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 Abbreviation: ZVI = zero-valent iron 
 

Figure 6. OU III Water Quality Monitoring Locations 
 

South Slurry Wall 

PW-28 • PV\/99-16 

• 
PW-22 

• 

• • 

North Slurry Wall 

Ex Situ Treatment System 

/~Treabnen t System Out 

Infil tration Trench 

Pe rmeable Reactive 
Barrier (PRB ) 

* 

0 

100% Pea Gravel 

50 

Scale in Fee t 

Surface V\ater Chemistry Location 

Surface V\ater Chemistry and Flow Location 

Bedrock Well With 5-Year Sampling Frequency 
- Sampled October 2021 

Water Level Only - October 2022 and Apri l 2023 

• Alluvial Aquife r Monitoring Well 

0 

Dakota Sandstone Monitoring Well 

Burro Canyon Sandstone Aqui fer Monitoring Well 

PRB Reactive Media Monitoring Well 

Note: Area of Attainment Monitoring Wells and Extraction Wells 
are not shown on this figure . 

Analyte Sampling - October 2022 and April 2023 

• Alluvia l Aqu ifer Monitoring Well 

0 PRB Reactive Media Monitor ing Well 

Analyte Sampling - October 2022 

0 Alluvial Aqu ifer Monitor ing Well 

Burro Canyon Sandstone Aquifer Monitoring Well 

0 PRB Reactive Media Mon itoring Well 

/ Approx imate Extent of All uvial Aquifer 

Road 

••••• Former Mill Site 

Stream 

U Pond 

Topograph ic Contour (10' Interva l) 

,,,,,.-- Topograph ic Contour (50' Interva l) 

Work Performed by 

RSI EnTech, LLC 
Under DOE Contract 89303020DLM000001 

MMTS OU Ill Surface Water 
and Groundwater Monitoring Locations 

October 2022 and April 2023 
DATE PREPARED RLE NAME 

August 21, 2023 045407 





















































































  

 
U.S. Department of Energy MMTS OU III Annual GW Report May 2022–April 2023 
 Doc. No. 44011 

Page 57 

1400 lb) solid-phase uranium remaining in the AOA that continues to feed the plume. In 
addition, the margins of the mill site vadose zone and a supplemental standards area south of the 
AOA continue to provide uranium to groundwater at the margins of the aquifer seasonally 
following snowmelt events. From 2014 to 2019, AOA uranium plume volume, mass, and 
average concentration decreased; however, from 2019 to 2023, the AOA plume volume, mass, 
and average concentration have remained variable due to seasonal fluctuations (Figure 25, 
Figure 26, and Figure 27). 
 
With respect to the bedrock aquifer: 
 
May 2022 through April 2023 Burro Canyon Formation water quality results are all below the 
OU III groundwater remediation goals. For bedrock wells on a 5-year sampling frequency, 
there were exceedances of arsenic (358 µg/L in October 2021) and manganese (891 µg/L in 
October 2021) in monitoring well 31NE93-205 (Appendix B). The 2021 measured arsenic and 
manganese concentrations are consistent with historical concentrations dating back to 1995.  
 
With respect to OU III surface water:  
 
Surface water uranium concentrations in the upper reaches of Montezuma Creek, above the 
Sorenson sampling location (Figure 6), where contaminated groundwater discharge to the creek 
is minimal relative to the downstream reaches, are declining and remain below the State of Utah 
surface water uranium standard of 44 µg/L (Figure 30). From the Sorenson sampling location 
and farther downstream, uranium surface water concentrations were 104–230 µg/L in 
October 2022 and 11.2–23.2 µg/L in April 2023. The April 2023 uranium results are lower than 
the October 2022 results because of significant snowmelt runoff diluting the creek concentrations 
in April. Contaminated groundwater discharging to this portion of Montezuma Creek is primarily 
responsible for the uranium measured at these surface water sampling locations. Montezuma 
Creek water quality will improve as OU III groundwater quality improves. Nonroutine surface 
water samples collected in October 2022 indicate that uranium concentrations decrease below the 
remediation goal in Montezuma Creek along the canyon reach between locations SW94-01 and 
SW22-01 (Figure 29). 
 
Six of the seven seep locations (Figure 6) have declining or stable uranium concentration trends 
(Figure 31). An increasing uranium concentration trend was identified at Seep 6. The source of 
the Seep 6 uranium is believed to be tailings-contaminated soil used in a municipal water utility 
corridor that contains sanitary sewer and secondary water lines (DOE 2009b). One seep location 
(Seep 5) was dry during sampling events conducted this performance period. 
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Arsenic 
 

Groundwater Remediation Goal: 10 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

OU III Monitoring Wells Having Arsenic Concentrations 
Above the Remediation Goal This Performance Period 

 

Well Sample 
Date 

Arsenic 
Concentration 

(µg/L) 
88-85 10/13/2022 16.5 

88-85 4/19/2023 15.3 

92-07 10/12/2022 13.5 

92-07 4/19/2023 11.6 

92-07 4/19/2023 12.7 

92-11 10/12/2022 16.7 

92-11 10/12/2022 16.9 

92-11 4/19/2023 16.8 

92-11 4/19/2023 17.8 

MW-06 8/3/2022 15.8 

MW-06 4/18/2023 14.3 

MW-07 8/3/2022 12.4 

MW-07 4/18/2023 10.7 

MW-09 4/18/2023 12.4 

MW-10 8/3/2022 12.4 

MW-10 4/18/2023 12.4 

MW-12 8/3/2022 13.1 

MW-12 4/18/2023 13.3 

MW-12 4/18/2023 12.9 

MW-13 8/3/2022 15.1 

MW-13 4/18/2023 13.7 

MW-13 4/18/2023 13.9 

MW-14 8/2/2022 14.7 

MW-14 4/18/2023 14 

MW-15 8/2/2022 19.1 
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MW-15 4/18/2023 17.6 

MW-16 8/2/2022 18 

MW-16 4/18/2023 16.4 

MW-18 8/2/2022 17.2 

MW-18 4/17/2023 15.5 

MW-19 8/2/2022 16.5 

MW-19 4/17/2023 15.2 

MW-20 4/17/2023 16.3 

MW-23 8/2/2022 17.4 

MW-23 8/2/2022 18.4 

MW-23 4/18/2023 13 

PW-10 4/19/2023 11.9 

PW-17 10/12/2022 15.4 

PW-17 4/19/2023 11.7 

R1-M3 10/12/2022 17.5 

R1-M3 4/19/2023 16.9 

R1-M4 10/12/2022 15.6 

R1-M4 4/19/2023 16.5 

T00-04 10/13/2022 10.1 

T01-01 10/13/2022 11.3 

T01-01 4/19/2023 10.6 

T01-02 10/13/2022 20.1 

T01-02 4/18/2023 21.8 

T01-04 10/13/2022 19.7 

T01-04 4/18/2023 25.9 

T01-05 10/13/2022 19.6 

T01-05 4/18/2023 26.3 

T01-07 4/18/2023 17.9 

T01-12 4/19/2023 14.8 

T01-19 10/13/2022 10.7 

T01-19 4/18/2023 14.8 

T01-25 10/14/2022 10.2 

T01-35 10/13/2022 14.3 

T01-35 4/18/2023 25.4 
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Manganese 
 

Groundwater Remediation Goal: 880 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

OU III Monitoring Wells Having Manganese Concentrations 
Above the Remediation Goal This Performance Period 

 

Well Sample Date 
Manganese 

Concentration 
(µg/L) 

T01-13 10/14/2022 1710 
T01-18 10/13/2022 1950 
T01-19 10/13/2022 2910 
T01-19 4/18/2023 2360 
T01-20 10/14/2022 2520 
T01-25 10/14/2022 1940 
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Nitrate as Nitrogen (N) 
 

Groundwater Remediation Goal: 10,000 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

OU III Monitoring Wells Having Nitrate Concentrations 
Above the Remediation Goal This Performance Period 

 

Well Sample Date 
Nitrate as N 

Concentration 
(µg/L) 

0200 4/19/2023 37,900 
MW-18 4/17/2023 13,700 
MW-19 4/17/2023 11,800 
PW-28 4/19/2023 28,000 
PW-28 4/19/2023 27,200 
R1-M4 4/19/2023 11,800 
T01-07 4/18/2023 27,500 
T01-12 4/19/2023 17,300 
T01-35 4/18/2023 15,000 
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Selenium 
 

Groundwater Remediation Goal: 50 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

OU III Monitoring Wells Having Selenium Concentrations 
Above the Remediation Goal This Performance Period 

 

Well Sample 
Date 

Selenium 
Concentration 

(µg/L) 
0200 10/12/2022 106 

0200 4/19/2023 53.4 

88-85 4/19/2023 71.8 

92-07 4/19/2023 83.4 

92-07 4/19/2023 87.3 

MW-01 4/18/2023 60.2 

MW-04 4/18/2023 75 

MW-06 8/3/2022 56.5 

MW-06 4/18/2023 61.7 

MW-07 8/3/2022 57.2 

MW-07 4/18/2023 103 

MW-09 4/18/2023 94.8 

MW-10 8/3/2022 111 

MW-10 4/18/2023 70.9 

MW-11 8/3/2022 54.1 

MW-12 4/18/2023 72.2 

MW-12 4/18/2023 71.2 

MW-13 8/3/2022 50.5 

MW-13 4/18/2023 103 

MW-13 4/18/2023 94.5 

MW-14 4/18/2023 91.5 

MW-15 4/18/2023 69.4 

MW-16 4/18/2023 80.3 

MW-18 4/17/2023 67.7 

MW-19 4/17/2023 71 
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MW-20 4/17/2023 54.9 

MW-22 4/18/2023 68.5 

PW-10 4/19/2023 70.5 

PW-17 4/19/2023 71.5 

PW-28 4/19/2023 55.9 

PW-28 4/19/2023 56.1 

R1-M3 4/19/2023 70.7 

R1-M4 4/19/2023 69.1 

R10-M1 4/19/2023 70.8 

T01-02 4/18/2023 53.8 

T01-04 4/18/2023 77.9 

T01-05 4/18/2023 80.5 

T01-07 4/18/2023 53.4 

T01-12 4/19/2023 56.2 

T01-35 4/18/2023 59.5 
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Vanadium 
 

Groundwater Remediation Goal: 330 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

OU III Monitoring Wells Having Vanadium Concentrations 
Above the Remediation Goal This Performance Period 

 

Well Sample 
Date 

Vanadium 
Concentration 

(µg/L) 
88-85 10/13/2022 391 
92-07 10/12/2022 378 
92-11 10/12/2022 375 
92-11 10/12/2022 366 
R1-M3 10/12/2022 428 
T01-02 10/13/2022 348 
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Appendix B 
 

Bedrock Concentration Trends 
May 2022–April 2023 

 
Arsenic, Manganese, Molybdenum, Nitrate, 

Selenium, Uranium, Vanadium 
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Arsenic 
 

Groundwater Remediation Goal: 10 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

None of the OU III Bedrock Monitoring Wells Have Arsenic Concentrations 
Above the Remediation Goal for This Performance Period 

 
Note: Bedrock wells 31NE93-205, 95-06, and 95-07 with a 5-year sampling 

frequency were not sampled during the May 2022 through April 2023 
performance period. 
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Manganese 
 

Groundwater Remediation Goal: 880 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

None of the OU III Bedrock Monitoring Wells Have Arsenic Concentrations 
Above the Remediation Goal for This Performance Period 

 
Note: Bedrock wells 31NE93-205, 95-06, and 95-07 with a 5-year sampling 

frequency were not sampled during the May 2022 through April 2023 
performance period. 
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Molybdenum 
 

Groundwater Remediation Goal: 100 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

None of the OU III Bedrock Monitoring Wells Have Molybdenum Concentrations 
Above the Remediation Goal for This Performance Period 

 
Note: Bedrock wells 31NE93-205, 95-06, and 95-07 with a 5-year sampling 

frequency were not sampled during the May 2022 through April 2023 
performance period. 
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Nitrate as Nitrogen (N) 
 

Groundwater Remediation Goal: 10,000 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

None of the OU III Bedrock Monitoring Wells Have Nitrate Concentrations 
Above the Remediation Goal for This Performance Period 

 
Note: Bedrock wells 31NE93-205, 95-06, and 95-07 with a 5-year sampling 

frequency were not sampled during the May 2022 through April 2023 
performance period. 
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Selenium 
 

Groundwater Remediation Goal: 50 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

None of the OU III Bedrock Monitoring Wells Have Selenium Concentrations 
Above the Remediation Goal for This Performance Period 

 
Note: Bedrock wells 31NE93-205, 95-06, and 95-07 with a 5-year sampling 

frequency were not sampled during the May 2022 through April 2023 
performance period. 
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Uranium 
 

Groundwater Remediation Goal: 30 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

None of the OU III Bedrock Monitoring Wells Have Uranium Concentrations 
Above the Remediation Goal for This Performance Period 

 
Note: Bedrock wells 31NE93-205, 95-06, and 95-07 with a 5-year sampling 

frequency were not sampled during the May 2022 through April 2023 
performance period. 
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Vanadium 
 

Groundwater Remediation Goal: 330 µg/L 
 

Sample Locations Are Shown in Figure 6 
 
 

None of the OU III Bedrock Monitoring Wells Have Vanadium Concentrations 
Above the Remediation Goal for This Performance Period 

 
Note: Bedrock wells 31NE93-205, 95-06, and 95-07 with a 5-year sampling 

frequency were not sampled during the May 2022 through April 2023 
performance period. 
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Appendix C 
 

Surface Water and Seep Concentration Trends 
May 2022–April 2023 

 
Arsenic, Nitrate, Selenium 
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Arsenic 
 

Surface Water Remediation Goal: 10 µg/L 
 

Sample Locations Are Shown in Figure 6 
 

Seep 5 Was Not Sampled for Arsenic This Performance Period 
 
 

OU III Surface Water and Seep Locations Having Arsenic 
Concentrations Above the Remediation Goal This Performance Period 

 

Location Sample 
Date 

Arsenic 
Concentration 

(µg/L) 
Seep 3 4/19/2023 11.5 
Seep 6 4/18/2023 12.2 
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Nitrate as Nitrogen (N) 
 

Surface Water Remediation Goal: 4,000 µg/L 
 

Sample Locations Are Shown in Figure 6 
 

Seep 5 Was Not Sampled for Nitrate This Performance Period 
 
 

OU III Surface Water and Seep Locations Having Nitrate 
Concentrations Above the Remediation Goal This Performance Period 

 

Location Sample 
Date 

Nitrate as N 
Concentration 

(µg/L) 
Seep 3 10/14/2022 26,600 
Seep 3 4/19/2023 29,900 
Seep 6 4/18/2023 36,900 
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Selenium 
 

Groundwater Remediation Goal: 5 µg/L 
 

Sample Locations Are Shown in Figure 6 
 

Seep 5 Was Not Sampled for Selenium This Performance Period 
 
 

OU III Surface Water and Seep Locations Having Selenium 
Concentrations Above the Remediation Goal This Performance Period 

 

Location Sample 
Date 

Selenium 
Concentration 

(µg/L) 
Seep 3 10/14/2022 41.7 
Seep 3 4/19/2023 50.9 
Seep 6 4/18/2023 21.9 
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Appendix D 
 

Nonroutine Surface Water Sample Results, October 2022 
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Location Analyte Sample 
Date Result Detection 

Limit Qualifiers Units 

SW22-01 Alkalinity, Total (As CaCO3) 10/11/2022 202     mg/L 
SW22-01 Arsenic 10/11/2022 3.41 2 B µg/L 
SW22-01 Calcium 10/11/2022 89.9 0.05   mg/L 
SW22-01 Chloride 10/11/2022 33.3 6.7   mg/L 
SW22-01 Dissolved Oxygen 10/11/2022 7.79     mg/L 
SW22-01 Fluoride 10/11/2022 0.229 0.033   mg/L 
SW22-01 Iron 10/11/2022 0.03 0.03 U mg/L 
SW22-01 Magnesium 10/11/2022 18.6 0.11   mg/L 
SW22-01 Manganese 10/11/2022 179 2   µg/L 
SW22-01 Molybdenum 10/11/2022 4.86 0.2   µg/L 
SW22-01 Nitrate + Nitrite as Nitrogen 10/11/2022 17 17 U µg/L 
SW22-01 Oxidation Reduction Potential 10/11/2022 103.1     mV 
SW22-01 pH 10/11/2022 7.55     s.u. 
SW22-01 Potassium 10/11/2022 7.9 0.05   mg/L 
SW22-01 Selenium 10/11/2022 1.5 1.5 U µg/L 
SW22-01 Sodium 10/11/2022 53.6 0.1 B mg/L 
SW22-01 Specific Conductance 10/11/2022 797     µmhos/cm 
SW22-01 Sulfate 10/11/2022 186 13.3   mg/L 
SW22-01 Temperature 10/11/2022 14.806     C 
SW22-01 Turbidity 10/11/2022 79     NTU 
SW22-01 Uranium 10/11/2022 9.5 0.067   µg/L 
SW22-01 Vanadium 10/11/2022 1 1 U µg/L 
SW22-02 Alkalinity, Total (As CaCO3) 10/11/2022 74.242     mg/L 
SW22-02 Arsenic 10/11/2022 2.97 2 B µg/L 
SW22-02 Calcium 10/11/2022 25.2 0.05   mg/L 
SW22-02 Chloride 10/11/2022 1.57 0.134   mg/L 
SW22-02 Dissolved Oxygen 10/11/2022 6.51     mg/L 
SW22-02 Fluoride 10/11/2022 0.0779 0.033 J mg/L 
SW22-02 Iron 10/11/2022 0.0391 0.03 B mg/L 
SW22-02 Magnesium 10/11/2022 3.88 0.11 B mg/L 
SW22-02 Manganese 10/11/2022 25.5 2   µg/L 
SW22-02 Molybdenum 10/11/2022 1.22 0.2 B µg/L 
SW22-02 Nitrate + Nitrite as Nitrogen 10/11/2022 275 17   µg/L 
SW22-02 Oxidation Reduction Potential 10/11/2022 79.8     mV 
SW22-02 pH 10/11/2022 7.59     s.u. 
SW22-02 Potassium 10/11/2022 5.13 0.05   mg/L 
SW22-02 Selenium 10/11/2022 1.5 1.5 U µg/L 
SW22-02 Sodium 10/11/2022 7.95 0.1 B mg/L 
SW22-02 Specific Conductance 10/11/2022 202.9     µmhos/cm 
SW22-02 Sulfate 10/11/2022 11.1 0.266   mg/L 
SW22-02 Temperature 10/11/2022 16.971     C 
SW22-02 Turbidity 10/11/2022 1000     NTU 
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Location Analyte Sample 
Date Result Detection 

Limit Qualifiers Units 

SW22-02 Uranium 10/11/2022 0.246 0.067   µg/L 
SW22-02 Vanadium 10/11/2022 2.35 1 B µg/L 
SW22-04 Alkalinity, Total (As CaCO3) 10/11/2022 72     mg/L 
SW22-04 Arsenic 10/11/2022 4.45 2 B µg/L 
SW22-04 Calcium 10/11/2022 23.6 0.05   mg/L 
SW22-04 Chloride 10/11/2022 1.03 0.067   mg/L 
SW22-04 Dissolved Oxygen 10/11/2022 7.18     mg/L 
SW22-04 Fluoride 10/11/2022 0.194 0.033   mg/L 
SW22-04 Iron 10/11/2022 0.03 0.03 U mg/L 
SW22-04 Magnesium 10/11/2022 3.1 0.11 B mg/L 
SW22-04 Manganese 10/11/2022 8.9 2 B µg/L 
SW22-04 Molybdenum 10/11/2022 0.949 0.2 B µg/L 
SW22-04 Nitrate + Nitrite as Nitrogen 10/11/2022 117 17   µg/L 
SW22-04 Oxidation Reduction Potential 10/11/2022 79.7     mV 
SW22-04 pH 10/11/2022 7.6     s.u. 
SW22-04 Potassium 10/11/2022 3.26 0.05 B mg/L 
SW22-04 Selenium 10/11/2022 1.5 1.5 U µg/L 
SW22-04 Sodium 10/11/2022 2.34 0.1 B mg/L 
SW22-04 Specific Conductance 10/11/2022 164.1     µmhos/cm 
SW22-04 Sulfate 10/11/2022 3.12 0.133   mg/L 
SW22-04 Temperature 10/11/2022 19.635     C 
SW22-04 Turbidity 10/11/2022 232     NTU 
SW22-04 Uranium 10/11/2022 0.269 0.067   µg/L 
SW22-04 Vanadium 10/11/2022 6.29 1 B µg/L 

Notes: 
Qualifiers: B = result is between the instrument detection limit and the contract reporting detection limit; J = estimated 
value; U = not detected 
 
Abbreviations: 
C = Celsius 
µmhos/cm = micromhos per centimeter 
mV = millivolts 
NTU = nephelometric turbidity units 
s.u. = standard unit 
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