








































































































Figure 19. Flooding of the Little Wind River in June 2017 (photo courtesy of NANRO)
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Figure 20. Historical Maximum Discharges of the Little Wind River
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4.2.2  Surface Water Quality

Samples were collected at four locations on the Little Wind River (Figure 2), which flows
generally to the northeast. Contaminated groundwater discharges to the Little Wind River, but
there is no evidence that it adversely impacts surface water quality in the river. Molybdenum and
uranium concentrations measured in samples collected from river locations adjacent to and
downstream of the groundwater plume (locations 0811, 0812, and 0796) are comparable to
concentrations from river samples collected upstream of the groundwater plume (location 0794),
as shown in Figure 21 and Figure 22, respectively. Appendix E provides surface water quality
data, by parameter, for all surface water locations sampled during 2017.

Two ponds (locations 0810 and 0823) formed from groundwater discharge into former gravel
pits were sampled as part of the long-term monitoring network. These ponds are primarily used
for fishing and swimming and are cross-gradient (0810) and upgradient (0823) from contaminant
plumes. Samples collected from the ponds had concentrations of molybdenum and uranium that
were below their respective groundwater MCLs and comparable to background groundwater
concentrations, which indicates no discernible impacts from the site. Figure 23 and Figure 24
show concentrations of molybdenum and uranium, respectively, over time in these ponds.

Concentrations of molybdenum and uranium in the oxbow lake (location 0747) have varied over
time (see Figure 23 for molybdenum and Figure 24 for uranium). This variability is partially
attributed to the time samples are taken. If inflow from the Little Wind River to the oxbow lake
occurred just prior to or during the sampling event, then contaminant concentrations are diluted.
Hydraulic and water quality data indicate that the oxbow lake is fed by the discharge of
contaminated groundwater; therefore, elevated concentrations are expected. Variability in
uranium concentrations in the oxbow lake is also attributed to fluctuations in groundwater
chemistry. In 2017, the concentration of uranium (0.36 mg/L) in the sample collected from the
oxbow lake reflects uranium concentrations in the surficial groundwater, which remain above the
groundwater MCL. Molybdenum concentrations in the oxbow lake have been historically below
the groundwater MCL for molybdenum and were again in 2017.

In 2017, the Little Wind River was not flowing into the oxbow lake during the August sampling
event when low-flow conditions were observed. Field observations since 2002 indicate the
oxbow lake is gradually filling with sediment and vegetation over time, as expected. Numerous
abandoned meanders (oxbows) of the Wind and Little Wind Rivers are evident from aerial
photographs (Figure 2). Eventually, the oxbow lake will fill in as other abandoned channels have
and will not be an expression of surface water at the Riverton site. Figure 25 and Figure 26 show
photographs of the oxbow lake in May of 2002 and August of 2016, respectively, which
illustrates the progress of the vegetation and sedimentation filling in the ponded water.
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Figure 21. Molybdenum Concentrations in Little Wind River Locations
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Figure 22. Uranium Concentrations in Little Wind River Locations
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Figure 23. Molybdenum Concentrations in Ponds and Ditches
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Figure 24. Uranium Concentrations in Ponds and Ditches




Figure 25. Oxbow Lake in May 2002

Figure 26. Oxbow Lake in August 2016

U.S. Department of Energy 2017 Verification Monitoring Report—Riverton, Wyoming, Processing Site
July 2018 Doc. No. S17242
Page 35



The sample collected at the ditch that carries discharge water from the Chemtrade sulfuric

acid refinery (location 0749) had elevated concentrations of sulfate that have been in the
1500-3000 mg/L range from 2004 to March of 2013. In June of 2013, however, concentrations
were significantly reduced (550 mg/L at location 0749) because of a change in plant processes
that reduced sulfate in the water discharge and in the air emissions. Discharge from the ditch is
regulated through a National Pollutant Discharge Elimination System permit issued to
Chemtrade and administered by EPA. Since 2013, sulfate concentrations in the ditch have been
generally lower but variable (Figure 27) with an increase in concentration to 1800 mg/L
measured in August of 2017. The unlined ditch is a continual source of sulfate to the

surficial aquifer.
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Figure 27. Sulfate Concentrations at Location 0749

Concentrations of molybdenum and uranium in the Chemtrade ditch (0749) are below the
groundwater MCLs, but concentrations indicate a small contribution from plant processes. The
concentration of molybdenum in the sample collected from the ditch (0.015 mg/L) was elevated
compared to the molybdenum concentration in process water used by the sulfuric acid plant that
is supplied by well 0460 (0.0026 mg/L), which indicates a minor molybdenum input from plant
processes. The concentration of uranium in the sample collected from the ditch was very low
(0.0027 mg/L) but slightly elevated compared to concentrations of the process water used at the
plant (0.00005 mg/L), which indicates a minor uranium input from plant processes.
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Downstream of the Chemtrade ditch, a sample was collected from the west side irrigation ditch
(0822). The molybdenum concentrations were slightly lower and uranium concentration slightly
higher in the west side irrigation ditch sample compared to the Chemtrade ditch sample (0749),
which reflects a mixing with background water upstream of the site along the flow path from
0749 to 0822. The low molybdenum and uranium concentrations (Figure 23 and Figure 24)
indicate minimal site impacts to the water quality in the ditch.

5.0 Compliance Strategy Assessment

After surface remediation was completed, groundwater numerical modeling in 1998 predicted
that the alluvial aquifer will naturally flush contaminants to levels below applicable standards
within the 100-year regulatory time frame. This modeling formed the basis for the natural
flushing strategy that was approved in the Final Ground Water Compliance Action Plan for the
Riverton, Wyoming, Title | UMTRA Project Site (DOE 1998a) in 1998. Prior to 2010, the
progress of natural flushing was assessed using three tools: comparison to hydrogeologic
modeling predictions, trend analysis, and curve matching and interpolation techniques applied to
temporal plots of contaminant concentrations at individual locations. These techniques were
based on a CSM of gradually declining contaminant concentrations after surface remediation of
source material on the former mill site. Prior to 2010, these techniques indicated that natural
flushing of the surficial aquifer was progressing toward applicable standards.

However, based on observations made in 2010 in context with historical data, the CSM and
groundwater computer modeling were too simplistic to account for the spikes in contaminant
concentrations in the surficial aquifer groundwater. Spikes in contaminant concentrations are
attributed to flooding of the Little Wind River in June 2010, which mobilized contaminants into
the saturated zone of the surficial aquifer. Cross-correlation of flood events in the Little Wind
River with monitoring data reveal that uranium concentrations spiked in monitoring well 0707 in
1991, 1995, 2010, 2016, and 2017, which followed floods of the Little Wind River (Figure 28).
Figure 29 shows the average uranium concentration in surficial aquifer wells with a long history
that have always been above the MCL (0707, 0716, 0718, and 0722/0722R). As shown in

Figure 28, the average uranium concentration in these wells increased significantly after the 2010
flood event and increased again after the 2016 and 2017 flood events, but not as much as it had
in 2010.

Although the 2010 flood of the Little Wind River caused significant spikes in contaminant
concentrations in the surficial aquifer, uranium concentrations declined to pre-flood
concentrations by 2013 (Figure 29). These data indicate that the effects of the 2010 flood are
relatively short-lived in context of the 100-year regulatory time frame; however, long-term
trends are still unclear. In 2016, significant concentration increases were seen again for
molybdenum, uranium, and sulfate, and concentrations generally remained high after the 2017
floods compared to pre-flood levels (Table 4).
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Table 4. Comparison of Pre-Flood (2015) and Post-Flood (2016 and 2017) Results

Molybdenum Uranium Sulfate
Well Pre-Flood Post-Flood | Post-Flood Pre-Flood Post-Flood Post-Flood Pre-Flood Post-Flood Post-Flood
2015 2016 2017 2015 2016 2017 2015 2016 2017
0707 0.96 1.5 1.5 0.78 1.6 1.5 2700 5800 5600
0788 0.02 0.022 0.022 0.038 0.059 0.074 1400 2800 3200
0789 0.57 0.67 0.57 1.6 3.1 1.6 4700 11,000 9100
0826 0.018 0.041 0.084 0.037 0.072 0.065 1300 3400 2900
0855-4 0.25 0.25 0.27 0.86 1.1 1.2 5100 6600 6700
0856-4 0.3 0.83 0.51 1.1 5.6 2.7 4000 14,000 11,000
Note:

Units are in mg/L.




Overall, natural flushing (contaminant movement and removal via groundwater flow) in the
surficial aquifer is occurring; however, the rate of flushing does not currently appear to be
enough to restore the aquifer within the 100-year regulatory time requirement. Several lines of
evidence indicate that the natural flushing compliance strategy may not meet the 2089 target
date. These include:

e  Current plume configurations and magnitude.

— A uranium concentration of 1.4 mg/L was measured on the former mill site in 2017,
which indicates that contaminant plume movement is retarded by aquifer properties,
influenced by additional sources, or both.

— Uranium concentrations in the center of the plume adjacent to the Little Wind River
were as high as 2.7 mg/L in 2017, which is very high compared to the uranium standard
of 0.044 mg/L.

e  Groundwater concentrations of molybdenum and uranium are outside the predicted error
range generated from the initial groundwater modeling (Figure 30 and Figure 31).

e Recently completed groundwater modeling indicates aquifer restoration will take longer
than 100 years from the present (DOE 2013).

e At other Uranium Mill Tailings Radiation Control Act sites with similar geology and
contaminants, concentrations of groundwater COCs are not attenuating as quickly as
predicted by groundwater modeling (Shafer et al. 2014).

o  Graphs of time versus concentration for average concentrations and for individual wells at
the Riverton site show that COCs are either declining more slowly than in the past or have
leveled out.

o  Future flooding of the Little Wind River and extreme precipitation events will likely cause
an increase in contaminant concentrations in groundwater, even if the increase is relatively
short-lived, which will prolong the time required for natural flushing.

e Secondary contaminant accumulations in the saturated zone, unsaturated zone, or both may
be acting as additional sources for elevated concentrations in groundwater.

The completion of natural flushing remains uncertain, but evidence collected prior to and in 2017
indicates that uranium and molybdenum concentrations will not fall below the MCLs for these
constituents within the 100-year regulatory time frame. Data collection to date has provided a
better understanding of the Riverton site, including aquifer properties, geochemistry, and
potential additional contaminant sources. Research has also identified the importance of
unsaturated zone processes for accumulating solid-phase contaminants in shallow aquifer
sediments during most years, the subsequent mobilization of those contaminants back into
groundwater during floods on the Little Wind River, and spikes in the groundwater
concentrations of those contaminants in the months following the flooding. The findings from
work conducted thus far indicate that existing evidence is sufficient for identifying a new
compliance strategy. Further work on secondary sources in the surficial aquifer will help DOE to
better understand the mechanisms controlling subsurface uranium migration at Riverton and
support a new compliance strategy. This work will also assist in better managing LM sites that
have the potential to be impacted by processes similar to those observed at the Riverton site.
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6.0 CSM Update

The sampling results and laboratory testing from 2017 confirm the CSM provided in the 2015
Advanced Site Investigation and Monitoring Report, Riverton, Wyoming, Processing Site

(DOE 2016). This conceptual model accounts for an ongoing contaminant source zone
underneath the former tailings impoundment in the saturated zone, secondary contaminant
sources within the plume footprint in evaporites within the unsaturated zone, and naturally
reduced zones (NRZs) in the variably saturated zone. Data from 2017 indicate an ongoing source
underneath the former tailings pile persists with a uranium concentration of 1.4 mg/L. Data from
2016 and 2017 also confirm that overland flooding can provide a mechanism to release
contaminants, specifically uranium and molybdenum, from the unsaturated zone. Whether or not
the NRZs are a source or sink for uranium and molybdenum is still being investigated by
Stanford Linear Accelerator Center (SLAC) personnel.

The observation that uranium and molybdenum concentrations remain high after 2017 floods
confirms the CSM, which posits a secondary contaminant source in the unsaturated zone. The
CSM suggests that the unsaturated zone is “loaded” with contaminants as seasonal high water
levels bring contaminants into the typically unsaturated sediments. During these times of high
water levels, contaminants are wicked up and stored in the silt layer overlying much of the
surficial aquifer, which can be released during river flooding. The potential for release of the
contaminants in the silt layer was also confirmed with column tests conducted by the
Environmental Sciences Laboratory in Grand Junction, Colorado, in 2017, where concentrations
of up to 0.93 mg/L of uranium were leached from samples of the silt. The magnitude of
contaminant spikes were not as large after the 2016 and 2017 floods as they were after the 2010
flood, which may indicate some removal of the secondary contaminant source by prior flooding
in combination with insufficient time to “reload” the silt between flood events.

7.0 Conclusions and Recommendations

Verification monitoring results from 2017 verify that mill-related groundwater contamination
continues to impact the surficial aquifer and oxbow lake, but ICs are in place and functioning as
intended to protect human health and the environment from the groundwater contamination. In
addition, verification monitoring results continue to verify that mill-related contamination has
not impacted: (1) any potable domestic wells within the 1C boundary installed in the
semiconfined aquifer, or (2) the confined aquifer, or (3) water quality in the Little Wind River, or
(4) the gravel pit ponds. A thorough risk assessment is currently being planned with coordination
between the DOE, Argonne National Laboratory, and the Northern Arapahoe Tribe to address
any human health and environmental risk posed by contaminated groundwater. This risk
assessment will include evaluations of groundwater discharge to surface water bodies,
contaminant uptake by plants, and any potential impacts to the ecosystem.

Molybdenum and uranium concentrations in the surficial aquifer groundwater remain above their
respective MCLs. After the 2010 flood on the Little Wind River, molybdenum and uranium
concentrations increased, but then returned to their pre-flood levels by 2013. Two floods on the
Little Wind River in February and June 2017 confirmed that contaminant concentrations tend to
spike after a flood event in the affected areas. Numerous lines of evidence indicate that the rate
of natural flushing may not be rapid enough to meet the 100-year regulatory limit.
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DOE has continued to pursue refinement of the CSM, contaminant distributions, and properties
of the unsaturated zone of the surficial aquifer at the Riverton site. As a result, additional
characterization has been completed over the past several years, and column-leach testing of
unconsolidated materials was completed in 2017. Ongoing work involves collaboration with
SLAC and USGS on various site investigations. Continuing efforts will include thorough
interpretations and evaluations of existing data to further refine the conceptual model and
understand geochemical processes that affect contaminant fate and transport. These
investigations will be the subject of future scientific publications produced by USGS, SLAC, and
DOE.
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GROUNDWATER QUALITY DATA BY PARAMETER WITH ZONE (EQuIS201) FOR SITE RVTO01, Riverton Processing Site

REPORT DATE: 10/19/2017 8:04:05 AM

PARAMETER LOCATION CODE/TYPE | UNITS SAMPLE SAMPLE ZONE FLOW RESULT QUALIFIERS | QA | DETECTION | UNCERTAINTY
DATE TYPE COMPLETION | REL. LAB/DATA LIMIT
Alkalinity, Total (As CaCO3)
Alkalinity, Total (As 0405 WL mg/L 8/15/2017 (N)F NR N 32 - -
CaC03)
Alkalinity, Total (As 0436 WL mg/L 8/15/2017 (N)F NR N 147 - -
CaC03)
Alkalinity, Total (As 0460 WL mg/L 8/16/2017 (N)F NR N 156 - -
CaCO3)
Alkalinity, Total (As 0828 WL mg/L 8/15/2017 (N)F (0] 138 - -
CaCo3)
Alkalinity, Total (As 0841 WL mg/L 8/15/2017 (N)F 213 - -
CaC03)
Alkalinity, Total (As 0842 WL mg/L 8/16/2017 (N)F 165 - -
CaC03)
Alkalinity, Total (As 0876 WL mg/L 8/16/2017 (N)F 38 - -
CaCo3)
Alkalinity, Total (As 0878 WL mg/L 8/15/2017 (N)F 118 - -
CaC03)
Calcium
Calcium 0405 WL mg/L 8/15/2017 (N)F NR N 7.5 0.024 -
Calcium 0405 WL mg/L 8/15/2017 (N)D NR N 8 0.024 -
Calcium 0436 WL mg/L 8/15/2017 (N)F NR N 3.7 0.024 -
Calcium 0460 WL mg/L 8/16/2017 (N)F NR N 3.3 0.024 -
Calcium 0828 WL mg/L 8/15/2017 (N)F (0] 3.8 0.024 -
Calcium 0841 WL mg/L 8/15/2017 (N)F 120 0.024 -
Calcium 0842 WL mg/L 8/16/2017 (N)F 76 0.024 -
Calcium 0876 WL mg/L 8/16/2017 (N)F 4.9 0.024 -
Calcium 0878 WL mg/L 8/15/2017 (N)F 4.8 0.012 -
Chloride
Chloride 0405 WL mg/L 8/15/2017 (N)F NR N 26 1.2 -
Chloride 0405 WL mg/L 8/15/2017 (N)D NR N 24 3 -
Chloride 0436 WL mg/L 8/15/2017 (N)F NR N 12 1.2 -
Chloride 0460 WL mg/L 8/16/2017 (N)F NR N 9.2 0.6 -
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Page A-1



GROUNDWATER QUALITY DATA BY PARAMETER WITH ZONE (EQuIS201) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 10/19/2017 8:04:05 AM

PARAMETER LOCATION CODE/TYPE | UNITS SAMPLE SAMPLE ZONE FLOW RESULT QUALIFIERS | QA | DETECTION | UNCERTAINTY
DATE TYPE COMPLETION | REL. LAB/DATA LIMIT

Chloride 0828 WL mg/L 8/15/2017 (N)F (0] 11 1.2 -
Chloride 0841 WL mg/L 8/15/2017 (N)F 33 1.2 -
Chloride 0842 wL mg/L 8/16/2017 (N)F 18 06| -
Chloride 0876 WL mg/L 8/16/2017 (N)F 31 1.2 -
Chloride 0878 WL mg/L 8/15/2017|  (N)F 9.4 03| -
Dissolved Oxygen

Dissolved Oxygen 0405 WL mg/L 8/15/2017 (N)F NR N 7.83 - -
Dissolved Oxygen 0436 WL mg/L 8/15/2017 (N)F NR N 6.72 - -
Dissolved Oxygen 0460 WL mg/L 8/16/2017 (N)F NR N 3.33 - -
Dissolved Oxygen 0828 WL mg/L 8/15/2017 (N)F (0] 8.79 - -
Dissolved Oxygen 0841 WL mg/L 8/15/2017 (N)F 6.53 - -
Dissolved Oxygen 0842 WL mg/L 8/16/2017 (N)F 3.53 - -
Dissolved Oxygen 0876 WL mg/L 8/16/2017 (N)F 1.92 - -
Dissolved Oxygen 0878 WL mg/L 8/15/2017 (N)F 5.29 - -
Magnesium

Magnesium 0405 WL mg/L 8/15/2017 (N)F NR N 0.1 ] 0.03 -
Magnesium 0405 WL mg/L 8/15/2017 (N)D NR N 0.031 ] 0.03 -
Magnesium 0436 WL mg/L 8/15/2017|  (N)F NR N 0.14 J 0.03| -
Magnesium 0460 WL mg/L 8/16/2017 (N)F NR N 0.057 ] 0.03 -
Magnesium 0828 WL mg/L 8/15/2017 (N)F (0] 0.13 ] 0.03 -
Magnesium 0841 WL mg/L 8/15/2017|  (N)F 22 0.03| -
Magnesium 0842 WL mg/L 8/16/2017|  (N)F 9.2 0.03| -
Magnesium 0876 WL mg/L 8/16/2017 (N)F 0.15 ] 0.03 -
Magnesium 0878 WL mg/L 8/15/2017 (N)F 0.052 ] 0.013 -
Manganese

Manganese 0405 WL mg/L 8/15/2017 (N)F NR N 0.004 ] 0.00024 -
Manganese 0405 WL mg/L 8/15/2017 (N)D NR N 0.0038 ] 0.00024 -
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GROUNDWATER QUALITY DATA BY PARAMETER WITH ZONE (EQuIS201) FOR SITE RVTO01, Riverton Processing Site

REPORT DATE: 10/19/2017 8:04:06 AM

PARAMETER LOCATION CODE/TYPE | UNITS SAMPLE SAMPLE ZONE FLOW RESULT QUALIFIERS | QA | DETECTION | UNCERTAINTY
DATE TYPE COMPLETION | REL. LAB/DATA LIMIT
Manganese 0436 WL mg/L 8/15/2017 (N)F NR N 0.0034 ] 0.00024 -
Manganese 0460 WL mg/L 8/16/2017 (N)F NR N 0.0012 ] 0.00024 -
Manganese 0828 WL mg/L 8/15/2017 (N)F 0 0.0038 ] 0.00024 -
Manganese 0841 WL mg/L 8/15/2017 (N)F 0.15 0.00024 -
Manganese 0842 WL mg/L 8/16/2017 (N)F 0.09 0.00024 -
Manganese 0876 WL mg/L 8/16/2017 (N)F 0.00086 ] 0.00024 -
Manganese 0878 WL mg/L 8/15/2017 (N)F 0.0037 ] 0.00011 -
Molybdenum
Molybdenum 0405 WL mg/L 8/15/2017 (N)F NR N 0.0045 0.00032 -
Molybdenum 0405 WL mg/L 8/15/2017 (N)D NR N 0.0045 0.00032 -
Molybdenum 0436 WL mg/L 8/15/2017 (N)F NR N 0.0028 0.00032 -
Molybdenum 0460 WL mg/L 8/16/2017 (N)F NR N 0.0026 0.00032 -
Molybdenum 0828 WL mg/L 8/15/2017 (N)F 0 0.0029 0.00032 -
Molybdenum 0841 WL mg/L 8/15/2017 (N)F 0.0033 0.00032 -
Molybdenum 0842 WL mg/L 8/16/2017 (N)F 0.0022 0.00032 -
Molybdenum 0876 WL mg/L 8/16/2017 (N)F 0.0039 0.00032 -
Molybdenum 0878 WL mg/L 8/15/2017 (N)F 0.002 ] 0.00032 -
Oxidation Reduction Potential
Oxidation Reduction 0405 WL mvV 8/15/2017 (N)F NR N 79.0 - -
Potential
Oxidation Reduction 0436 WL mvV 8/15/2017 (N)F NR N 202.4 - -
Potential
Oxidation Reduction 0460 WL mV 8/16/2017 (N)F NR N 98.9 - -
Potential
Oxidation Reduction 0828 WL mvV 8/15/2017 (N)F (0] 211.1 - -
Potential
Oxidation Reduction 0841 WL mV 8/15/2017 (N)F 224.2 - -
Potential
Oxidation Reduction 0842 WL mV 8/16/2017 (N)F 239.6 - -
Potential
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GROUNDWATER QUALITY DATA BY PARAMETER WITH ZONE (EQuIS201) FOR SITE RVTO01, Riverton Processing Site

REPORT DATE: 10/19/2017 8:04:07 AM

PARAMETER LOCATION CODE/TYPE | UNITS SAMPLE SAMPLE ZONE FLOW RESULT QUALIFIERS | QA | DETECTION | UNCERTAINTY
DATE TYPE COMPLETION | REL. LAB/DATA LIMIT
Oxidation Reduction 0876 WL mv 8/16/2017 (N)F 88.4 - -
Potential
Oxidation Reduction 0878 WL mvV 8/15/2017 (N)F 192.3 - -
Potential
pH
pH 0405 WL SuU 8/15/2017 (N)F NR N 8.78 - -
pH 0436 WL SuU 8/15/2017 (N)F NR N 8.79 - -
pH 0460 WL SuU 8/16/2017 (N)F NR N 8.90 -l -
pH 0828 WL su 8/15/2017|  (N)F o] 8.41 B
pH 0841 WL SuU 8/15/2017 (N)F 7.81 - -
pH 0842 WL SuU 8/16/2017 (N)F 7.38 - -
pH 0876 WL SuU 8/16/2017 (N)F 9.41 -l -
pH 0878 WL su 8/15/2017|  (N)F 8.62 -l -
Potassium
Potassium 0405 WL mg/L 8/15/2017 (N)F NR N 0.46 ] 0.052 -
Potassium 0405 WL mg/L 8/15/2017 (N)D NR N 0.45 ] 0.052 -
Potassium 0436 WL mg/L 8/15/2017 (N)F NR N 0.43 ] 0.052 -
Potassium 0460 WL mg/L 8/16/2017|  (N)F NR N 0.39 J 0.052| -
Potassium 0828 wL mg/L 8/15/2017 (N)F 0] 0.5 J 0.052| -
Potassium 0841 WL mg/L 8/15/2017 (N)F 4 0.052 -
Potassium 0842 WL mg/L 8/16/2017 (N)F 0.68 ] 0.052 -
Potassium 0876 WL mg/L 8/16/2017 (N)F 0.22 ] 0.052 -
Potassium 0878 WL mg/L 8/15/2017|  (N)F 0.49 J 0.11| -
Sodium
Sodium 0405 WL mg/L 8/15/2017 (N)F NR N 210 0.047 -
Sodium 0405 WL mg/L 8/15/2017 (N)D NR N 200 0.047 -
Sodium 0436 WL mg/L 8/15/2017|  (N)F NR N 180 0.047| -
Sodium 0460 WL mg/L 8/16/2017|  (N)F NR N 160 0.047| -
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GROUNDWATER QUALITY DATA BY PARAMETER WITH ZONE (EQuIS201) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 10/19/2017 8:04:07 AM

PARAMETER LOCATION CODE/TYPE | UNITS SAMPLE SAMPLE ZONE FLOW RESULT QUALIFIERS | QA | DETECTION | UNCERTAINTY
DATE TYPE COMPLETION | REL. LAB/DATA LIMIT

Sodium 0828 WL mg/L 8/15/2017 (N)F (0] 180 0.047 -
Sodium 0841 WL mg/L 8/15/2017 (N)F 99 0.047 -
Sodium 0842 wL mg/L 8/16/2017 (N)F 90 0.047| -
Sodium 0876 WL mg/L 8/16/2017|  (N)F 160 0.047| -
Sodium 0878 WL mg/L 8/15/2017 (N)F 160 0.033| -
Specific Conductance
Specific Conductance 0405 WL uS/cm 8/15/2017 (N)F NR N 1005 - -
Specific Conductance 0436 WL uS/cm 8/15/2017 (N)F NR N 843 - -
Specific Conductance 0460 WL uS/cm 8/16/2017 (N)F NR N 732 - -
Specific Conductance 0828 WL uS/cm 8/15/2017 (N)F (0] 831 - -
Specific Conductance 0841 WL uS/cm 8/15/2017 (N)F 1135 - -
Specific Conductance 0842 WL uS/cm 8/16/2017 (N)F 783 - -
Specific Conductance 0876 WL uS/cm 8/16/2017 (N)F 818 - -
Specific Conductance 0878 WL uS/cm 8/15/2017 (N)F 927 - -
Sulfate
Sulfate 0405 WL mg/L 8/15/2017 (N)F NR N 370 3 -
Sulfate 0405 WL mg/L 8/15/2017 (N)D NR N 330 7.5 -
Sulfate 0436 wL mg/L 8/15/2017 (N)F NR N 210 31 -
Sulfate 0460 WL mg/L 8/16/2017|  (N)F NR N 170 15| -
Sulfate 0828 WL mg/L 8/15/2017 (N)F (0] 210 3 -
Sulfate 0841 WL mg/L 8/15/2017 (N)F 320 3 -
Sulfate 0842 WL mg/L 8/16/2017 (N)F 180 1.5 -
Sulfate 0876 WL mg/L 8/16/2017 (N)F 250 3 -
Sulfate 0878 WL mg/L 8/15/2017|  (N)F 240 3| -
Temperature
Temperature 0405 WL C 8/15/2017 (N)F NR N 18.11 - -
Temperature 0436 WL C 8/15/2017 (N)F NR N 23.82 - -
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GROUNDWATER QUALITY DATA BY PARAMETER WITH ZONE (EQuIS201) FOR SITE RVTO01, Riverton Processing Site

REPORT DATE: 10/19/2017 8:04:08 AM

PARAMETER LOCATION CODE/TYPE | UNITS SAMPLE SAMPLE ZONE FLOW RESULT QUALIFIERS | QA | DETECTION | UNCERTAINTY
DATE TYPE COMPLETION | REL. LAB/DATA LIMIT

Temperature 0460 WL C 8/16/2017 (N)F NR N 21.16 - -
Temperature 0828 WL C 8/15/2017 (N)F 0 18.07 - -
Temperature 0841 WL C 8/15/2017|  (N)F 19.54 -l
Temperature 0842 WL C 8/16/2017 (N)F 14.15 - -
Temperature 0876 WL C 8/16/2017 (N)F 17.84 - -
Temperature 0878 WL C 8/15/2017 (N)F 13.69 - -
Turbidity

Turbidity 0405 WL NTU 8/15/2017 (N)F NR N 2.72 - -
Turbidity 0436 WL NTU 8/15/2017 (N)F NR N 5.79 - -
Turbidity 0460 WL NTU 8/16/2017 (N)F NR N 0.52 - -
Turbidity 0828 WL NTU 8/15/2017 (N)F (0] 6.74 - -
Turbidity 0841 WL NTU 8/15/2017 (N)F 0.70 - -
Turbidity 0842 WL NTU 8/16/2017 (N)F 2.72 - -
Turbidity 0876 wL NTU 8/16/2017 (N)F 6.76 -l -
Turbidity 0878 wL NTU 8/15/2017|  (N)F 1.64 -
Uranium

Uranium 0405 WL mg/L 8/15/2017 (N)F NR N 0.00028 0.000012 -
Uranium 0405 wL mg/L 8/15/2017 (N)D NR N 0.00047 0.000012| -
Uranium 0436 WL mg/L 8/15/2017|  (N)F NR N 0.00009 J 0.000012| -
Uranium 0460 WL mg/L 8/16/2017 (N)F NR N 0.00005 ] 0.000012 -
Uranium 0828 WL mg/L 8/15/2017 (N)F (0] 0.00007 ] 0.000012 -
Uranium 0841 WL mg/L 8/15/2017 (N)F 0.004 0.000012 -
Uranium 0842 WL mg/L 8/16/2017 (N)F 0.00077 0.000012 -
Uranium 0876 WL mg/L 8/16/2017|  (N)F 0.00002 J 0.000012| -
Uranium 0878 WL mg/L 8/15/2017|  (N)F 0.00004 J 0.000012| -

ZONES OF COMPLETION:
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GROUNDWATER QUALITY DATA BY PARAMETER WITH ZONE (EQuIS201) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 10/19/2017 8:04:08 AM

PARAMETER

LOCATION CODE/TYPE | UNITS SAMPLE SAMPLE ZONE FLOW RESULT QUALIFIERS | QA

DATE TYPE COMPLETION | REL. LAB/DATA

DETECTION
LIMIT

UNCERTAINTY

NR
LOCATION TYPE:

WL

DATA QUALIFIERS:

cC O Z2r « o

>

LAB QUALIFIERS:

*

S cCcwov=z2Xuwu~ImMmMmOOTwD>>»»V +

NO RECOVERY OF DATA FOR CLASSIFYING

WELL

Low flow sampling method used.

Possible grout contamination, pH > 9.

Estimated Value.

Less than 3 bore volumes purged prior to sampling.
Tentatively identified compund (TIC).

Qualitative result due to sampling technique
Unusable result.

Parameter analyzed for but was not detected.
Location is undefined.

Replicate analysis not within control limits.

Correlation coefficient for MSA < 0.995.

Result above upper detection limit.

TIC is a suspected aldol-condensation product.

Inorganic: Result is between the IDL and CRDL. Organic & Radiochemistry: Analyte also found in method blank.
Pesticide result confirmed by GC-MS.

Analyte determined in diluted sample.

Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC-MS.

Holding time expired, value suspect.

Increased detection limit due to required dilution.

Estimated Value.

GFAA duplicate injection precision not met.

Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compund (TIC).
> 25% difference in detected pesticide or Aroclor concentrations between 2 columns.

Result determined by method of standard addition (MSA).

Parameter analyzed for but was not detected.

Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
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GROUNDWATER QUALITY DATA BY PARAMETER WITH ZONE (EQuIS201) FOR SITE RVTO01, Riverton Processing Site

REPORT DATE: 10/19/2017 8:04:08 AM

PARAMETER LOCATION CODE/TYPE | UNITS SAMPLE SAMPLE ZONE FLOW RESULT QUALIFIERS | QA | DETECTION | UNCERTAINTY
DATE TYPE COMPLETION | REL. LAB/DATA LIMIT
X Laboratory defined qualifier, see case narrative.
Laboratory defined qualifier, see case narrative.
z Laboratory defined qualifier, see case narrative.
SAMPLE TYPES:
(F) Filtered Sample Type Codes: F-Field Sample R-Replicate FR-Field Sample with Replicates
(N) Nonfiltered Sample D-Duplicate N-Not Known  S-Split Sample
FLOW
CODES: B BACKGROUND C CROSS GRADIENT D DOWN GRADIENT
F OFF-SITE N  UNKNOWN O ON-SITE
U UPGRADIENT
QA QUALIFIER: # = validated according to Quality Assurance guidelines.
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Appendix B

Static Water Level Data
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Appendix C

Monitoring Well Data
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Appendix D

Graphs of Multilevel Well Data 2015-2017
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Appendix E

Surface Water Data
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