meter discharge measurements and continuous stage height 
measurements are taken on the Eagle River at the Site.  A continuous recording stream 
gage was installed on the Eagle River in 1989 to monitor stream flow patterns at the 
Site.  The gage is located approximately in the middle of the Site at E-12A (see 
Figure 2-1).  The gage is at an elevation of 8080 feet MSL and represents a drainage 
area of 186 square miles.   

The gage is operational during ice-free periods (eight months each year) from about 
March 15 to November 15.  The channel at the gage typically becomes ice-covered in 
November and ice on the control affects the stage height readings throughout the winter 
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months.  According to USGS criteria, the gage records are considered good (90 percent 
of the daily discharges are within 10 percent of their true value) except for records 
estimated during ice periods, which are fair (within 15 percent).  Discharge during ice 
periods is estimated from direct stream flow measurements and stage height 
measurements that are corrected for ice effect. 

A preliminary discharge rating has been developed for the Eagle River at the E-12A 
stream gage and its accuracy is evaluated regularly using current discharge 
measurements.  The USGS is involved in the operation and maintenance of the gage 
through a cooperative agreement with Eagle County and CBS.  The USGS publishes mean 
daily discharge data on a real-time basis on their website http://waterdata.usgs.gov/co/nwis 
for USGS station 09064600.   

Eagle River stream flow at the Site was above average during the high flow season in 
2008.  The high flow season ended approximately 3 weeks later than average (see 
Figure 2-2).   

Stream flow at the Site was near normal (25 to 30 cfs) through the winter of 2007-2008.  
Flows remained at winter base flow levels until the mid-April 2008.  On April 30, 2008, the 
Upper Colorado River Basin snowpack, as estimated by the Natural Resources 
Conservation Service, was 117 percent of normal compared to 85 percent in 2007 
(ftp://ftp.wcc.nrcs.usda.gov/data/snow/basin_reports/colorado/wy2008/bassco4.txt). The 
snowmelt and subsequent runoff began later in mid-April rather than late March and with 
higher than normal flow conditions which peaked in early June and again in late June.  By 
the last week of August the river had returned to normal flows.  The E-12A mean daily 
peak flow was 1260 cfs on June 3, 2008 compared to a mean daily peak flow of 520 cfs 
on May 20, 2007.  Stream flow continued below average after the peak and remained 
generally below or near average through October.   

The times when samples were collected at E-12A during the winter, spring, and fall 2008 
periods are labeled with an “S” on Figure 2-3.   

2.2.2 Tributaries 

Rock Creek is a perennial tributary entering the Eagle River between E-10 and E-11, 
draining approximately 1.5 square miles.  Flow measurements are taken at a weir plate 
installed in the culvert at the base of Rock Creek (T-10), located at the confluence with 
the Eagle River.  Rock Creek flows typically increase from snowmelt beginning in March 
or April with peak flows occurring in May or June.  Rock Creek during low-flow periods 
typically contributes less than 200 gpm (0.45 cfs) or about one percent to the Eagle 
River flow; 2008 flow was approximately 0.2 percent of the Eagle River flow, with a 
maximum of 0.7 percent during the March snowmelt runoff season. 
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Cross Creek is a perennial tributary entering the Eagle River between E-13B and E-15.  
Cross Creek drains a comparatively large area of 34.2 square miles.  For Cross Creek, 
the USGS stream gage “Cross Creek near Minturn” (09065100) discharge rating data 
are used to estimate flow for Station T-18.  Instantaneous stream flow measurement 
results are presented with the associated water quality data in Appendix A.  Stream flow 
ranges from less than 10 cfs during the winter season to peak flows over 200 cfs in June 
(Figure 2-4).  Similar to the Eagle River, Cross Creek stream flow (measured at USGS 
station 09065100 or T-18) high flow period was higher and flowed longer than average in 
2008.  However, Cross Creek stream flow appeared to be average at the time of sample 
collection in September and October 2008.   

2.3 Water Quality Trends 

This section provides an evaluation of surface water quality at the Site.   Dissolved metal 
concentrations are compared to hardness-based table value standards (TVS), the 
numeric standards for the Upper Colorado River Basin provided in Regulation No. 33.  
Also included are comparisons to the WQCC's seasonal temporary modifications 
(chronic) provided in Regulation No. 33 for Segments 5 and 7.  
 

Chronic Seasonal Temporary Modifications,  
Dissolved Zinc (mg/L) 

Segment  
(Monitoring Station) 

March 1 through April 30 May 1 through February 29 

5a (E-12A) 0.410 0.166 

5b (E-15) 0.310 0.123 

5c (E-22) 0.257 TVS  
(0.125 at average Hardness of 106.4) 

7b (T-18) 0.193 0.116 
Chronic standard not to be exceeded by a single representative sample within a 30-day period, or calculated as 
an average of multiple samples collected in a 30-day period.  The new seasonal temporary modifications are 
effective December 2005 to January 1, 2009. 

2.3.1 Eagle River Water Quality 

Dissolved zinc concentrations are plotted for the Eagle River in Figure 2-5 for the 
reporting period October 2007 to October 2008.  The seasonal temporary modifications 
to the water quality standards for the three segments of the Eagle River are plotted on 
Figure 2-6 and are compared to the monitoring station dissolved zinc concentrations. 

Higher dissolved zinc concentrations are observed in the river during snowmelt periods 
in March and April.  By May each year, warm temperatures generate snowmelt in the 
upper Eagle River basin above the Site and a large increase in stream flow occurs with 
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peak flows typically occurring in May or June.  The high stream flow results in lower 
metal concentrations.   

Table 2-2 presents data by station for March, April, September, and October for the five-
year period 2004-2008.  The streamflow measured at E-12A on the day of sample 
collection, dissolved zinc concentration, and the calculated dissolved zinc load in pounds 
per day are shown.  Streamflow at non-E-12A stations are calculated using historical 
relationships developed over many years.  These historical flow relationships were 
established between each station and the flow measurement recorded at the E-12A 
gage.  These interpolated flow rates were used in the metal loading evaluation and 
equations are included in Appendix A. 

Graphical representation of concentration data for dissolved cadmium, copper, and 
manganese and total iron are provided in Figure 2-7.  These plots show concentrations 
for all Eagle River stations over the 2008 period.  Dissolved concentrations remained at 
or below the TVS for metals during January, September and October 2008 sampling 
events.  Dissolved cadmium and copper were below the respective TVS in all sampling 
events with the exception of April.  Dissolved manganese concentrations were below 
TVS for all stations during all sampling events.  Total iron was above the TVS in April at 
all stations with the exception of E-3 and was above the TVS at E-12A during the March 
sampling event. 

2.3.2 Tributary Water Quality 

Trends in dissolved zinc concentrations for Rock Creek (T-10) and Cross Creek (T-18) 
are discussed in the following sections.  Flow and chemical results for the reporting 
period are provided in Appendix A. 

Rock Creek 

Water samples have been collected routinely from the mouth of Rock Creek (T-10) since 
March 1989.  Dissolved zinc results for the last five years (2004-2008) are presented in 
Table 2-3.  Dissolved zinc results for T-10 from March 1989 to October 2008 are 
presented in Figure 2-8.   

Water quality in Rock Creek is influenced by large seasonal fluctuations in stream flow, 
seepage from the Eagle Mine, and waste-rock pile runoff.  Concentrations typically 
increase in April during early spring snowmelt runoff and decrease rapidly in May and 
June as basin-wide stream flow increases.  Concentrations typically remain low during 
the summer months except during rainfall-runoff events.  Concentrations increase in fall 
and winter under reduced stream flow conditions. 
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Significant improvements in Rock Creek water quality have occurred since 1989.  
Factors contributing to the continued decrease in metals concentrations in Rock Creek 
include lowering the mine pool elevation, collection and treatment of mine seepage and 
groundwater in lower Rock Creek at the RX-3 well, and the diversion and treatment of 
runoff/seepage from the hillside below waste rock pile No. 8 (WRP-8).   

Cross Creek 

Dissolved metal concentrations have been routinely measured near the mouth of Cross 
Creek (T-18, see Figure 2-9) since September 1990.  Dissolved zinc results for the last 
five years are presented in Table 2-3.  The zinc concentration at T-18 dropped 
significantly in 1996 following the remediation of the Maloit Park wetlands.  Since that 
time, dissolved zinc concentrations have generally remained below 0.2 mg/L, varying 
seasonally. Two sample results (Table 2-3) indicate that the seasonal temporary 
modification for zinc of 0.193 mg/L for March and April was not exceeded.  The January 
dissolved zinc concentration at T-18 was 0.0696 mg/L exceeding the seasonal 
temporary modification for zinc of 0.116 mg/L that applies from May through February.  

2.4 Load Source Evaluation 

In this section, dissolved zinc load is used to assess potential metal sources related to 
past mining and other metal sources at the Site.  Dissolved zinc load is calculated by 
multiplying the dissolved zinc concentration (in mg/L) by the flow (in cfs), and converting 
the units into pounds per day (lbs/day) using a conversion factor of 5.4.  In this manner, 
the dissolved zinc load was calculated for each of the monitoring stations. 

The Eagle River can be accessed for load gain and loss purposes under the following 
general conditions: 

• During ice-free (open water) periods in March before the onset of flows in excess 
of 200 cfs, 

• After flows drop below 200 cfs (typically August), and 

• During low-flow conditions in September or October. 

Inherent in each computation of load is the calculated error associated with the 
measurement of metal concentration and streamflow (up to ±25 percent analytical error 
and ±10 percent flow error).  In the analysis of loading by stream segment, it is assumed 
the computed load incorporates these errors and, as such, retains a compounded error 
of at least ±20 percent.  
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This analysis utilizes data collected during September, which represents late summer 
and fall low-flow conditions.  Table 2-4 provides a data summary of dissolved zinc 
loading by Eagle River segment for September 2007 and September 2008. 

2.4.1 Eagle River 

Sampling stations are located on the Eagle River to bracket, upstream and downstream, 
potential metal sources.  These sources include tributary inflows from the Roaster 
Drainage, Rock Creek, and Cross Creek, in addition to inflow in the Belden, Old Tailings 
Pile (OTP)/Rex Flats, and CTP areas.  Using discrete river segments, the difference in 
metal load between two stations can be calculated.  The amount of load contributed by 
measured or “accounted” tributary inflows is known.  In the absence of accounted 
tributary inflows, the entire load difference is referred to as the “unaccounted” load.  A 
summary of the dissolved zinc load analysis based on data collected during the reporting 
period is presented in Table 2-4. 

Each Eagle River segment can have an accounted load and/or unaccounted load.  A 
positive unaccounted load (load increase) includes groundwater and/or diffuse surface-
water inflow that are not measured.  These are sometimes referred to as non-point 
source loads.  A negative unaccounted load (load decrease) can result from losses of 
flow to groundwater, or from decreases in metal concentration through attenuation 
processes such as chemical precipitation or adsorption.  An analysis of Eagle River 
loading by river segment is provided below for the September low-flow period. 

Belden (E-3 to E-5) 

The only perennial tributary inflow in this segment is the Roaster Drainage (T-6).  During 
the September 2008 low-flow period, the dissolved zinc load was 9.1 lbs/day, 5.5 lbs/day 
less than September 2007.  Unaccounted sources comprise over 94 percent of the 
dissolved zinc load increase during all flow regimes.  Investigations in Belden indicate 
that the primary source of unaccounted load is groundwater perched in the waste rock 
and, secondarily, mine seepage.  Runoff from the waste rock areas also contributes 
periodic metal loads during spring and summer. 

Fall Creek (E-5 to E-10) 

Fall Creek contributes on the order of 10 to 20 percent of the Eagle River flow in this 
segment.  Past studies and historical data have documented that Fall Creek does not 
contribute significant quantities of metals, and this tributary metal load is assumed to be 
zero for purposes of load accounting (Dames & Moore 1998).   
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This segment typically exhibits a small change in load, sometimes increasing and 
sometimes decreasing.  This year dissolved zinc load gain was 0.1 lbs/day within 
measurement error and  9.2 lbs/day less than September 2007.  

Rock Creek (E-10 to E-12A) 

This segment includes inflow from Rock Creek, Bishop Gulch, and the reach of the 
Eagle River upstream and downstream of the OTP/Rex Flats area.  Historical data 
shows that Bishop Gulch does not contribute significant zinc load to the Eagle River. 

During the September 2008 low-flow period, a typical gain of dissolved zinc load of 
8.5 lbs/day was observed in this segment, in contrast to an unusual loss in load in 
September 2007.  Of the September 2008 load gain observed in this segment, Rock 
Creek contributed an estimated 0.4 lbs/day. 

CTP (E-12A to E-13B) 

This segment includes the reach bracketing the CTP.  Two Elk Creek, a perennial 
tributary, and the water treatment plant (WTP) also flow to the Eagle River in this 
segment; however, historical data show that dissolved zinc loads contributed by these 
sources are negligible.  This segment experienced a small gain of dissolved zinc load of 
1.2 lbs/day during September 2008, which is within measurement error. 

Cross Creek (E-13B to E-15) 

This segment includes Cross Creek, the largest tributary within the Site, which 
contributes substantial flow to this segment.  Cross Creek contributed a 5.2 lbs/day zinc 
load in September 2008, as opposed to the typical average of 2 lbs/day.  The Eagle 
River segment experienced a decrease in dissolved zinc load of –2.4 lbs/day in 
September 2008.  While a loss in load is typical of this Eagle River section, it is usually 
within measurement error (e.g., September 2007 0.9 lbs/day).  Given the higher overall 
loss in the section plus the larger than average contribution from Cross Creek, the loss 
in this segment is significant relative to years past   

2.4.2 Load Source Summary 

The results of the Eagle River load source evaluation are summarized in Figure 2-10.  
Dissolved zinc loads for accounted tributary sources and unaccounted sources are 
shown for each of the Eagle River segments.  September 2008 data were used to 
develop this plot.  Low-flow results provide the best zinc load estimates as the flow 
measurement error load is the smallest and non-point runoff loading is not present.   
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Historically, the Belden and Rock Creek segments were the primary contributors of 
dissolved zinc to the Eagle River.  This year only the Belden segment contributed to the 
dissolved zinc load to the Eagle River.  The Belden segment zinc loading (9.2 lbs/day) is 
generally attributed to groundwater seepage from the waste rock and mine seepage in 
Belden.  Low-flow zinc loading from Belden has not changed appreciably over the last 
three years.  The Rock Creek segment loading to the river, from surface water and 
groundwater combined, typically ranges from 10 to 13 lbs/day in the fall.  In September 
2008, the zinc loading (8.5 lbs/day) shows a similar gain as in years past, with the 
exception of 2007, which showed a loss.  However, the load is still reduced from years 
prior to the remedial actions, including lowering the mine pool and diverting and treating 
seepage and runoff from WRP-8.   



 

 

Table 2-1  Surface Water Quality Monitoring Parameter Frequency 

Parameter January, March, April, May, 
September, October 

Temperature (°C) X 

Specific Conductance (µmhos/cm) X 

pH (standard units) X 

Calcium, Dissolved (mg/L) X 

Magnesium, Dissolved (mg/L) X 

Iron, Total (mg/L) X 

Manganese, Dissolved (mg/L) X 

Cadmium, Dissolved (mg/L) X 

Copper, Dissolved (mg/L) X 

Lead, Dissolved (mg/L) X 

Zinc, Dissolved (mg/L) X 
 



Table 2-2
Eagle River Dissolved Zinc Summary

2004-2008

Station E-3
March April September October

---2004---
Flow 63 e* 93 e* 26 e* 48 e*

Concentration 0.057 0.045 0.0084 NM
Load 19 e* 23 e* 1.2 e* 0.5 e***

---2005---
Flow 26 e* 35 e* 29 e* 44.6

Concentration 0.15 0.093 0.016 0.0072
Load 21 e* 18 e* 2.5 e* 1.7

---2006---
Flow 34 e* 192 e* 57.2 60 e*

Concentration 0.059 0.055 0.0047 0.0052
Load 11 e* 57 e* 1.5 1.7 e*

---2007---
Flow 58 e* 96 e* 46.8 e* 43 e*

Concentration 0.0621 0.0443 0.00627 0.00837
Load 20 e* 23 e* 1.6 e* 2.0 e*

---2008---
Flow 26 e* 107 e* 33 e* 28 e*

Concentration 0.024 0.208 0.0165 0.00446
Load 3.5 e* 120 e* 2.9 e* 0.7 e*

Station E-5
March April September October

---2004---
Flow 65 e* 97 e* 26 e* 48.1

Concentration 0.220 0.150 0.140 0.044
Load 77 e* 78 e* 20 e* 11.4

---2005---
Flow 25 e* 36 e* 29 e* 43.4

Concentration 0.370 0.480 0.120 0.12
Load 50 e* 92 e* 19 e* 28.1

---2006---
Flow 35 e* 202 e* 60.6 62 e*

Concentration 0.570 0.210 0.060 0.12
Load 107 e* 230 e* 20 40.2 e*

---2007---
Flow 60 e* 101 e* 47.9 e* 44 e*

Concentration 0.243 0.148 0.063 0.0614
Load 79 e* 80 e* 16 e* 14.6 e*

---2008---
Flow 26 e* 112 e* 33 e* 28 e*

Concentration 0.443 1.050 0.0677 0.0626
Load 63 e* 635 e* 12 e* 9.5 e*

Station E-10
March April September October

---2004---
Flow 73 e* 106 e* 32 e* 54.7

Concentration 0.210 0.130 0.12 0.044
Load 82 e* 75 e* 21 e* 13.0

---2005---
Flow 31 e* 42 e* 35 e* 52.1

Concentration 0.290 0.370 0.12 0.099
Load 48 e* 83 e* 22 e* 27.9

---2006---
Flow 41 e* 218 e* 68.8 70 e*

Concentration 0.470 0.190 0.048 0.09
Load 103 e* 224 e* 18 33.8 e*

---2007---
Flow 68 e* 110 e* 54.6 e* 51 e*

Concentration 0.224 0.141 0.0865 0.0525
Load 82 e* 84 e* 26 e* 14.3 e*

---2008---
Flow 32 e* 122 e* 39 e* 34 e*

Concentration 0.292 0.950 0.0581 0.062
Load 50 e* 628 e* 12 e* 11.3 e*

Units:  Flow in cfs; Concentration in mg/L; Load in lbs/day.
e = estimated
e* = flow not measured at station but estimated using correlation charts with E-12A flow

WQ Table 2-2_2006.xls



Table 2-2 (Continued)
Eagle River Dissolved Zinc Summary

2004-2008

Station E-12A
March April September October

---2004---
Flow 71.0 e 105 e 30.0 53.9

Concentration 0.360 0.220 0.130 0.066
Load 138.0 125 21.1 19.2

---2005---
Flow 29.0 e 40 e 33.0 49.8

Concentration 0.330 0.500 0.150 0.130
Load 51.7 108 26.7 35.0

---2006---
Flow 39.0 e 217 68.9 68.0

Concentration 0.520 0.270 0.071 0.100
Load 109.5 316 26.4 36.7

---2007---
Flow 66.0 e 109 53.0 49.0

Concentration 0.310 0.187 0.076 0.068
Load 110.5 110 21.7 18.1

---2008---
Flow 30.0 e 121 37.0 32.0

Concentration 0.283 1.000 0.103 0.095
Load 45.8 653 20.6 16.4

Station E-13B
March April September October

---2004---
Flow 81 e* 119 e* 34 e* 56

Concentration 0.350 0.190 0.083 0.066
Load 152 e* 122 e* 15 e* 20.1

---2005---
Flow 33 e* 45 e* 37 e* 56

Concentration 0.250 0.390 0.120 0.12
Load 44 e* 95 e* 24 e* 36.1

---2006---
Flow 44 e* 247 e* 77.3 77 e*

Concentration 0.440 0.190 0.068 0.11
Load 105 e* 253 e* 28 45.8 e*

---2007---
Flow 75 e* 124 e* 60.1 e* 56 e*

Concentration 0.296 0.178 0.067 0.0702
Load 120 e* 119 e* 21.8 e* 21.1 e*

---2008---
Flow 34 e* 138 e* 42 e* 36 e*

Concentration 0.238 0.895 0.096 0.0774
Load 44 e* 665 e* 21.7 e* 15.1 e*

Station E-15
March April September October

---2004---
Flow 112 e* 171 e* 41 e* 76

Concentration 0.230 0.130 0.067 0.053
Load 139.3 e* 120.1 e* 14.9 e* 21.9

---2005---
Flow 39 e* 58 e* 46 e* 87

Concentration 0.210 0.340 0.080 0.079
Load 44.6 e* 107.2 e* 20.0 e* 37.2

---2006---
Flow 57 e* 365 e* 108.5 107 e*

Concentration 0.370 0.240 0.048 0.082
Load 113.2 e* 473.3 e* 28.1 47.4 e*

---2007---
Flow 103 e* 178 e* 80.9 e* 74 e*

Concentration 0.216 0.144 0.048 0.0511
Load 120.7 e* 138.4 e* 21.0 e* 20.4 e*

---2008---
Flow 41 e* 199 e* 53 e* 45 e*

Concentration 0.206 0.661 0.068 0.073
Load 45.7 e* 709.6 e* 19.4 e* 17.6 e*

Units:  Flow in cfs; Concentration in mg/L; Load in lbs/day
e = estimated
e* = flow not measured at station but estimated using correlation charts with E-12A flow

WQ Table 2-2_2006.xls



Table 2-3
Tributary Dissolved Zinc Summary

2003-2007
Station T-10

March April September October
--- 2004 ---

Flow 0.61 0.99 0.04 0.09
Concentration 16.0 11.0 2.4 3.2

Load 52.9 e 58.8 0.6 1.6
---2005---

Flow 0.5 NM* 1.4 NM* 0.1 NM* 0.17
Concentration 7.3 9.6 3.4 1.6

Load 18.3 e 70.8 e 2.4 e 1.5
---2006---

Flow 0.3 0.2 0.2 0.11 NM*
Concentration 6.0 4.9 1.5 1.8

Load 8.7 5.8 1.4 1.1 e
---2007---

Flow 0.5 NM* 1.4 NM* 0.1 NM* 0.11 NM*
Concentration 2.0 2.0 1.1 1.5

Load 5.1 e 14.5 e 0.8 e 0.9 e
---2008---

Flow 0.22 0.22 0.11 0.07
Concentration 2.0 2.8 0.6 0.8

Load 2.4 3.4 0.4 0.3
Station T-18

March April September October
--- 2004 ---

Flow 10.0 e 27.0 e 9.1 16.0 e
Concentration 0.063 0.016 0.026 0.025

Load 3.4 e 2.3 e 1.3 2.2 e
---2005---

Flow 4.4 e 12.0 e 16.0 28.0
Concentration 0.120 0.180 0.016 0.016

Load 2.9 e 11.7 e 1.4 2.4
---2006---

Flow 14.0 e 36.0 e 30.0 23
Concentration 0.110 0.023 0.014 0.045

Load 8.3 e 4.5 e 2.3 5.6
---2007---

Flow 4.5 e (ice) 23.0 e 29.0 18
Concentration 0.056 0.037 0.019 0.023

Load 1.4 e 4.6 e 2.9 2.2
---2008---

Flow 6.7 e (ice) 28.0 e 15.0 12
Concentration 0.066 0.055 0.065 0.091

Load 2.4 e 8.3 e 5.2 5.9
Units: Flow in CFS; Concentration in mg/L; Load in lbs/day.
"e" denotes estimated flow (cfs) and load (lbs/d).
NM - not measured;  NM* - not measured flow based on average of previous years flows  ND - load not determined

WQ Table 2-3.xls



Table 2-4
Eagle River Dissolved Zinc Loading Analysis - lbs/day

2007 to 2008
Belden (Stations E-3 to E-5)

Date Station Station Difference Roaster Drainage Unaccounted
E-3 E-5 E-3 & E-5 (T-6) Sources*

Sep-04 1.2 19.8 18.6 0.5 3% 18.1 97%
Sep-05 2.5 18.8 16.3 0.5 3% 15.8 97%
Sep-06 1.5 19.6 18.2 0.5 3% 17.7 97%
Sep-07 1.6 16.2 14.6 0.5 3% 14.1 97%
Sep-08 2.9 12.0 9.1 0.5 6% 8.6 94%

Fall Creek (Stations E-5 to E-10)
Date Station Station Difference Fall Unaccounted

E-5 E-10 E-5 & E-10 Creek Sources*
Sep-04 19.8 20.5 0.7 N/A 0% 0.7 100%
Sep-05 18.8 22.4 3.6 N/A 0% 3.6 100%
Sep-06 19.6 17.8 (1.8) N/A 0% (1.8) N
Sep-07 16.2 25.5 9.3 N/A 0% 9.3 100%
Sep-08 12.0 12.1 0.1 N/A 0% 0.1 100%

Rock Creek and OTP/Rex (Stations E-10 to E-12A)
Date Station Station Difference Rock Creek Unaccounted

E-10 E-12A E-10 & E-12A (T-10) Sources*
Sep-04 20.5 21.1 0.6 0.6 104% (0.0) N
Sep-05 22.4 26.7 4.3 2.4 56% 1.9 44%
Sep-06 17.8 26.4 8.6 1.4 16% 7.2 84%
Sep-07 25.5 21.7 (3.8) 0.6 N (4.4) N
Sep-08 12.1 20.6 8.5 0.4 4% 8.1 96%

Two Elk and CTP (Stations E-12A to E-13B)
Date Station Station Difference Two Elk Unaccounted

E-12A E-13B E-12A & E-13B Creek Sources
Sep-04 21.1 15.2 (5.9) N/A 0% (5.9) 100%
Sep-05 26.7 24.2 (2.6) N/A 0% (2.6) 100%
Sep-06 26.4 28.4 2.0 N/A 0% 2.0 100%
Sep-07 21.7 21.8 0.1 N/A 0% 0.1 100%
Sep-08 20.6 21.7 1.2 N/A 0% 1.2 100%

Cross Creek (Stations E-13B to E-15)
Date Station Station Difference Cross Creek Unaccounted

E-13B E-15 E-13B & E-15 (T-18) Sources*
Sep-04 15.2 14.9 (0.3) 1.3 N (1.6) N
Sep-05 24.2 20.0 (4.2) 1.4 N (5.6) N
Sep-06 28.4 28.1 (0.3) 2.3 N (2.5) N
Sep-07 21.8 21.0 (0.9) 2.9 N (3.8) N
Sep-08 21.7 19.4 (2.4) 5.2 N (7.6) N

Notes:
"N" = net loss in load
"( )" denotes negative value
* "Difference" minus tributary sources
Load from T-6, Roaster Drainage based on previous years
Flow for T-10 in 2007 estimated from previous years
2007 flows not measured except at E-12A and T-18; flows estimated from historical correlations with E-12A flow

SEGMNTLD_Tab2-4.xls





Figure 2-2

Eagle River Mean Daily Flow
Station E-12A:  2008 vs 2007 vs Average
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Eagle River Flow by Season at Station E-12A

Eagle River Winter Flow
Station E-12A:  15-Nov-07 to 15-Mar-08
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Eagle River Spring Flow
Station E-12A:  16-Mar-08 to 31-Jul-08
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Eagle River Fall Flow
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Figure 2-3



Figure 2-4

Cross Creek Mean Daily Flow
Station T-18:  2008 vs 2007 vs Average
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Figure 2-5

Eagle River Seasonal Water Quality
Dissolved Zinc:  Oct-2007 to Oct-2008
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Dissolved Zinc Concentrations in Eagle River Segment 5

E-12A - Segment 5a
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E-15 - Segment 5b
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E-22 - Segment 5c
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Comparisons of Dissolved Cadmium, Copper, and Manganese and Total Iron in the Eagle 
River to Chronic Ambient Water Quality Criteria

Average Hardness of 2008 for each station was calculated and used in TVS calculation; exception is total iron which TVS standard is 
1 mg/L
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Figure 2-8

Dissolved Zinc Concentration
Station T-10:  Rock Creek
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Figure 2-9

Dissolved Zinc Concentration
Station T-18:  Cross Creek
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ZINC LOADING
September 2008

MINTURN

BELDEN

E-3

E-5

ROASTERS

CTP

E-13BE-1519.4 lbs/day 21.7 lbs/day

TWO ELK CREEK

REX

OTP

20.6 lbs/day

ROCK CREEK

T-10 0.4 lbs/day

CROSS C
REEK

5.2 lbs/day T-18

12.1 lbs/dayE-10

EAGLE RIVER

E-12A

+5.2+1.2+8.1+0.4+9.2Sept 2008

+2.9

+2.3

+2.4

+2.2

Cross 
Creek

+0.1-4.4+0.6+23.9Sept 2007

+2.2+5.6+1.5+26.1Oct 2005

+0.9+4.6+1.6+12.5Oct 2004

+2.0+7.2+1.4+16.3Sept 2006

E-12A to 
E-13B

E-10 to E-12A 
Less Rock 

Creek

Rock 
Creek

E-3 to 
E-10

Figure 2-10

2.9 lbs/day

12.0 lbs/day

2.9 lbs/day



 

 

Table 3-1  Water Quality Monitoring Parameter List for Mine and Groundwater 

Parameter 
(mg/L) unless noted otherwise 

Mine Pool and 
Seeps Groundwater 

Temperature (°C) X X 

Specific Cond. (μmhos/cm) X X 

pH (standard units) X X 

Flow (cfs or gpm)/ Water Level (Ft-TOC) X X 

Alkalinity X X 

Calcium, Dissolved  X 

Magnesium, Dissolved   X 

Sodium, Dissolved   X 

Potassium, Dissolved   X 

Sulfate X X 

Arsenic, Dissolved  X 

Iron, Dissolved  X X 

Manganese, Dissolved  X X 

Cadmium, Dissolved  X X 

Copper, Dissolved  X X 

Lead, Dissolved  X X 

Zinc, Dissolved  X X 

 





Eagle Mine Water Level 2004 through 2008

Figure 3-2
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Adit No. 5, Dissolved Cadmium, Copper, and Iron
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dissolved zinc results for E-Sump samples collected from 1989 through 2008 directly 
from the well vault is included as Figure 4-12.  Since 1995, the dissolved zinc 
concentrations in the east extraction trench sump have dropped from 665 mg/L to below 
100 mg/L.  The dissolved zinc concentrations in Fall 2008 E-Sump sample was 72.6 
mg/L. 

The plot of available dissolved zinc results for well ET-1 (includes original well 
DAP-MW3 results) located just downgradient of the east groundwater extraction trench 
is included as Figure 4-12.  This plot illustrates a reduction in dissolved zinc 
concentrations, from a high of over 1,000 mg/L in 1991 to less than 80 mg/L since 1998.  
Zinc concentrations in September 2002 increased to 160 mg/L, but from 2003 through 
2008 samples continued the previous trend with dissolved zinc concentrations of 
9.5 mg/L in Fall 2008.  Because the pump rates and water level measurements at the 
east groundwater extraction trench have not changed appreciably over time, the trend 
toward lower dissolved zinc concentrations is seen as evidence of a steady improvement 
in groundwater quality in this area downgradient of the CTP, rather than the effect of 
dilution.   

4.3.3 North Groundwater Extraction Trench Water Levels 

The 1997-2008 water level information for wells NT-2 and DAP-MW 4 in the vicinity of 
the north groundwater extraction trench is graphically illustrated in Figure 4-13.  Well 
DAP-MW 4 was replaced by well DAP-MW 4R in late September 1999, and the water 
level measurements since November 1999 on Figure 4-13 are for well DAP-MW 4R.  
Well NT-2 monitors shallow glacial outwash sands and glacial till just downgradient of 
the north groundwater extraction trench.  Well DAP-MW 4R is located approximately 
100 feet downgradient from the north groundwater extraction trench between the CTP 
and Maloit Park.  Well DAP-MW 4 was screened in glacial till at a depth of 2.3 feet to 
21.6 feet BGS.  Replacement well DAP-MW 4R is screened in glacial till at a depth of 12 
feet to 22 feet BGS.   

Because the above-listed wells monitor the shallow aquifer near the north groundwater 
extraction trench, they respond similarly to seasonal increases in recharge and 
groundwater extraction.  The water level measurements for wells NT-2 and 
DAP-MW 4/4R show a general increase in the spring, as a result of snowmelt recharge. 

4.3.4 North Groundwater Extraction Trench Water Quality 

A plot of dissolved zinc results for samples collected from 1989 through 2008 directly 
from the north groundwater extraction trench sump (N-Sump) is included as Figure 4-14.  
Results indicate that the collected groundwater contains dissolved zinc concentrations 
ranging from approximately 310 mg/L to 8.3 mg/L, with little indication of seasonal 
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fluctuations (the value of 650 mg/L in September 1996 is considered an outlier).  The 
dissolved zinc concentration in Fall 2008 was 21.7 mg/L. 

The plot of available dissolved zinc results for well DAP-MW 4/4R located 100 feet 
downgradient of the trench is included as Figure 4-14.  Historically, this older well 
produced little water when bailed and regularly dried out during sampling.  Figure 4-14 
illustrates an erratic but initially increasing and now decreasing dissolved zinc trend in well 
DAP-MW 4 samples since 1990.  Well DAP-MW 4 was replaced with well DAP-MW 4R in 
September 1999 because it was believed that the well screen was encrusted.  Since the 
well was replaced the dissolved zinc concentration has dropped from over 1200 mg/L in 
well DAP-MW 4R to less than 100 mg/L in the last three years (80.8 mg/L in Fall 2008 
sample).  

The water collected in the north groundwater extraction trench does not exhibit an 
increasing trend nor is it as mineralized as it is in well DAP-MW 4R.  The dissimilarity in 
the N-Sump and DAP-MW4R dissolved zinc results suggests that they monitor two 
different groundwater sources. 

4.4 Rock Creek Groundwater Extraction (Siphon) System 

The CD/SOW required CBS to establish a seep collection system in the Rock Creek 
area that reduces surface and subsurface seepage flow to the Eagle River.  CBS elected 
to meet the requirements by reducing the mine pool elevation beginning in 1991, 
supplemented later with groundwater extraction.  Groundwater extraction by a gravity 
siphon began in early 1993 and has continued on a more or less continuous basis since 
that time.  The CD/SOW required that CBS meet one of the following two performance 
standards for Rock Creek.   

1. Extract and treat 90 percent of the subsurface seepage flow occurring prior to 
the start of mine drawdown and collect or eliminate all surface seepage flow, or  

2. Reduce metals transport so that the water quality in Eagle River at Station 
E-11 meets ARARs (or until the incremental increase in load at Rock Creek 
does not cause surface water quality to fail ARARs).  

Four, 4-inch diameter groundwater extraction wells were installed at a narrow bedrock 
constriction in lower Rock Creek Canyon near Seep S-2 in October 1992.  These 
extraction wells are approximately 15 feet deep, completed in granite, and are spaced 
approximately 15 feet apart as shown in Figure 4-15.  A gravity siphon was installed in 
one extraction well (RX-3) on June 23, 1993 to remove groundwater from Rock Creek 
colluvium.  Extracted water is piped to the WTP for treatment. 
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In the Final Rock Creek Extraction System Report (Dames & Moore 1995a), it was 
demonstrated that Performance Standard No. 1 was met because a combination of the 
MDD and siphon extraction was reducing better than 90 percent of the subsurface 
seepage flow.  This was demonstrated by conducting pump tests to estimate the volume 
of uncollected subsurface flow.  In a letter, dated June 30, 1998, EPA agreed that 
Performance Standard No. 1 was met by operation of the siphon.  In accordance with 
the CD/SOW, CBS installed an electric pump in RX-3 in 2000 as a contingency 
extraction system in case the siphon is interrupted.  

The siphon typically produces 1 gpm.  In 2008, approximately 500,000 gallons of 
groundwater were extracted from Rock Creek colluvium and treated at the WTP.   

4.5 Belden Area Groundwater Extraction  

Pursuant to the Final Installation and Monitoring Plan for Belden Groundwater 
Monitoring Wells, Eagle Mine, Minturn, Colorado (Dames & Moore 1995b), four 
monitoring wells were installed on the east bank of the Eagle River, below several waste 
rock piles, in railroad ballast at the Belden railroad siding.  The wells were positioned to 
intercept groundwater moving to the Eagle River from suspected surface water recharge 
areas.  Sample results from these wells were to be used to estimate metal loads in 
groundwater entering the river in this reach. 

Results of the Belden groundwater studies suggest that the placement of wells BW-1 
through BW-4 was inadequate to characterize groundwater conditions in the Belden 
area because the wells were not placed deep enough to monitor groundwater 
fluctuations.  The Belden Snowmelt Best Management Plan or BMP (Dames & Moore 
1999) called for installation of three new, deeper monitoring wells for use in hydraulic 
gradient measurements to assess the effectiveness of the BMP. 

On September 23, 1999, three monitoring wells, BW-5, BW-6, and BW-7, were installed 
in the Belden area between the railroad tracks and the right bank of the Eagle River in 
accordance with the BMP (Figure 4-16). 

On April 19, 2001, a well (BW-8) was drilled near the former zinc concentrate building, 
bottoming in granite at 32 feet BGS.  Well BW-9 was drilled at the base of the old 
tramway, bottoming in granite at 29 feet BGS.  In both holes, 4-inch diameter PVC wells 
were installed to allow for future groundwater extraction.  A proposed plan for 
groundwater extraction in the Belden area was described in a letter, dated August 16, 
2001, and accepted by EPA/CDPHE in a letter dated September 13, 2001.  Four 
photovoltaic solar panels were installed in 2002 to power the submersible pumps.  Well 
BW-8 produces very little water and well BW-9 was abandoned in 2004 due to broken 
casing.    
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In 2006, well BW-9R was drilled to replace well BW-9.  Well BW-9R was installed to 39 
feet BGS, or essentially to the top of the granite.  Well BW-3R was installed replacing 
shallow well BW-3.  Well BW-10 was drilled near well BW-3R but has produced very little 
water since development.   

The Belden Groundwater Extraction trench was installed in October 2007 (see Figure 
4-17 for location).  The trench was dry when constructed.  Water was observed in the 
trench in mid-April.  A pumping test was conducted on May 9, 2008.  The test was 
performed by pumping from the trench sump (BTS-1) at a constant rate and measuring 
groundwater levels in the trench piezometers (BPZ-1 and BPZ-2) and nearby wells 
BW-3R and BW-10 to monitor water level drawdown.  Groundwater levels were also 
measured following pump shut-off to monitor water level recovery.  The small amount of 
drawdown and slow hydraulic response indicates that the material is low in hydraulic 
conductivity.  The Belden Groundwater Extraction System Performance Report No. 3 
was submitted to CDPHE on July 9, 2008, summarizing activities in relation to the 
extraction trench construction and performance testing.  A copy of this report is included 
in Appendix C-4. 

The pumps in the Belden wells operated in 2008 on a daily basis when the solar panels 
began receiving direct sun in the spring.  BW-9R began pumping in mid-April and BW-10 
began pumping in mid-May.  The Belden extraction trench was tested on May 9, 2008 
with a resulting static pump rate of 2.0 gpm.  It was observed during the pump test that 
the trench was already beginning to dry up for the year.  The two wells operated on a 
daily basis until mid-summer when theft of the copper wiring terminated the pumping 
activity.  CBS removed the photovoltaic panels in late August to ensure their security. 

Belden well water samples and water level measurements were collected during the 
pumping test.  Sampling results and water level information are presented in 
Appendix C.  Sample results indicate that the Belden area groundwater is likely the 
significant source of metal loading to Segment 5a of the Eagle River. Monitoring in 2009 
has been proposed which will further delineate the groundwater. 

   




