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1.0 Introduction 

 
The former Gunnison uranium processing site is located in Gunnison County, Colorado, 
approximately 0.5 mile southwest of the City of Gunnison, between the Gunnison River and 
Tomichi Creek (Figure 1). Site characterization details for the site are available in the Final Site 
Observational Work Plan (SOWP) (DOE 2001). 
 
The compliance strategy for ground water cleanup at the Gunnison site is natural flushing in 
conjunction with continued ground water and surface water monitoring and institutional controls 
(IC). Ground water modeling predicts that natural flushing of the alluvial aquifer will be 
completed within the 100-year timeframe specified in Subpart B of title 40 of the Code of 
Federal Regulations, Section 192 (40 CFR 192). The U.S. Department of Energy (DOE) and the 
Colorado Department of Public Health and Environment (CDPHE) funded an alternate domestic 
water supply system in 1994, with upgrades in 2005, to service existing ground water users in 
the area of potentially contaminated ground water and to provide a potable water source for 
future development within the IC area.  
 
Detailed information for the Gunnison site and water quality data through 1999 are found in the 
SOWP (DOE 2001). Water quality data from 2000 through 2005 are found in previous 
Verification Monitoring Reports (VMR) (DOE 2003, DOE 2004b, and 2005b). Water quality 
data for 2006 are provided in Appendices A through C of this report. All water quality data for 
the Gunnison site are archived in the SEEPro database at the DOE Office of Legacy 
Management (LM) in Grand Junction, Colorado.  
 
The purpose of this VMR is to present and evaluate ground water and surface water monitoring 
data collected during the annual 2006 sampling event at the Gunnison site and to provide an 
update on the progress of the natural flushing compliance strategy.  
 
 

2.0 Site Conditions 

 
2.1 Hydrogeology 
 
Ground water occurs under unconfined conditions in the alluvial (uppermost) aquifer, with an 
average depth to the water table of 5 feet (ft). The alluvium is composed of poorly sorted sediments 
ranging from clay-sized material to gravel, with cobbles and occasional boulders. It ranges in 
thickness from 70 to 130 ft. Ground water in the alluvial aquifer generally flows to the southwest, 
with an average gradient of 0.005 ft/ft. Hydraulic conductivity ranges from 100 to 170 feet per day 
(ft/day). The average linear ground water velocity ranges from 1.9 to 3.2 ft/day.  
 
Ground water in the alluvial aquifer system is recharged by ground water underflow, adjacent 
streams, precipitation, flood irrigation of the pasture downgradient from the site, and irrigation of 
the golf course and residential areas southwest of the site. Ground water is discharged naturally 
to adjacent streams and by evapotranspiration. Ground water also is discharged via dewatering 
operations at the Valco Inc. gravel pit located south of the site. 



 

 
2006 Verification Monitoring Report—Gunnison, Colorado, Processing Site U.S. Department of Energy 
Doc. No. S0191800 September 2006 
Page 2  

 

Figure 1. Aerial Photograph of the Gunnison, Colorado, Area – October 1999 
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2.2 Water Quality 
 
Ground water in the alluvial aquifer beneath and downgradient from the Gunnison site was 
contaminated by uranium processing activities. A variety of tailings-related contaminants in the 
subsurface and ground water at the site were evaluated and the potential risks to human health 
and the environment were assessed in the SOWP (DOE 2001). Only two constituents of potential 
concern (COPC) were identified that warranted ongoing monitoring at the site.  
 
Uranium is the primary COPC in ground water, with concentrations measured up to 
1.5 milligrams per liter (mg/L) beneath the site in the past, and exceeding the U.S. Environmental 
Protection Agency (EPA) maximum concentration limit (MCL) of 0.044 mg/L more than 4,000 ft 
downgradient from the site boundary. Concentrations of uranium in ground water below the MCL, 
but above background, extend approximately 7,000 ft downgradient from the site boundary and 
have migrated beneath the Gunnison River just beyond the confluence with Tomichi Creek. The 
zone of contamination attenuates and migrates deeper into the aquifer as it progresses laterally in a 
southwesterly direction.  
 
Manganese is also a COPC in ground water, with concentrations measured up to 77 mg/L 
beneath the site in the past. There is no MCL for manganese. The EPA Drinking Water 
Equivalent Level (DWEL) for manganese is 1.6 mg/L (EPA 2004). The DWEL is a lifetime-
exposure concentration protective of adverse, non-cancer health effects that assumes all of the 
exposure to a contaminant is from drinking water. Concentrations of manganese are above the 
DWEL beneath the site and in two downgradient monitor wells. Manganese does not appear to 
be widespread in the aquifer, and concentrations beneath the site are decreasing. 
 
2.3 Surface Remediation Activities 
 
Uranium mill tailings and other residual radioactive material (RRM) were removed from the 
former millsite from 1992 through 1995 and stabilized in a disposal cell 6 miles east of the city 
of Gunnison. RRM beneath the site was cleaned up to just below the water table, with some 
contaminated material left in place per application of supplemental standards. Clean fill was 
placed above these areas to prevent radiation from emanating to the surface.  
 
2.4 Institutional Controls 
 
ICs in effect in the vicinity of the Gunnison site were finalized in 2004 and consist of deed 
restrictions on the original millsite property (specified in a Quit Claim Deed transferring the 
property from the State of Colorado to Gunnison County), a Gunnison County Resolution 
(Gunnison County 2004) establishing the New Domestic Well Constraint Area, and construction 
of a domestic water supply system. The Quit Claim Deed specifies restrictions on and approvals 
needed for excavation, ground water use, and construction of habitable structures. The New 
Domestic Well Constraint Area is delineated by the IC boundary (Figure 1), and the Gunnison 
County Resolution specifies that no new wells can be constructed within the constraint area. In 
2004, DOE entered into a cooperative agreement with Gunnison County, approved by the U.S. 
Nuclear Regulatory Commission (NRC) (DOE 2004a), in which DOE (along with CDPHE) 
agreed to fund an extension of the domestic water supply system to account for potential future 
growth within the IC boundary (Figure 1). 
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3.0 Monitoring Program 

 
Verification monitoring is currently being performed on an annual basis, and will be continued 
annually for the first 5 years after NRC concurrence with the Ground Water Compliance Action 
Plan (GCAP) (DOE 2005a), to ascertain that natural flushing is progressing as predicted by 
ground water flow and transport modeling (DOE 2001). A review of the monitoring program 
will be conducted after the first 5 years to determine if a change in the frequency of monitoring is 
warranted. Ongoing monitoring requirements will be evaluated in subsequent VMRs and 
modified as determined by DOE and NRC. 
 
The monitoring network sampled during May 2006 included 29 DOE monitor wells, 5 surface 
water locations, and 9 domestic wells (Figure 2 and Table 1). The COPCs, uranium and 
manganese, were analyzed in 2006, and results are presented in this report. 
 
 

4.0 Results of 2006 Monitoring 

 
Analytical data for uranium and manganese in ground water in DOE monitor wells, domestic 
wells, and surface water for 2006 are discussed below and provided in Appendices A through C, 
respectively. The distributions of uranium and manganese in ground water in the alluvial aquifer, 
based on the 2006 sampling event, are shown in Figure 3 and Figure 4, respectively. Time versus 
concentration plots for uranium and manganese in DOE monitor wells, domestic wells, and 
surface water, from 1997 (post-remedial action) through 2006, are also shown below.  
 
4.1 DOE Monitor Wells 
 
Though not separated lithologically, the alluvial aquifer (up to 130 ft thick) has been divided into 
three zones to facilitate discussion of vertical contaminant migration: (1) shallow zone from 
10 to 15 ft; (2) intermediate zone from 35 to 60 ft; and (3) deep zone from 90 to 100 ft (Table 1). 
Time versus concentration plots for uranium and manganese in DOE monitor wells have been 
grouped by monitor wells on-site, and in three downgradient sectors, to show the relationship 
between distance downgradient from the site and depth in the aquifer.



 

 

 

 

Figure 2. Monitoring Network for 2006 at the Gunnison Site 
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Table 1. Ground Water and Surface Water Monitoring at the Gunnison Site 
 

Monitor 
Well 

Aquifer 
Zone 

Screened 
Interval Location Rationale 

(Uranium) 
Ground Water 
0002 Shallow 10–15 Airport Upgradient 
0102 Intermediate 42–47 Airport Upgradient 
0005 Shallow 10-15 On-site Upgradient edge of plume 
0105 Intermediate 42–47 On-site Upgradient edge of plume 
0006 Shallow 10–15 On-site “Hot spot” 
0106 Intermediate 34–39 On-site Monitor vertical migration 
0012 Shallow 10–15 On-site “Hot spot” 
0112 Intermediate 40–45 On-site Monitor vertical migration 
0013 Shallow 11–16 Just off-site Monitor vertical migration 
0113 Intermediate 41–46 Just off-site Monitor plume migration 
0125 Shallow 18–23 Valco pasture Monitor plume migration 
0126 Intermediate 54–59 Valco pasture Monitor plume migration 
0127 Deep 94–99 Valco pasture Monitor plume migration 
0135 Shallow 18–23 Valco pasture Monitor plume migration 
0136 Intermediate 53–58 Valco pasture Monitor plume migration 
0064 Deep 87–97 Valco pasture Monitor plume migration 
0062 Intermediate 48–58 Valco pasture Monitor plume migration 
0063 Deep 88–98 Valco pasture Monitor plume migration  
0181 Shallow 18–23 Golf course Monitor plume migration 
0183 Deep 93–98 Golf course Monitor plume migration 
0065 Intermediate 50–60 Golf course Monitor plume migration 
0066 Intermediate 40–50 End of Tomichi Trail Monitor plume migration 
0186 Intermediate 53–58 End of Monte Vista Dr. Monitor plume migration 
0187 Deep 93-98 End of Monte Vista Dr. Monitor plume migration 
0188 Intermediate 53–58 West of Gunnison River Monitor plume migration 
0189 Deep 93–98 West of Gunnison River Monitor plume migration 
0160 Intermediate 51–56 West of Gunnison River Adjacent to IC boundary 
0161 Deep 93–98 West of Gunnison River Adjacent to IC boundary 
0067 Intermediate 40–50 South of Tomichi Creek Confirm results in domestic well 0082 
Surface Water 
0248 NA Tomichi Creek Downstream of Valco pond 
0777 NA Tomichi Creek Downstream – potential aquifer discharge 
0780 NA Valco, Inc., gravel pit Above MCL 
0792 NA Gunnison River Upstream 
0795 NA Gunnison River Downstream 
Domestic Wells Use  
0080 Intermediate Potable  South of Tomichi Creek Verify plume not beyond IC boundary 
0081 Intermediate Not in use South of Tomichi Creek Verify plume not beyond IC boundary 
0082 Intermediate Not in use South of Tomichi Creek Verify plume not beyond IC boundary 
0468 Shallow Not in use East of Gunnison River Elevated uranium concentrations 
0469 Shallow Potable  West of Gunnison River Buffer zone 
0665 Shallow Potable  West of Gunnison River Buffer zone 
0667 Shallow Potable West of Gunnison River Buffer zone 
0683 Shallow Potable West of Gunnison River Buffer zone 
0685 Shallow Potable West of Gunnison River Buffer zone 
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Figure 3. Distribution of Uranium at the Gunnison Site 
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 Figure 4. Distribution of Manganese at the Gunnison Site 
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Concentrations of uranium in ground water beneath the site are still at or above the MCL of 
0.044 g/L in three wells in the shallow zone and two wells in the intermediate zone (Figure 5). 
Although the uranium concentration in well 0006 increased in 2006, the uranium concentration 
in wells 0012 and 0113 has generally decreased since 1997, and the overall trend indicates that 
natural flushing in ground water in the alluvial aquifer is progressing. Results from the 2006 
sampling event indicate that uranium in ground water is migrating deeper in the alluvial 
sequence while progressing downgradient from the site, which is consistent with historical data 
and model predictions (Figure 6, Figure 7, and Figure 8). The MCL was not exceeded in any 
shallow- or intermediate-zone monitor well downgradient from the site. However, the MCL was 
exceeded in the deep zone (well 0183) 4,400 ft downgradient from the site (Figure 7).  
 
Concentrations of uranium in some wells will periodically increase in certain areas of the alluvial 
aquifer as the contaminant plume migrates downgradient and deeper into the aquifer. This 
condition is expected and is the normal progression of the natural flushing process, and is evident 
in the concentration versus time plots for DOE monitor wells, 0160, 0161, and 0183 (Figure 7 
and Figure 8). In wells furthest downgradient from the millsite and across the Gunnison River 
(0160 and 0161), uranium concentrations are slowly increasing to above the upper range of 
background (0.0085 mg/L) (DOE 1996) but still less than the MCL (Figure 8). The distribution 
of uranium throughout the alluvial aquifer in each of the three zones is summarized in Table 2. 
 

Table 2. Summary of 2006 Uranium Distribution at the Gunnison Site 
 

Area Zone Wells Uranium 
Concentrationa (mg/L) 

Shallow 0002 0.003 
Upgradient 

Intermediate 0102 0.003 

 

Shallow 0005, 0006, 0012, 0013 0.419 On-site and Just Off-
Site  Intermediate 0105, 0106, 0112, 0113  0.044 

 

Shallow 0125, 0135, 0181 0.008 

Intermediate 0062, 0065, 0066, 0126, 0136, 0186  0.020 
Downgradient 
(Before Gunnison 
River) 

Deep 0063, 0064, 0127, 0183, 0187 0.034 

 

Intermediate  0160, 0188 0.032 Downgradient  
(Beyond Gunnison 
River) Deep 0161, 0189 0.017 

aUranium concentrations from 2006 sampling event. If more than one well is listed, the concentration is the mean value. 
 
 

Concentrations of manganese in ground water beneath the Gunnison site are above the DWEL of 
1.6 mg/L in the three wells in the intermediate zone, with concentrations below the DWEL in the 
shallow zone (Figure 9). Manganese concentrations above the DWEL in on-site wells in the 
intermediate zone are generally decreasing over time. Downgradient from the site, the samples 
collected from well 0135 in the shallow zone and well 0187 in the deep zone had manganese 
concentrations that exceeded the DWEL (Figure 10 and Figure 11). Manganese does not appear 
to be widespread farther downgradient in the alluvial aquifer (Figure 12).



 

 
2006 Verification Monitoring Report—Gunnison, Colorado, Processing Site U.S. Department of Energy 
Doc. No. S0191800 September 2006 
Page 10  

 
Gunnison Processing Site

DOE Monitor Wells -- On-site
Uranium Concentration (MCL = 0.044 mg/L)

0.000

0.200

0.400

0.600

0.800

1.000

1.200

1.400

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Date

U
ra

n
iu

m
 (

m
g

/L
)

Loc 0005

Loc 0006

Loc 0012

Loc 0013

Loc 0105

Loc 0106

Loc 0112

Loc 0113

 

Figure 5. Uranium Concentrations in Ground Water – On-Site DOE Monitor Wells at the Gunnison Site 

 
Gunnison Processing Site

DOE Monitor Wells -- Downgradient -- Pasture 
Uranium Concentration (MCL = 0.044 mg/L)

0.000

0.010

0.020

0.030

0.040

0.050

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Date

U
ra

n
iu

m
 (

m
g

/L
)

Loc 0062

Loc 0063

Loc 0064

Loc 0125

Loc 0126

Loc 0127

Loc 0135

Loc 0136

 

Figure 6. Uranium Concentrations in Ground Water – Downgradient DOE Monitor Wells – Pasture, Near 
the Gunnison Site 
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Figure 7. Uranium Concentrations in Ground Water – Downgradient DOE Monitor Wells – Golf Course 
and Residential, Near the Gunnison Site 
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Figure 8. Uranium Concentrations in Ground Water – Downgradient DOE Monitor Wells – West of the 
Gunnison River, Near the Gunnison Site 
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Figure 9. Manganese Concentrations in Ground Water – On-Site DOE Monitor Wells at the Gunnison Site 
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Figure 10. Manganese Concentrations in Ground Water – Downgradient DOE Monitor Wells –Pasture, 
Near the Gunnison Site
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Figure 11. Manganese Concentrations in Ground Water – Downgradient DOE Monitor Wells – Golf 
Course and Residential, Near the Gunnison Site 
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Figure 12. Manganese Concentrations in Ground Water – Downgradient DOE Monitor Wells – West of 
the Gunnison River, Near the Gunnison Site 
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4.2 Domestic Wells 
 
Concentrations of uranium in ground water in the domestic buffer zone wells (northwest of the 
Gunnison River) downgradient from the site are well below the MCL of 0.044 mg/L and below 
the action level set by CDPHE of 0.020 mg/L (Figure 13). The concentration of uranium 
(0.029 mg/L) in the sample collected from domestic well 0468 (southeast of the Gunnison River 
and not in the buffer zone) is below the CDPHE agricultural action level of 0.200 mg/L. This 
well was historically used for lawn irrigation but is no longer in use because the homeowner 
obtains water out of the Gunnison River for irrigation. This residence is connected to the 
domestic water supply system. 
 
Concentrations of uranium in ground water in three domestic wells (0080, 0081, and 0082), 
installed in 2002 south of Tomichi Creek, are also well below the MCL of 0.044 mg/L and below 
the action level set by CDPHE of 0.020 mg/L (Figure 14). Because uranium concentrations in 
ground water in domestic well 0082 exceeded the upper range of background (0.0085 mg/L) 
(DOE 1996) in 2003 (to a level of 0.0155 mg/L), DOE installed monitor well 0067 adjacent to 
domestic well in order to obtain data from this portion of the aquifer from a well designed for 
collecting water quality samples. Results from DOE monitor well 0067 are shown in Figure 14 
for comparison with the domestic wells. Migration of significant concentration of uranium in 
ground water is not expected south or Tomichi Creek. However, the domestic wells are relatively 
close to the preexisting channel of Tomichi Creek which may have been subject to elevated 
uranium concentrations in the past. 
 
Concentrations of manganese in ground water in the domestic wells are well below the DWEL of 
1.6 mg/L (Figure 15 and Figure 16). 
 
4.3 Surface Water 
 
Concentrations of uranium in surface water in the Gunnison River during 2006 were very low 
(below 0.0006 mg/L) and indicative of runoff conditions from the melting of the mountain snow 
pack. The concentration of uranium in surface water in the Valco, Inc., pond (0780) remained at 
the historical low of 0.021 mg/L (Figure 17). However, variable concentrations of uranium in 
surface water in the pit are expected because it is recharged by contaminated ground water and 
concentrations vary depending on the area and depth of pumping, the rate of discharge, and 
seasonal interactions between ground water and surface water. The concentration of uranium in 
the sample collected from Tomichi Creek, approximately 1,500 ft downstream from the 
Valco, Inc., pond discharge point (0248), was elevated (0.019 mg/L) and essentially the same as 
the uranium concentration measured in the Valco, Inc., pond. The similar concentrations between 
locations 0780 and 0248 are expected because Tomichi Creek was rerouted to the original 
channel, and the main component of stream flow at location 0248 is attributed to discharge from 
the Valco, Inc., pond. The uranium concentration in the sample collected farther downstream on 
Tomichi Creek (0777) was lower (0.004 mg/L) as dilution occurs farther from the Valco, Inc., 
discharge point.  
 
Concentrations of manganese in surface water are well below the DWEL of 1.6 mg/L and 
comparable to background (Figure 18). 
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Figure 13. Uranium Concentrations in Ground Water – Domestic Wells Downgradient from the 
Gunnison Site 
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Figure 14. Uranium Concentrations in Ground Water – Domestic Wells South of Tomichi Creek 
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Figure 15. Manganese Concentrations in Ground Water – Domestic Wells Downgradient from 
the Gunnison Site 

 
Gunnison Processing Site

Domestic Wells -- South of Tomichi Creek
Manganese Concentration (DWEL = 1.6 mg/L)

0.0

0.1

0.2

0.3

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Date

M
an

g
an

es
e 

(m
g

/L
)

Loc 0067

Loc 0080

Loc 0081

Loc 0082

 

Figure 16. Manganese Concentrations in Ground Water – Domestic Wells South of Tomichi Creek 
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Figure 17. Uranium Concentrations in Surface Water Near the Gunnison Site 
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Figure 18. Manganese Concentrations in Surface Water Near the Gunnison Site 
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5.0 Natural Flushing Assessment 

Ground water flow and transport modeling has predicted that uranium concentrations in ground 
water will decrease to below the EPA ground water standard within 100 years. An assessment of 
the accuracy of ground water model predictions is preliminary because of the limited timeframe 
over which data have been collected. Uranium concentrations in the most contaminated portion 
of the aquifer, on and just downgradient from the millsite, are generally declining, with the 
exception of an increase in monitor well 0006 in the shallow zone. The variability of uranium 
concentrations in this well may reflect ground water in intermittent contact with residual soil 
contamination in the area as water levels fluctuate and flow through the well screen varies. The 
high uranium concentration, however, appears to be isolated and well specific and does not affect 
ground water in the intermediate zone in the adjacent monitor well (0106). The ground water 
flow and transport model accounted for the residual soil contamination by simulating a recharge 
zone with an area corresponding to the area that supplemental standards was applied and with a 
uranium value of 1.2709 mg/L as the recharge concentration (DOE 2001). 
 
Figure 19 compares uranium concentrations predicted by ground water flow and transport 
modeling in ground water just off the southwest corner of the site to actual concentrations 
determined by analysis of ground water samples from intermediate zone monitor well 0113. As 
shown in this figure, recent concentrations are lower than concentrations predicted by the ground 
water model, along with a downward trend, which indicates that natural flushing processes have 
been effective to date in this area of the alluvial aquifer.  
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Figure 19. Uranium Concentration – Predicted and Actual – in DOE Monitor Well 0113 at 
the Gunnison Site 
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Trend analysis of uranium concentrations in ground water using the Mann-Kendall test 
(Gilbert 1987) was performed to assess the temporal behavior of uranium concentrations. This 
test determines if an upward trend, downward trend, or no trend exists. As shown in Table 3, 
trends of uranium concentration in monitor wells are generally indicative of conditions in the 
aquifer relative to depth and the distance downgradient from the site and show that 
contamination is migrating through the aquifer and natural flushing is progressing as predicted. 
 

Table 3. Assessment of Uranium Concentration Trends at the Gunnison Site 

 

Location No. of Samples Trend Historical Maximum Result 2006 

0006 13 Down 1.220 1.200 

0012 8 None 1.160 0.390 

0013 12 Down 0.065 0.040 

0106 12 None 0.003 0.003 

0112 7 Up 0.050 0.050 

0113 12 Down 0.361 0.080 

0125 8 Down 0.018 0.009 

0126 12 None 0.029 0.012 

0127 12 Down 0.041 0.030 

0136 8 None 0.044 0.021 

0160 10 Up 0.024 0.024 

0161 10 Up 0.018 0.018 

0181 6 None 0.029 0.015 

0183 9 None 0.067 0.067 

0186 8 Down 0.042 0.023 

0188 12 None 0.042 0.039 

0189 12 None 0.016 0.016 

 
 

6.0 Conclusions 

 
Concentrations of uranium and manganese in ground water beneath the Gunnison site are still 
above their relevant MCL and DWEL, respectively, but are generally decreasing with time, 
indicating that natural flushing is progressing in the alluvial aquifer. Concentrations of uranium 
in ground water downgradient from the site and deeper in the alluvial aquifer in some areas are 
still elevated and rising, as expected, as the plume migrates downgradient.  
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Uranium concentrations in the nine domestic wells sampled near the processing site were all 
below the MCL and the CDPHE action level. Manganese concentrations in these wells were all 
below the DWEL. 
 
Surface water uranium concentrations are compared to an estimated background value of 
0.0015 mg/L from location 0792, which is located on the Gunnison River upstream from the site. 
The uranium concentration at the Gunnison River downstream location 0795 was less than the 
background value, indicating minimal impact to the Gunnison River from site activities. 
Uranium concentration at the Valco, Inc., gravel pit pond (0780) is elevated when compared to 
the background, which is expected because the gravel pit is recharged by contaminated ground 
water from the site. Uranium concentrations at Tomichi Creek locations (0248 and 0777) are 
elevated when compared to the background, which is expected because Tomichi Creek receives 
discharge from the Valco, Inc., pond. 
 
Verification monitoring of COPCs in ground water in the alluvial aquifer and surface water in 
the vicinity of the Gunnison site will continue on an annual basis to assess the progress of natural 
flushing. The next update to this report will be compiled after ground water and surface water 
monitoring in April 2007.  
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Appendix A 
 

Ground Water Quality Data by Parameter for DOE Monitor Wells 
 











 

 

Appendix B 
 

Ground Water Quality Data by Parameter for Domestic Wells 
 
 







 

 

Appendix C 
 

Surface Water Quality Data by Parameter 




	Verification Monitoring Report for the Gunnison, Colorado, Processing Site
	Contents
	Acronyms and Abbreviations
	1.0 Introduction
	2.0 Site Conditions
	2.1 Hydrogeology
	2.2 Water Quality
	2.3 Surface Remediation Activities
	2.4 Institutional Controls

	3.0 Monitoring Program
	4.0 Results of 2006 Monitoring
	4.1 DOE Monitor Wells
	4.2 Domestic Wells
	4.3 Surface Water

	5.0 Natural Flushing Assessment
	6.0 Conclusions
	7.0 References

	Figures
	Figure 1. Aerial Photograph of the Gunnison, Colorado, Area – October 1999
	Figure 2. Monitoring Network for 2006 at the Gunnison Site
	Figure 3. Distribution of Uranium at the Gunnison Site
	Figure 4. Distribution of Manganese at the Gunnison Site
	Figure 5. Uranium Concentrations in Ground Water – On-Site DOE Monitor Wells at the Gunnison Site
	Figure 6. Uranium Concentrations in Ground Water – Downgradient DOE Monitor Wells – Pasture, Near the Gunnison Site
	Figure 7. Uranium Concentrations in Ground Water – Downgradient DOE Monitor Wells – Golf Course and Residential, Near the Gunnison Site
	Figure 8. Uranium Concentrations in Ground Water – Downgradient DOE Monitor Wells – West of the Gunnison River, Near the Gunnison Site
	Figure 9. Manganese Concentrations in Ground Water – On-Site DOE Monitor Wells at the Gunnison Site
	Figure 10. Manganese Concentrations in Ground Water – Downgradient DOE Monitor Wells –Pasture, Near the Gunnison Site
	Figure 11. Manganese Concentrations in Ground Water – Downgradient DOE Monitor Wells – Golf Course and Residential, Near the Gunnison Site
	Figure 12. Manganese Concentrations in Ground Water – Downgradient DOE Monitor Wells – West of the Gunnison River, Near the Gunnison Site
	Figure 13. Uranium Concentrations in Ground Water – Domestic Wells Downgradient from the Gunnison Site
	Figure 14. Uranium Concentrations in Ground Water – Domestic Wells South of Tomichi Creek
	Figure 15. Manganese Concentrations in Ground Water – Domestic Wells Downgradient from the Gunnison Site
	Figure 16. Manganese Concentrations in Ground Water – Domestic Wells South of Tomichi Creek
	Figure 17. Uranium Concentrations in Surface Water Near the Gunnison Site
	Figure 18. Manganese Concentrations in Surface Water Near the Gunnison Site
	Figure 19. Uranium Concentration – Predicted and Actual – in DOE Monitor Well 0113 at the Gunnison Site

	Tables
	Table 1. Ground Water and Surface Water Monitoring at the Gunnison Site
	Table 2. Summary of 2006 Uranium Distribution at the Gunnison Site
	Table 3. Assessment of Uranium Concentration Trends at the Gunnison Site

	Appendices
	Appendix A. Ground Water Quality Data by Parameter for DOE Monitor Wells
	Appendix B. Ground Water Quality Data by Parameter for Domestic Wells
	Appendix C. Surface Water Quality Data by Parameter



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




