Energy Fuels Resources (USA) Inc.
\ 17 720723 225 Union Blvd. Suite 600
A, DRy SRR Lakewaod, CO, US, 80228

303974 2140

DRC-2023-070370 www enerey fuels.com

August 14, 2023

Sent VIA EXPEDITED DELIVERY

Mr. Doug Hansen

Director

Division of Waste Management and Radiation Control
Utah Department of Environmental Quality

195 North 1950 West

Salt Lake City, UT 84116

Re: Transmittal of 2nd Quarter 2023 Nitrate Monitoring Report
Stipulation and Consent Order Docket Number UGW12-04 White Mesa Uranium Mill

Dear Mr. Hansen:

Enclosed are two copies of the White Mesa Uranium Mill Nitrate Monitoring Report for the 2nd Quarter
of 2023 as required by the Stipulation and Consent Order Docket Number UGW12-04, as well as two
CDs each containing a word searchable electronic copy of the report.

If you should have any questions regarding this report, please contact me or Jordan App at
(303) 389-4131.

Yours very truly,

ENERGY FUELS RESOURCES (USA) INC.

Kathy Weinel
Director, Regulatory Compliance

cc: David Frydenlund
Logan Shumway
Garrin Palmer
Scott Bakken
Jordan App
Dawn Kolkman









TABLE OF CONTENTS

1.0  INTRODUCTION sisiisumsisicsaiviorisssssiiisasisiaissiniossisssssssposisssisssssssossessiinss 1
2.0  GROUNDWATER NITRATE MONITORING........cccceveneruersrnncncssarssssssnesancsans 1
2.1  Samples and Measurements Taken During the Quarter ...........cceeveeveerieerreerneenen. 1
2.1.1 Witrate MONTIOTINE o cmussosnssmssnmsinincen s seimian s o sovs s dissie s 2
2.12 ParaifiClers AMAIFZEM ........ocworeessnmsasmrssanmennmonmressmmsnnesnss Hs BTSRRI AT 3
213 Groundwater Head and Level MONitoring........cooereveereereesesiesiesiessseensennens 3
2.2  Sampling Methodology and Equipment and Decontamination Procedures........ 4
2.2.1 Well Purging, Sampling and Depth to Groundwater.........c...cccccerueerrenneeee. 4
222 Piezometer SAMPIIID s aiiiimm s am s s i as s 5
23 FUBRL DB i asissimsosimmmmmmmmnmassiiemmmsnninkiteifisdbisbhistsmmmmmmpssensmnns SR A SHASEE 5
2.4 Depth to Groundwater Data and Water Table Contour Map..........cccoccevverienuennns 5
2.5  Laboratory Results csmssmsssvimmimem e s il ari st 5
2.5.1 Copy of Laboratory ReSULILS.......ccccvoieeririneieirisieci e saa e seesneaens 5
2.5.2 Regulatory FramEWOTK .......ccosssssesnssrsssimsnsssssssansuns sassisasssasndsisssbasssssbosasasan 6
3.0 QUALITY ASSURANCE AND DATA VALIDATION ...ccccevereessesnsssscssssnssassas 6
3.1  FIeld QU SAMPIES . ciiciinnrarcoranrenecsararnessassnssansssansnrenesnassenssanss GRS RS GRS EERSHE 6
3.2 Adherence to Mill Sampling SOPS......ccccoeviririnierinieieie e 7
3.3  Analyte Completeness REVIEW ......cc.ccoviieiieriviciiieiiiecieeiiesasesaaersessssesrssessassssees 7
3.4  Data Validation . .csswssssmsss ssseviiasimsssans it msas it psiii 7
3.4.1 Field Data QA/QC Evaluation........c..ccveeieirieivesireeeieeeeresesaeeessesssseernsensseens 7
342 Holding Titne EVANIEHON . bt oaiseisssis. 8
343 Analytical Method Cheelelist ... cumsmmsnussmammssmanssiismiseasiimse 8
344 Reporting Limit EValuation ..........ccceeveeevenieeiieseeeeeie e ceccee e cseeeese e enaens 8
345 QA/QC Evaluation for Sample Duplicates........c.ccocenrereireereensenesraersesasnens 8
3.4.6 Other Laboratory QA/QC ......cooeieiieeieiieeieeseeeeeeseeeeseesaee s esaesesneenseans 9
3.4.7 Receipt Temperature Evaluation arssnsasmsmessmssmsisssasismsmms 10
3438 RANSAE CHBOK e s o s s s e s RO AP s 10
4.0 INTERPRETATION OF DATA .ccccassnmossissvssircsscsisissessssasusssasossssosssanssin 10
4.1  Interpretation of Groundwater Levels, Gradients and Flow Directions. ........... 10
4.1.1 Current Site Groundwater Contour Map .........ccoeeeveeeeeereesesreeeeessnssennnns 10
4.1.2 Comparison of Current Groundwater Contour Map to Groundwater Contour Map
fOr Previous QUATTET ....ccvvveivuieiireeireeiieerieeisseesnesaeeseeessaeensessssesasessansssnens 15
4.1.4 Depth to Groundwater Measured and Groundwater Elevation ................. 16
4.2  Effectiveness of Hydraulic Containment and Capture ...........cccccveeeerveneencenee. 16
4.2.1 Hydraulic Containment and Control...........cceeeceeeieeieieciiiecie e eevee e 16
422 Current Nitrate and Chloride Isoconcentration Maps...........c.ccccveeveeneennens 20
4.2.3 Comparison of Areal EXtent ......cccocvveveiieeiiinenieesene e eeenas 20
4.2.4 Nitrate and Chloride Concentration Trend Data and Graphs .................... 22
4.2.5 Tnterpretation of ARElTHEH] TIAIA s immmssnmntois e ioms s 22
4.3  Estimation of Pumped Nitrate Mass and Residual Nitrate Mass within the Plume
........................................................................................................................... 24
5.0 LONG TERM PUMP TEST AT TWN-02, TW4-22, TW4-24, and TW4-25
OPERATIONS REPORT cressneesensennanns L . 26
Sl RIS s A R S 26
52 Pumping Well Data ColleCtion .. smaismaicms s es il s issssilsssssi soibiiasbs isss 27






























The field QC sample results are included with the routine analyses under Tab G.
3.2  Adherence to Mill Sampling SOPs

The Director, Regulatory Compliance review of Mill Personnel’s adherence to the existing
SOPs, confirmed that the QA/QC requirements established in the QAP and Chloroform QAP
were met.

3.3  Analyte Completeness Review
All analyses required by the GWDP for nitrate monitoring for the period were performed.
34 Data Validation

The QAP and GWDP identify the data validation steps and data QC checks required for the
nitrate monitoring program. Consistent with these requirements, the Director, Regulatory
Compliance performed the following evaluations: a field data QA/QC evaluation, a holding time
evaluation, an analytical method check, a reporting limit evaluation, a QC evaluation of sample
duplicates, a QC evaluation of control limits for analysis and blanks, a receipt temperature
evaluation, and a rinsate evaluation. Because no VOCs are analyzed for the nitrate contamination
investigation, no trip blanks are required in the sampling program. Each evaluation is discussed
in the following sections. Data check tables indicating the results of each test are provided under
Tab H.

3.4.1 Field Data QA/QC Evaluation

The Director, Regulatory Compliance performs a review of all field recorded parameters to
assess their adherence with QAP requirements. The assessment involved review of two sources
of information: the Field Data Sheets and the Quarterly Depth to Water summary sheet. Review
of the Field Data Sheets addresses well purging volumes and stability of five parameters:
conductance, pH, temperature, redox potential, turbidity, and dissolved oxygen (“DO”). Review
of the Depth to Water data confirms that all depth measurements used for development of
groundwater contour maps were conducted within a five-day period of each other. The results of
this quarter’s review are provided under Tab H.

Based upon the review of the field data sheets, field work was completed in compliance with the
QAP purging and field measurement requirements. A summary of the purging techniques
employed and field measurements taken is described below:

Purging Two Casing Volumes with Stable Field Parameters (within 10% RPD)

Wells TWN-01, TWN-04, and TWN-18 were sampled after two casing volumes were removed.
Field parameters pH, specific conductivity, turbidity, water temperature, DO, and redox potential
were measured during purging. All field parameters for this requirement were stable within 10%
RPD.

Purging a Well to Dryness and Stability of a Limited List of Field Parameters
Wells TWN-03, TWN-07, TWN-20, and TWN-21 were purged to dryness before two casing
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01 as cited in the QAP. The RPDs are calculated for duplicate pairs for all analytes regardless of
whether or not the reported concentrations are greater than 5 times the required detection limits.
However, data will be considered noncompliant only when the results are greater than 5 times
the required detection limit and the RPD is greater than 20%.

The duplicate results were within a 20% RPD in the samples. Results of the RPD test are
provided in Tab H.

3.4.6 Other Laboratory QA/QC

Section 9.2 of the QAP requires that the laboratory’s QA/QC Manager check the following items
in developing data reports: (1) sample preparation information is correct and complete, (2)
analysis information is correct and complete, (3) appropriate Analytical Laboratory procedures
are followed, (4) analytical results are correct and complete, (5) QC samples are within
established control limits, (6) blanks are within QC limits, (7) special sample preparation and
analytical requirements have been met, and (8) documentation is complete. In addition to other
laboratory checks described above, EFRI’s Director, Regulatory Compliance rechecks QC
samples and blanks (items (5) and (6)) to confirm that the percent recovery for spikes and the
relative percent difference for spike duplicates are within the method-specific required limits, or
that the case narrative sufficiently explains any deviation from these limits. Results of this
quantitative check are provided in Tab H.

The lab QA/QC results met these specified acceptance limits.

The QAP, Section 8.1.2 states that an MS/MSD pair may be analyzed with each analytical batch
depending on the analytical method specifications. The QAP does not specify acceptance limits
for the MS/MSD pair, and the QAP does not specify that the MS/MSD pair be prepared on EFRI
samples only. Acceptance limits for MS/MSDs are set by the laboratories. The review of the
information provided by the laboratories in the data packages verified that the specifications in
the analytical methods to analyze either an MS or MS/MSD pair with each analytical batch were
met as applicable to each method. While the QAP does not require it, the recoveries were
reviewed for compliance with the laboratory established acceptance limits. The QAP does not
require this level of review and the results of this review are provided for information only.

The information from the Laboratory QA/QC Summary Reports indicates that the MS/MSDs
recoveries and the associated RPDs for the samples were within acceptable laboratory limits
except as indicated in Tab H. The data recoveries and RPDs which are outside the laboratory
established acceptance limits do not affect the quality or usability of the data because the
recoveries and RPDs above or below the acceptance limits are indicative of matrix interference
most likely caused by other constituents in the samples. Matrix interferences are applicable to the
individual sample results only. The specifications in the analytical methods to analyze a
MS/MSD pair with each analytical batch (as applicable to the methods) was met and as such the
data are compliant with the QAP.

The information from the Laboratory QA/QC Summary Reports indicates that the Laboratory
Control Sample recoveries were acceptable, which indicate that the analytical system was
operating properly.






plumes. Specifically, past recharge from the ponds helped limit many constituent concentrations
within the plumes by dilution while the associated groundwater mounding increased hydraulic
gradients and contributed to plume migration. Since use of the northern ponds was discontinued
in March, 2012, increases in constituent concentrations in many wells, and decreases in hydraulic
gradients within the plumes, are attributable to reduced recharge and the decay of the associated
groundwater mound. EFRI and its consultants anticipated these changes and discussed these and
other potential effects during discussions with DWMRC in March 2012 and May 2013.

The impacts associated with cessation of water delivery to the northern ponds were expected to
propagate downgradient (south and southwest) over time. Wells close to the ponds were
generally expected to be impacted sooner than wells farther downgradient of the ponds.
Therefore, constituent concentrations were generally expected to increase in downgradient wells
close to the ponds before increases were detected in wells farther downgradient of the ponds.
Although such increases were anticipated to result from reduced dilution, the magnitude and
timing of the increases were anticipated to be and have been difficult to predict due to the
complex permeability distribution at the site and factors such as pumping and the rate of decay of
the groundwater mound. Because of these complicating factors, some wells completed in higher
permeability materials were expected to be impacted sooner than other wells completed in lower
permeability materials even though the wells completed in lower permeability materials were
closer to the ponds.

In general, nitrate concentrations within and adjacent to the nitrate plume appear to have been
impacted to a lesser extent than chloroform and nitrate concentrations within and in the vicinity
of the chloroform plume. This behavior is reasonable considering that the chloroform plume is
generally more directly downgradient of and more hydraulically connected (via higher
permeability materials) to the wildlife ponds.

Localized increases in concentrations of constituents such as nitrate and chloride within and near
the nitrate plume may occur even when the nitrate plume is under control based on the Nitrate
CAP requirements. Ongoing mechanisms that can be expected to increase the concentrations of
nitrate and chloride locally as a result of reduced wildlife pond recharge include but are not
limited to:

1) Reduced dilution - the mixing of low constituent concentration pond recharge into
existing perched groundwater will be reduced over time.

2) Reduced saturated thicknesses — dewatering of higher permeability zones receiving
primarily low constituent concentration pond water will result in wells intercepting the
zones receiving a smaller proportion of the low constituent concentration water.

The combined impact of the above two mechanisms was anticipated to be more evident at
chloroform pumping wells MW-4, MW-26, TW4-4, TW4-19, and TW4-20 (now abandoned);
nitrate pumping wells TW4-22, TW4-24, TW4-25, and TWN-2; and non-pumped wells adjacent
to the pumped wells. Impacts were also expected to occur over time at wells subsequently added
to the chloroform pumping network: TW4-1, TW4-2, TW4-11, TW4-21 and TW4-37 (added
during 2015); TW4-39 (added during the fourth quarter of 2016); TW4-41 (added during the
second quarter of 2018); and TW4-40 (added during the second quarter of 2019). The overall
impact was expected to be generally higher constituent concentrations in these wells over time
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until mass reduction resulting from pumping and natural attenuation eventually reduces
concentrations. Short-term changes in concentrations at pumping wells and wells adjacent to
pumping wells are also expected to result from changes in pumping conditions.

In addition to changes in the flow regime caused by wildlife pond recharge, perched flow
directions are locally influenced by operation of the chloroform and nitrate pumping wells. Well-
defined cones of depression were typically evident in the vicinity of all chloroform pumping
wells except TW4-4 and TW4-37, which began pumping in the first quarter of 2010 and the
second quarter of 2015, respectively. The third quarter of 2018 was the first quarter that a well-
defined cone of depression was associated with TW4-4, primarily the result of pumping at
adjacent well TW4-41.

The lack of well-defined capture associated with chloroform pumping well TW4-4 was
consistent prior to the third quarter of 2018, even though pumping since the first quarter of 2010
has depressed the water table in the vicinity of this well. The lack of a well-defined cone of
depression near TW4-4 likely resulted from 1) variable permeability conditions in the vicinity of
TW4-4, and 2) persistent relatively low water levels at adjacent well TW4-14.

Pumping of nitrate wells TW4-22, TW4-24, TW4-25, and TWN-2 began during the first quarter
of 2013. Water level patterns near these wells are expected to be influenced by the presence of
and the decay of the groundwater mound associated with the northern wildlife ponds, and by the
historically relatively low water level elevation at TWN-7. Although positioned up- to cross-
gradient of the nitrate pumping wells, TWN-7 is also typically downgradient of TWN-3 and the
northern (upgradient) extremity of the nitrate plume. Since 2012, water levels in TWN-7 have
risen while water levels in nearby wells have generally dropped due to pumping and the decay of
the northern groundwater mound. These factors have reduced water level differences between
TWN-7 and nearby wells.

Capture associated with nitrate pumping is expected to continue to increase over time as water
levels decline due to pumping and to cessation of water delivery to the northern wildlife ponds.
Interaction between nitrate and chloroform pumping is expected to enhance the capture of the
nitrate pumping system. The long-term interaction between the nitrate and chloroform pumping
systems is evolving, and changes will be reflected in data collected during routine monitoring.

As discussed above, variable permeability conditions are one likely reason for the prior lack of a
well-defined cone of depression near chloroform pumping well TW4-4. Changes in water levels
at wells immediately south and southeast (downgradient) of TW4-4 resulting from TW4-4
pumping were expected to be muted because TW4-4 is located at a transition from relatively
high to relatively low permeability conditions south and southeast of TW4-4. As will be
discussed below, the permeability of the perched zone at TW4-6, TW4-26, TW4-29, TW4-30,
TW4-31, TW4-33, TW4-34, and TW4-35 is one to two orders of magnitude lower than at TW4-
4, and the permeability at TW4-27 is approximately three orders of magnitude lower than at
TW4-4.

Detecting water level drawdowns in wells immediately south and southeast of TW4-4 resulting
from TW4-4 pumping has also been complicated by a former, long-term increase in water levels
in this area that has been attributable to past wildlife pond recharge. Between the fourth quarter
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downgradient of TW4-4, regardless of the flow direction implied by the relatively low water
level at TW4-14. The water level at TW4-26 (5526.4 feet amsl) is, however, lower than water
levels at adjacent wells TW4-6 (5528.4 feet amsl) and TW4-23 (5530.5 feet amsl), as shown in
the detail water level map under Tab C.

Hydraulic tests indicate that the permeability at TW4-27 is an order of magnitude lower than at
TW4-6 and three orders of magnitude lower than at TW4-4 (see Hydro Geo Chem, Inc. [HGC],
September 20, 2010: Hydraulic Testing of TW4-4, TW4-6, and TW4-26, White Mesa Uranium
Mill, July 2010; and HGC, November 28, 2011: Installation, Hydraulic Testing, and Perched
Zone Hydrogeology of Perched Monitoring Well TW4-27, White Mesa Uranium Mill Near
Blanding, Utah). Past similarity of water levels at TW4-14 and TW4-27, and the low
permeability estimate at TW4-27, suggested that both wells were completed in materials having
lower permeability than nearby wells. The low permeability condition likely reduced the rate of
long-term water level increase at TW4-14 and TW4-27 compared to nearby wells, yielding water
levels that appeared anomalously low. This behavior is consistent with hydraulic test data
collected from more recently installed wells TW4-29, TW4-30, TW4-31, TW4-33, TW4-34 and
TW4-35, which indicate that the permeability of these wells is one to two orders of magnitude
higher than the permeability of TW4-27 (see: HGC, January 23, 2014, Contamination
Investigation Report, TW4-12 and TW4-27 Areas, White Mesa Uranium Mill Near Blanding,
Utah; and HGC, July 1, 2014, Installation and Hydraulic Testing of TW4-35 and TW4-36,
White Mesa Uranium Mill Near Blanding, Utah [As-Built Report]). Hydraulic tests also indicate
that the permeability at TW4-36 is slightly higher than but comparable to the low permeability at
TW4-27, suggesting that TW4-36, TW4-14 and TW4-27 are completed in a continuous low
permeability zone.

The current quarterly water level at TW4-27 (approximately 5528.7 ft. amsl) is nearly 7 feet
lower than the water level at TW4-14 (5535.5 ft. amsl). Increases in water level differences
between TW4-14 and TW4-27 since 2013 are attributable to more rapid increases in water levels
at TW4-14 compared to TW4-27. This behavior likely results primarily from: the relative
positions of the wells; past water delivery to the northern wildlife ponds; and the permeability
distribution. Past seepage from the ponds caused propagation of water level increases in all
directions including downgradient to the south. The relative hydraulic isolation of TW4-14 and
TW4-27 delayed responses at these locations. Until pumping started at TW4-41, water levels at
both these wells were consistently lower than in surrounding higher permeability materials even
though water levels in surrounding materials were generally decreasing due to reduced pond
seepage and pumping. Although water levels at TW4-14 and TW4-27 appear to have stabilized,
the previous rate of increase was higher at TW4-14 due to factors that include: closer proximity
to the northern pond seepage source and a smaller thickness of low permeability materials
separating TW4-14 from surrounding higher permeability materials. In addition, hydraulic
gradients between TW4-14 and surrounding higher permeability materials were relatively large
and were consistently directed toward TW4-14 prior to TW4-41 pumping. Slowing of the rates
of water level increase at TW4-14 (since 2015) and TW4-27 (since early 2014), and relative
stabilization since about the first quarter of 2018, are attributable to changes in hydraulic
gradients between these wells and surrounding higher permeability materials.

In addition, water levels in this area are affected by reduced recharge at the southern wildlife
pond and the decay of the associated groundwater mound. The decay of the mound is expected to
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1) Calculate water level contours by gridding the water level data on approximately 50-foot
centers using the ordinary linear kriging method in Surfer™. Default kriging parameters
are used that include a linear variogram, an isotropic data search, and all the available
water level data for the quarter, including relevant seep and spring elevations.

2) Calculate the capture zones by hand from the kriged water level contours following the
rules for flow nets:

- From each pumping well, reverse track the stream tubes that bound the capture zone of
each well,
- maintain perpendicularity between each stream tube and the kriged water level contours.

Compared to last quarter, both increases and decreases in water levels occurred at nitrate and
chloroform pumping wells, although changes in water levels in chloroform pumping wells TW4-
21, TW4-37, TW4-39, TW4-40 and TW4-41; and nitrate pumping wells TW4-22, TW4-24 and
TW4-25 were less than two feet. Water level decreases occurred in chloroform pumping wells
MW-4 (nearly 2.1 feet); MW-26 (nearly 4.2 feet); TW4-1 (nearly 2.3 feet); TW4-2 (nearly 11.4
feet); TW4-4 (approximately 3.1 feet); TW4-21 (approximately 1.3 feet); and TW4-40
(approximately 0.6 feet); and in nitrate pumping well TW4-25 (approximately 1.7 feet). Water
level increases occurred in chloroform pumping wells TW4-11 (approximately 9 feet); TW4-19
(nearly 4 feet); TW4-37 (approximately 1 foot); TW4-39 (approximately 1.1 feet); and TW4-41
nearly 0.9 feet; and in nitrate pumping wells TW4-22 (approximately 1.4 feet); TW4-24 (nearly
0.2 feet); and TWN-2 (nearly 5.9 feet).

Overall, the apparent combined capture area of the nitrate and chloroform pumping systems is
smaller than last quarter; capture decreased primarily within the northern portion of the pumping
system due to decreased drawdowns at nitrate pumping well TWN-2.

The capture associated with nitrate pumping wells and the eight chloroform pumping wells
added since the first quarter of 2015 is expected to generally increase over time as water levels
continue to decline due to pumping and to cessation of water delivery to the northern wildlife
ponds. Slow development of hydraulic capture is consistent with and expected based on the
relatively low permeability of the perched zone at the site. Furthermore, although the perched
groundwater mound has diminished, and water levels at TWN-7 have risen, the definition of
capture associated with the nitrate pumping system continues to be influenced by the remaining
perched groundwater mound and the historically relatively low water level at TWN-7.

That pumping is likely sufficient to eventually capture the entire plume upgradient of TW4-22
and TW4-24 can be demonstrated by comparing the combined average pumping rates of all
nitrate pumping wells for the current quarter to estimates of pre-pumping flow through the nitrate
plume near the locations of TW4-22 and TW4-24. The pre-pumping flow calculation presented
from the fourth quarter of 2013 through the second quarter of 2015 was assumed to represent a
steady state ‘background’ condition that included constant recharge, hydraulic gradients, and
saturated thicknesses; the calculation did not account for reduced recharge and saturated
thickness caused by cessation of water delivery to the northern wildlife ponds since March, 2012.
Because significant water level declines have occurred in upgradient portions of the nitrate
plume due to reduced recharge, hydraulic gradients within the plume have been reduced
independent of pumping. Changes related to reduced wildlife pond recharge have also resulted in
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reduced well productivity. Generally reduced productivities of nitrate pumping well TW4-24 and
chloroform pumping well TW4-19 since the third quarter of 2014 are at least partly the result of
reduced recharge.

The pre-pumping flow through the nitrate plume near TW4-22 and TW4-24 that was presented
from the fourth quarter of 2013 through the second quarter of 2015 was estimated using Darcy’s
Law to lie within a range of approximately 1.31 gpm to 2.79 gpm. Calculations were based on an
average hydraulic conductivity range of 0.15 feet per day (ft. /day) to 0.32 ft. /day (depending on
the calculation method), a pre-pumping hydraulic gradient of 0.025 feet per foot (ft. /ft.), a plume
width of 1,200 feet, and a saturated thickness (at TW4-22 and TW4-24) of 56 feet. The hydraulic
conductivity range was estimated by averaging the results obtained from slug test data that were
collected automatically by data loggers from wells within the plume and analyzed using the KGS
unconfined slug test solution available in Agtesolv™ (see Hydro Geo Chem, Inc. [HGC], August
3, 2005: Perched Monitoring Well Installation and Testing at the White Mesa Uranium Mill,
April Through June 2005; HGC, March 10, 2009: Perched Nitrate Monitoring Well Installation
and Hydraulic Testing, White Mesa Uranium Mill; and HGC, March 17 2009: Letter Report to
David Frydenlund, Esq, regarding installation and testing of TW4-23, TW4-24, and TW4-25).
These results are summarized in Table 6. Data from fourth quarter 2012 were used to estimate
the pre-pumping hydraulic gradient and saturated thickness. These data are summarized in
Tables 7 and 8.

The average hydraulic conductivity was estimated to lie within a range of 0.15 ft. /day to 0.32 ft.
/day. Averages were calculated four ways. As shown in Table 6 arithmetic and geometric
averages for wells MW-30, MW-31, TW4-22, TW4-24, TW4-25, TWN-2, and TWN-3 were
calculated as 0.22 and 0.15 ft. /day, respectively. Arithmetic and geometric averages for a subset
of these wells (MW-30, MW-31, TW4-22, and TW4-24) were calculated as 0.32 and 0.31
ft./day, respectively. The lowest value, 0.15 ft. /day, represented the geometric average of the
hydraulic conductivity estimates for all the plume wells. The highest value, 0.32 ft. /day,
represented the arithmetic average for the four plume wells having the highest hydraulic
conductivity estimates (MW-30, MW-31, TW4-22, and TW4-24).

Pre-pumping hydraulic gradients were estimated at two locations; between TW4-25 and MW-31
(estimated as 0.023 ft. /ft.), and between TWN-2 and MW-30 (estimated as 0.027 ft. /ft.). These
results were averaged to yield the value used in the calculation (0.025 ft. /ft.). The pre-pumping
saturated thickness of 56 feet was an average of pre-pumping saturated thicknesses at TW4-22
and TW4-24.

As discussed above the hydraulic gradient and saturated thickness used in the pre-pumping
calculations were assumed to represent a steady state ‘background’ condition that was
inconsistent with the cessation of water delivery to the northern wildlife ponds, located
upgradient of the nitrate plume. Hydraulic gradients and saturated thicknesses within the plume
have declined since nitrate pumping began as a result of two factors: reduced recharge from the
ponds, and the effects of pumping. A more representative ‘background’ flow condition that
accounted for reduced wildlife pond recharge was presented in Attachment N (Tab N) of the
third quarter 2015 Nitrate Monitoring report. The original pre-pumping ‘background’ flow range
of 1.31 gpm to 2.79 gpm was recalculated to range from 0.79 gpm to 1.67 gpm, as presented in
Table 9. This calculation was still considered conservative because the high end of the range
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assumed an arithmetic average hydraulic conductivity of a subset of plume wells having the
highest conductivities.

However, since recalculation of the ‘background’ flow in 2015, saturated thicknesses and
hydraulic gradients within the plume have continued to decline, further reducing the rate of flow
through the plume. To account for this additional reduction, the ‘background’ flow was
recalculated to range from 0.63 gpm to 1.34 gpm, as presented in HGC, June 21, 2023; Nitrate
Corrective Action Comprehensive Monitoring Evaluation (CACME) Report, White Mesa
Uranium Mill Near Blanding, Utah. Table 10 summarizes the pre-pumping; second quarter 2015;
and latest “background’ flow estimates.

The cumulative volume of water removed by nitrate pumping wells TW4-22, TW4-24, TW4-25,
and TWN-2 during the current quarter was approximately 191,769 gallons. This equates to an
average total extraction rate of approximately 1.5 gpm over the 90-day quarter. This average
accounts for time periods when pumps were off due to insufficient water columns in the wells.
The current quarter’s pumping of 1.5 gpm, which is slightly smaller than last quarter’s 1.6 gpm,
exceeds the high end of the most recently calculated ‘background’ flow range of 0.63 gpm to
1.34 gpm.

Although TW4-22, TW4-24, TW4-25, and TWN-2 are designated nitrate pumping wells, some
chloroform pumping wells are also located within the nitrate plume because the northwest
portion of the chloroform plume commingles with the central portion of the nitrate plume.
Chloroform pumping well TW4-19 is periodically within the nitrate plume; chloroform pumping
well TW4-21, since pumping began in 2015, is typically within the nitrate plume; and TW4-37 is
consistently within the nitrate plume. TW4-21 was outside the plume during the second quarter
of 2017; the third quarter of 2018; the first quarter of 2019; the fourth quarter of 2019; the first
quarter of 2020; and the first, second and fourth quarters of 2022. Although TW4-19 is outside
the plume this quarter, TW4-21 is within the plume this quarter. However, because TW4-19 is
located near the plume margin, nitrate plume remediation benefits from pumping TW4-19.
Although periodically within the nitrate plume, due to collapse, TW4-20 was abandoned during
October, 2020.

Because chloroform pumping wells TW4-21 and TW4-37 are unambiguously within the nitrate
plume this quarter it is appropriate to include both in estimating total pumping from the nitrate
plume. Including TW4-21 and TW4-37, the volume of water removed by TW4-21, TW4-22,
TW4-24, TW4-25, TW4-37, and TWN-2 this quarter is approximately 317,912 gallons or
approximately 2.5 gpm, which exceeds the high end of the most recently calculated
‘background’ flow range by nearly 1.2 gpm, or a factor of approximately 1.9.

Because the arithmetic average hydraulic conductivity of a subset of plume wells having the
highest conductivities was used to calculate the high end of the ‘background’ flow range, the
high end is considered less representative of actual conditions than using the geometric average
conductivity of all of the plume wells. Therefore, nitrate pumping likely exceeds the actual flow
through the plume by more than a factor of 1.9 as calculated above. Nitrate pumping is therefore
considered adequate at the present time even with reduced productivity at TW4-24.

19



The CAP states that MW-5, MW-11, MW-30 and MW-31 are located downgradient of TW4-22
and TW4-24. MW-30 and MW-31 are within the plume near its downgradient edge and MW-5
and MW-11 are outside and downgradient of the plume. Per the CAP, hydraulic control based on
concentration data will be considered successful if the nitrate concentrations in MW-30 and
MW-31 remain stable or decline, and the nitrate concentrations in downgradient wells MW-5
and MW-11 do not exceed the 10 mg/L standard.

Table 5 presents the nitrate concentration data for MW-30, MW-31, MW-5 and MW-11, which
are down-gradient of pumping wells TW4-22 and TW4-24. Based on these concentration data,
the nitrate plume is under control.

The nitrate plume has not migrated downgradient to MW-5 or MW-11; nitrate at MW-11 was
detected at a concentration of approximately 3 mg/L; and was detected at MW-5 at
approximately 1.8 mg/L.. Between the previous and current quarters, nitrate concentrations
decreased at both MW-30 and MW-31. Nitrate in MW-30 decreased from approximately 18.1
mg/L to 15.9 mg/L; and nitrate in MW-31 decreased from 18.7 mg/L to 14.3 mg/L. Although
short-term fluctuations have occurred, nitrate concentrations in MW-30 and MW-31 have been
relatively stable, demonstrating that plume migration to the south is minimal or absent. However,
recent increases in nitrate at downgradient well MW-11 suggest that downgradient migration is
still occurring but at a low rate.

MW-30 and MW-31 are located at the toe of the nitrate plume which has associated elevated
chloride. Chloride is generally increasing at MW-31, as well as at MW-30, but at a lower rate
(see Tab J and Tab K, discussed in Section 4.2.4). These increases are consistent with continuing
downgradient migration of the elevated chloride associated with the nitrate plume. The increases
in chloride and relatively stable nitrate at both wells suggest a natural attenuation process that is
affecting nitrate but not chloride. A likely process that would degrade nitrate but leave chloride
unaffected is reduction of nitrate by pyrite. The likelihood of this process in the perched zone is
discussed in HGC, December 7 2012; Investigation of Pyrite in the Perched Zone, White Mesa
Uranium Mill Site, Blanding, Utah. A more detailed discussion is presented in the June 21, 2023
CACME Report.

4.2.2 Current Nitrate and Chloride Isoconcentration Maps

Included under Tab I of this Report are current nitrate and chloride iso-concentration maps for
the Mill site. Nitrate iso-contours start at 5 mg/L. and chloride iso-contours start at 100 mg/L
because those values appear to separate the plumes from background. All nitrate and chloride
data used to develop these iso-concentration maps are from the current quarter’s sampling
events.

4.2.3 Comparison of Areal Extent

Although the plume expanded in some areas and contracted in others, the plume area is larger
than last quarter. Specifically, the plume boundary has expanded in the vicinities of TW4-21 and
TWN-2 due to the increases in concentrations at these wells. Conversely, a decrease in
concentration at MW-31 caused a contraction of the plume boundary toward MW-31. TWN-7,
which was incorporated within the plume for the first time during the second quarter of 2018,
and was temporarily outside the plume during the fourth quarter of 2021, remains within the
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pumping wells during the first half of 2015, and reduced productivity at TW4-24. TW4-16 is just
within and TW4-24 is just outside the chloroform plume this quarter. In addition, due to
contraction of the plume away from TW4-6, TW4-6 has been outside the plume since the third
quarter of 2018. More details regarding the chloroform data and interpretation are included in the
Quarterly Chloroform Monitoring Report submitted under separate cover.

4.2.4 Nitrate and Chloride Concentration Trend Data and Graphs

Attached under Tab J is a table summarizing values for nitrate and chloride for each well over
time.

Attached under Tab K are graphs showing nitrate and chloride concentration plots in each
monitor well over time.

4.2.5 Interpretation of Analytical Data

Comparing the nitrate analytical results to those of the previous quarter, as summarized in the
tables included under Tab J, the following observations can be made for wells within and
immediately surrounding the nitrate plume:

a) Nitrate concentrations have increased by more than 20% in the following wells
compared to last quarter: TW4-19, TW4-21, TW4-37, TW4-39, TWN-1, TWN-2 and
TWN-4;

b) Nitrate concentrations have decreased by more than 20% in the following wells
compared to last quarter: MW-26, MW-31 and TW4-25;

¢) Nitrate concentrations have remained within 20% in the following wells compared to
last quarter: MW-11, MW-27, MW-28, MW-30, TW4-16, TW4-18, TW4-22, TW4-24,
TWN-3, TWN-7, TWN-18 and TWN-20;

d) MW-25 and MW-32 remained non-detect; and
e) TWN-7 remains within the plume this quarter.

As indicated, nitrate concentrations for many of the wells with detected nitrate were within 20%
of the values reported during the previous quarter, suggesting that variations are within the range
typical for sampling and analytical error. The remaining wells had changes in concentration
greater than 20%. The latter includes chloroform pumping wells MW-26, TW4-19, TW4-21,
TW4-37 and TW4-39; nitrate pumping wells TWN-2 and TW4-25; and non-pumping wells
MW-31, TWN-1 and TWN-4. MW-31 is located within the downgradient toe of the plume; and
TWN-1 and TWN-4 are located outside the plume near the plume margin.

Fluctuations in concentrations at pumping wells and wells adjacent to pumping wells likely
result in part from the effects of pumping as discussed in Section 4.1.1. Fluctuations in
concentration can also be expected at wells located near the plume margins (such as MW-31,
TWN-1 and TWN-4). In addition, concentrations at TWN-1 and TWN-4 are less than 3 mg/L.

22



Although quarter to quarter concentration fluctuations occur in individual wells, as discussed in
the June 21, 2023 CACME Report, the overall average nitrate concentration within the plume
has declined. This decline is primarily the result of mass removal by pumping and natural
attenuation.

MW-27, located west of TWN-2; TWN-20, located west of TWN-7; and TWN-18, located north
of TWN-3, bound the nitrate plume to the west and north (See Figure I-1 under Tab I). In
addition, MW-28 and MW-29 bound the plume to the west; and the southernmost
(downgradient) boundary of the plume remains between MW-30/MW-31 and MW-5/MW-11.
Nitrate concentrations at MW-5 (adjacent to MW-11) and MW-11 have historically been low
(typically < 1 mg/L) or non-detect for nitrate; however, since the fourth quarter of 2021, nitrate
at MW-11 has exceeded 1 mg/L and was detected at nearly 3 mg/L this quarter (See Table 5).
The nitrate concentrations at MW-5 (approximately 1.8 mg/L) and MW-11 (nearly 3 mg/L) are
consistent with the relative stability of the downgradient margin of the nitrate plume; although
recent increases at MW-11 suggest continued, but slow, downgradient plume migration. MW-
25, MW-26, MW-32, TW4-16, TW4-19, TW4-25, TW4-39, TWN-1 and TWN-4 bound the
nitrate plume to the east.

Nitrate concentrations outside the nitrate plume are typically greater than 10 mg/L at a few
locations: TW4-12 (13.8 mg/L during the third quarter of 2022 and 4.7 mg/L this quarter); TW4-
26 (10 mg/L); TW4-27 (nearly 17 mg/L); and TW4-28 (nearly 12 mg/L). In the past
concentrations at TW4-10 and TW4-38 typically exceeded 10 mg/L. However, TW4-10 dropped
below 10 mg/L during the first quarter of 2019; and TW4-38 dropped below 10 mg/L during the
first quarter of 2018. In addition, TW4-12 remained below 10 mg/L between the second quarter
of 2019 and first quarter of 2022. Concentrations at TW4-18 have also occasionally exceeded 10
mg/L. Each of these wells is located southeast of the nitrate plume as defined in the CAP and is
separated from the plume by a well or wells where nitrate concentrations are either non-detect,
or, if detected, are less than 10 mg/L. The nitrate concentrations at all of the above wells are
within 20% of last quarter’s concentrations.

Since 2010, nitrate concentrations at TW4-10 and TW4-18 have been above and below 10 mg/L
Concentrations were below 10 mg/L between the first quarter of 2011 and second quarter of
2013, and mostly close to or above 10 mg/L. between the second quarter of 2013 and third
quarter of 2015. However, concentrations at TW4-18 have been below 10 mg/L since the third
quarter of 2015 and (as discussed above) the concentration at TW4-10 dropped below 10 mg/L
during the first quarter of 2019. Concentrations at nearby well TW4-5 have exceeded 10 mg/L
only twice since 2010, and concentrations at nearby wells TW4-3 and TW4-9 have remained
below 10 mg/L. Nitrate at TW4-5, TW4-10, and TW4-18 is associated with the chloroform
plume, and is within the capture zone of the chloroform pumping system. Elevated nitrate at
TW4-12, TW4-26, TW4-27, TW4-28 and TW4-38 is likely related to former cattle ranching
operations at the site. Elevated nitrate at relatively recently installed well MW-38 and at MW-20
(far cross-gradient and far downgradient, respectively, of the tailings management system at the
site) is also likely related to former cattle ranching operations.

Chloride concentrations are measured because elevated chloride (greater than 100 mg/L) is
associated with the nitrate plume. Chloride concentrations at all sampled locations this quarter
are within 20% of their respective concentrations during the previous quarter except at
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chloroform pumping wells MW-4, MW-26, TW4-4, TW4-19, TW4-37, TW4-39 and TW4-40;
nitrate pumping well TW4-25; non-pumping wells MW-14, MW-30, MW-32, TW4-12, TW4-
31, TW4-43, TWN-3 and TWN-4; and piezometers PIEZ-1, PIEZ-2 and PIEZ-3A. Except for
TW4-25, concentrations at all of the above wells and piezometers increased.

Non-pumping well MW-32 is located just outside the plume margin and near chloroform
pumping wells; and MW-30 is located just within the downgradient margin of the plume.
Concentration fluctuations at pumping wells and at wells near pumping wells likely result in part
from the effects of pumping as discussed in Section 4.1.1. Concentration fluctuations are also
expected at wells located near the chloride plume margins and at wells affected by former water
delivery to the wildlife ponds. Concentration fluctuations at piezometers PIEZ-1, PIEZ-2 and
PIEZ-3A, located adjacent to formerly used wildlife ponds, are especially likely to result from
reduced dilution.

TWN-7 (located upgradient [north] of the tailings management system) was positioned
historically cross- to downgradient of the upgradient (northeastern) extremities of the
commingled nitrate and chloride plumes. Relatively recent increases in both nitrate and chloride
at TWN-7, which remains incorporated into the chloride and nitrate plumes, likely result from
northwesterly migration of the elevated nitrate and chloride contained within the upgradient
extremities of these commingled plumes. The change in chloride at TWN-7 since last quarter is
less than 20%.

Piezometer PIEZ-3 A was installed in the second quarter of 2016 as a replacement to piezometer
PIEZ-3. The chloride concentration at piezometer PIEZ-3A (82.6 mg/L) is more than 2 /> times
higher this quarter than the pre-abandonment first quarter 2016 concentration at PIEZ-3
(approximately 33 mg/L). The nitrate concentration at PIEZ-3A (approximately 11.9 mg/L) is
also higher this quarter than the pre-abandonment first quarter 2016 PIEZ-3 concentration
(approximately 2.2 mg/L).

4.3  Estimation of Pumped Nitrate Mass and Residual Nitrate Mass within the Plume

Nitrate mass removed by pumping as summarized in Table 2 includes mass removed by both
chloroform and nitrate pumping wells. Table 3 shows the volume of water pumped at each well
and Table 4 provides the details of the nitrate removal for each well.

Mass removal calculations begin with the third quarter of 2010 because the second quarter, 2010
data were specified to be used to establish a baseline mass for the nitrate plume. As stated in the
CAP, the baseline mass is to be calculated using the second quarter, 2010 concentration and
saturated thickness data “within the area of the kriged 10 mg/L plume boundary.” The second
quarter, 2010 data set was considered appropriate because “the second quarter, 2010
concentration peak at TWN-2 likely identifies a high concentration zone that still exists but has
migrated away from the immediate vicinity of TWN-2.”

As shown in Table 2, since the third quarter of 2010, a total of approximately 4,153 Ib. of nitrate
has been removed directly from the perched zone by pumping. Prior to the first quarter of 2013,
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all direct nitrate mass removal resulted from operation of chloroform pumping wells MW-4,
MW-26, TW4-4, TW4-19, and TW4-20. During the current quarter:

e A total of approximately 67 1b. of nitrate was removed by the chloroform pumping wells
and by nitrate pumping wells TW4-22, TW4-24, TW4-25, and TWN-2.

e Of the 67 Ib. removed during the current quarter, approximately 28 1b. (or 42 %) was
removed by the nitrate pumping wells.

The calculated nitrate mass removed directly by pumping is larger than last quarter’s
approximately 57 lbs.

As discussed in Section 4.3.1, achievable pumping rates are expected to diminish over time as
saturated thicknesses are reduced by pumping and by cessation of water delivery to the northern
wildlife ponds. Attachment N (Tab N) of the third quarter 2015 Nitrate Monitoring report
provides an evaluation of reduced productivity at chloroform pumping well TW4-19 and nitrate
pumping well TW4-24.

Baseline mass and current quarter mass estimates (nitrate + nitrite as N) for the nitrate plume are
approximately 43,700 lb. and 28,274 Ibs., respectively. Mass estimates were calculated within
the plume boundaries as defined by the kriged 10 mg/L isocon by 1) gridding (kriging) the
nitrate concentration data on 50-foot centers; 2) calculating the volume of water in each grid cell
based on the saturated thickness and assuming a porosity of 0.18; 3) calculating the mass of
nitrate-+tnitrite as N in each cell based on the concentration and volume of water for each cell; and
4) totaling the mass of all grid cells within the 10 mg/L plume boundary. Data used in these
calculations included data from wells listed in Table 3 of the CAP.

The nitrate mass estimate for the current quarter (28,274 1b.) is smaller than the mass estimate for
the previous quarter (30,839 1b.) by 2,565 Ib. Since pumping began, calculated nitrate mass
within the plume has generally decreased at a rate that is on average higher than would be
expected based on direct mass removal by pumping. Changes in the quarterly mass estimates are
expected to result from several factors, primarily 1) nitrate mass removed directly by pumping,
2) natural attenuation of nitrate, and 3) re-distribution of nitrate within the plume and changes in
saturated thicknesses.

Nitrate mass removed by pumping and natural attenuation (expected to result primarily from
pyrite oxidation/nitrate reduction) act to lower both nitrate mass and concentrations within the
plume. Both mechanisms are expected to continuously reduce both nitrate mass and
concentrations within the plume. Reductions in saturated thickness that are not accompanied by
increases in concentration will also reduce nitrate mass within the plume.

However, redistribution of nitrate within the plume is expected to result in both increases and
decreases in concentrations at wells within the plume and therefore increases and decreases in
mass estimates based on those concentrations, thus generating ‘noise’ in the mass estimates. In
addition, because the sum of sampling and analytical error is typically about 20%, changes in the
mass estimates from quarter to quarter of up to 20% could result from typical sampling and
analytical error alone.
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4, TWN-7, and TWN-18. Copies of the monthly depth to Water monitoring sheets are included
under Tab C.

5.4  Pumping Rates and Volumes

The pumping wells do not pump continuously, but are on a delay device. The wells purge for a
set amount of time and then shut off to allow the well to recharge. Water from the pumping wells
is either transferred to the Cell 1 evaporation pond or is used in the Mill process.

The pumped wells are fitted with a flow meter which records the volume of water pumped from
the well in gallons. The flow meter readings shown in Tab C are used to calculate the gallons of
water pumped from the wells each quarter as required by Section 7.2.2 of the CAP. The average
pumping rates and quarterly volumes for each of the pumping wells are shown in Table 3. The
cumulative volume of water pumped from each of the wells is shown in Table 4.

Specific operational problems observed with the well(s) or pumping equipment which occurred
during the quarter are noted below.

Unless specifically noted below, no operational problems were observed with the well or
pumping equipment during the quarter.

6.0 CORRECTIVE ACTION REPORT

There are no corrective actions required during the current monitoring period.
6.1 Assessment of Previous Quarter’s Corrective Actions

There were no corrective actions required during the previous quarter’s monitoring period.

7.0 CONCLUSIONS AND RECOMMENDATIONS

As per the CAP, the fourth quarter of 2013 was the first quarter that hydraulic capture associated
with nitrate pumping wells TW4-22, TW4-24, TW4-25, and TWN-2 was evaluated. Since then,
quarterly evaluation of hydraulic capture resulting from both nitrate and chloroform pumping has
been performed. Evaluation of hydraulic capture during the current quarter indicates that, while
both increases and decreases in drawdown occurred in chloroform and nitrate pumping wells, the
overall capture area this quarter is smaller than last quarter’s.

Capture associated with nitrate pumping wells is expected to increase over time as water levels
decline due to pumping and due to cessation of water delivery to the northern wildlife ponds.
Nitrate capture is enhanced by the interaction of the nitrate pumping system with the chloroform
pumping system. Chloroform pumping wells located within or adjacent to the nitrate plume not
only increase overall capture, but account for much of the nitrate mass removed each quarter.
The long term interaction between nitrate and chloroform pumping systems is evolving as
revealed by data collected as part of routine monitoring. Slow development of hydraulic capture
by the nitrate pumping system was expected and is consistent with the relatively low
permeability of the perched zone at the site.
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in the Perched Zone, White Mesa Uranium Mill Site, Blanding, Utah. A more detailed discussion
is presented in the June 21, 2023 CACME Report.

Nitrate mass within the plume boundary has been calculated on a quarterly basis beginning with
the first quarter of 2013. Calculated mass within the plume is expected to be impacted by factors
that include pumping, natural attenuation, redistribution of nitrate within the plume, and changes
in saturated thickness.

Nitrate mass removal by pumping and natural attenuation (expected to result primarily from
pyrite oxidation/nitrate reduction) act to lower nitrate mass within the plume. Reductions in
saturated thickness that are not accompanied by increases in concentration will also reduce
nitrate mass within the plume.

Changes resulting from redistribution of nitrate within the plume are expected to result in both
increases and decreases in concentrations at wells within the plume and therefore increases and
decreases in mass estimates based on those concentrations, thus generating ‘noise’ in the mass
estimates. Furthermore, because the sum of sampling and analytical error is typically about 20%,
changes in the mass estimates from quarter to quarter of up to 20% could result from typical
sampling and analytical error alone. Longer-term analyses of the mass estimates that minimize
the impact of these quarter to quarter variations are expected to provide useful information on
plume mass trends. Over the long term, nitrate mass estimates are expected to trend downward as
a result of direct removal by pumping and through natural attenuation.

As specified in the CAP, once eight quarters of data were collected (starting with the first quarter
of 2013), a regression trend line was to be applied to the quarterly mass estimates and evaluated.
The trend line was to be updated quarterly and reevaluated as additional quarters of data were
collected. As the fourth quarter of 2014 constituted the eighth quarter as specified in the CAP,
the mass estimates were plotted, and a regression line was fitted to the data and evaluated. The
regression line was updated this quarter as shown in Figure M.1 of Tab M. The fitted line shows
a decreasing trend in the mass estimates.

During the current quarter, a total of approximately 67 lb. of nitrate was removed by the
chloroform pumping wells and by nitrate pumping wells TW4-22, TW4-24, TW4-25, and TWN-
2. Of the 67 1b. removed during the current quarter, approximately 28 Ib. (or 42%) was removed
by the nitrate pumping wells.

The baseline nitrate (nitrate+nitrite as N) plume mass calculated as specified in the CAP (based
on second quarter, 2010 data) was approximately 43,700 Ib. The mass estimate for the current
quarter (28,274 1b.) is smaller than the mass estimate for the previous quarter (30,839 1b.) by
2,565 1b or approximately 8 %. The current quarter’s estimate is smaller than the baseline
estimate by approximately 15,426 lb. The quarterly difference is attributable primarily to
decreased concentrations at wells MW-30, MW-31 and TW4-24. The decreases in
concentrations at these wells impacts a relatively large area of the plume and consequently a
relatively large volume of the plume mass calculation. Although the concentration at bounding
well MW-28 increased slightly this quarter, MW-28 remains outside the plume.
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Nitrate concentrations outside the nitrate plume are typically greater than 10 mg/L at a few
locations: TW4-12 (13.8 mg/L during the third quarter of 2022 and 4.7 mg/L this quarter); TW4-
26 (10 mg/L); TWA4-27 (nearly 17 mg/L); and TW4-28 (nearly 12 mg/L). In the past
concentrations at TW4-10 and TW4-38 typically exceeded 10 mg/L. However, TW4-10 dropped
below 10 mg/L during the first quarter of 2019; and TW4-38 dropped below 10 mg/L during the
first quarter of 2018. In addition, TW4-12 remained below 10 mg/L between the second quarter
of 2019 and first quarter of 2022. Concentrations at TW4-18 have also occasionally exceeded 10
mg/L. Each of these wells is located southeast of the nitrate plume as defined in the CAP and is
separated from the plume by a well or wells where nitrate concentrations are either non-detect,
or, if detected, are less than 10 mg/L.. The nitrate concentrations at all of the above wells are
within 20% of last quarter’s concentrations.

Since 2010, nitrate concentrations at TW4-10 and TW4-18 have been above and below 10 mg/L.
Concentrations were below 10 mg/I. between the first quarter of 2011 and second quarter of
2013, and mostly close to or above 10 mg/L between the second quarter of 2013 and third
quarter of 2015. However, concentrations at TW4-18 have been below 10 mg/L since the third
quarter of 2015 and (as discussed above) the concentration at TW4-10 dropped below 10 mg/L
during the first quarter of 2019. Concentrations at nearby well TW4-5 have exceeded 10 mg/L
only twice since 2010, and concentrations at nearby wells TW4-3 and TW4-9 have remained
below 10 mg/L. Nitrate at TW4-5, TW4-10, and TW4-18 is associated with the chloroform
plume, and is within the capture zone of the chloroform pumping system. Elevated nitrate at
TW4-12, TW4-26, TW4-27, TW4-28, and TW4-38 is likely related to former cattle ranching
operations at the site. Elevated nitrate at relatively recently installed well MW-38 and at MW-20
(far cross-gradient and far downgradient, respectively, of the tailings management system at the
site) is also likely related to former cattle ranching operations.

Increases in both nitrate and chloride concentrations at wells near the northern wildlife ponds
(for example TW4-18) were anticipated as a result of reduced dilution caused by cessation of
water delivery to the northern wildlife ponds. However, decreasing nitrate concentrations at
TW4-10 and TW4-18 from the first through third quarters of 2014 after previously increasing
trends (interrupted in the first quarter of 2014) suggested that conditions in this area had
stabilized. The temporary increase in nitrate concentration at TW4-18 in the third quarter of 2015
and the generally increased nitrate at TW4-5 and TW4-10 during the three quarters following the
second quarter of 2015 suggested the continuing impact of reduced wildlife pond recharge on
downgradient wells. However, since the first quarter of 2016, concentrations at TW4-5, TW4-10
and TW4-18 have generally been stable to decreasing.

EFRI and its consultants have raised the issues and potential effects associated with cessation of
water delivery to the northern wildlife ponds in March 2012 during discussions with DWMRC in
March 2012 and May 2013. While past recharge from the northern wildlife ponds has helped
limit many constituent concentrations within the chloroform and nitrate plumes by dilution, the
associated groundwater mounding has increased hydraulic gradients and contributed to plume
migration. Since use of the northern wildlife ponds ceased in March 2012, the reduction in
recharge and decay of the associated groundwater mound was expected to increase many
constituent concentrations within the plumes while reducing hydraulic gradients and rates of
plume migration. Reduced recharge and decay of the groundwater mound associated with the
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Nitrate Order

2nd Quarter 2023
Nitrate Samples Rinsate Samples
Nitrate
Mg/L
Previous
Name Qrt. Date/Purge  sample Depth  Total Depth Name Date Sample

TWN-18 0253 |o/g /a3 | 0142 145 ™wn- 18R | ¢/8/23 | 0700 |
TWN-20 03s6  |/4/23 | 0§05 98.2
TWN-04 0904 |6/%/23 |OFBY 125.7
TWN-21 1.02 6/9/23 | 08IS 108.65
TWN-01 1% |e/8/23 | 0957 1125
TWN-02 12 |6/8/23 11010 9%
TWN-07 145 |6/4/23 |0%28 105
TWN-03 280 ¢&/9/23 | 0835 96
Duplicate of TIN-0Y |6/8/7. 23 | 085y
Disample TN -6&0 5/8'/&3 1430
Piez-02 0.607 /€.23 | 1310 samplers: T manee u ol I::Lq
Piez-01 s34 [§/x /2y [ 133D Deen Lﬂ,,m,,_"‘
Piez-03A 119 &/8/23 | 135D



































































Name: Tanner Holliday, Deen Lyman, Garrin Palmer

June 26 - June 27, 2023

Depth to Depth to Depth to Water
Date Time  Well  Water (ft.) Date Time  Well Water (ft.) Date Time Well (ft.)

6/27/2023 1028 MW-01 65.03 6/26/2023 953 | MW-04 84.73 6/27/2023 930 PIEZ-01 67.61
6/27/2023 1005 MW-02 109.42 6/26/2023 1006 | TW4-01| 104.75 6/27/2023 937 PIEZ-02 46.89
6/27/2023 1339 | MW-03A 84.08 6/26/2023 946 | TW4-02| 11246 6/27/2023 945 PIEZ-03A 54.55
6/27/2023 1040 MW-05 107.61 6/26/2023 1205 | TW4-03 65.79 6/27/2023 1130 PIEZ-04 67.27
6/27/2023 1231 MW-11 85.02 6/26/2023 1018 | TW4-04 84.17 6/27/2023 1136 PIEZ-05 6597
6/27/2023 1045 MW-12 109.26 6/26/2023 1155 | TW4-05 7331 6/27/2023 1210 TWN-01 70.16
6/27/2023 1410 MW-14 102.00 6/26/2023 1345 | TW4-06 80.35 6/27/2023 1150 TWN-02 59.31
6/27/2023 1413 MW-15 10542 6/26/2023 1210 | TW4-07 82.70 6/27/2023 1145 TWN-03 4420
6/27/2023 1330 MW-17 72,08 6/26/2023 1214 | TW4-08 85.27 6/27/2023 949 TWN-04 63.20
6/27/2023 1453 MW-18 74.25 6/26/2023 1150 | TW4-09 71.28 6/27/2023 1250 TWN-06 81.04
6/27/2023 1445 MW-19 66.66 6/26/2023 1155 | TW4-10 70.70 6/27/2023 1255 TWN-07 8041
6/27/2023 725 MW-20 88.05 6/26/2023 940 | TW4-11 89.75 6/27/2023 1315 TWN-14 59.37
6/27/2023 715 MW-22 66,37 6/26/2023 1225 | TW4-12 56.70 6/27/2023 1320 TWN-16 48.00
6/27/2023 1350 MW-23 113.99 6/26/2023 1220 | TW4-13 57.70 6/27/2023 1216 TWN-18 63.10
6/27/2023 944 | MW-24A 109.73 6/26/2023 1140 | TW4-14 77.34 6/27/2023 1326 TWN-19 54.52
6/27/2023 947 MW-24 108.57 6/26/2023 1055 | TW4-16 74.85 6/27/2023 1237 TWN-20 78.13
6/27/2023 1237 MW-25 8235 6/26/2023 1050 [ TW4-18 74.49 6/27/2023 1230 TWN-21 79.24
6/27/2023 926 MW-26 88.52 6/26/2023 1045 | TW4-19 70.10 6/27/2023 735 DR-05 8201
6/27/2023 905 MW-27 58.74 6/26/2023 737 | TW4-21 78.30 6/27/2023 737 DR-06 93.93
6/27/2023 1433 MW-28 74.70 6/26/2023 906 | TW4-22 68.29 6/27/2023 905 DR-07 91.71
6/27/2023 1428 MW-29 107.25 6/26/2023 1313 | TW4-23 76 86 6/27/2023 746 DR-08 5132
6/27/2023 1145 MW-30 75.48 6/26/2023 811 |Tw4-24 67.61 6/27/2023 752 DR-09 8541
6/27/2023 1150 MW-31 69.70 6/26/2023 755 | TW4-25 71.82 6/27/2023 739 DR-10 78.23
6/27/2023 1155 MW-32 82.85 6/26/2023 1317 | TW4-26 75.33 6/27/2023 856 DR-11 97.93
6/27/2023 1402 MW-33 DRY 6/26/2023 1308 | TwW4-27 79.25 6/27/2023 850 DR-12 DRY
6/27/2023 1421 MW-34 107.35 6/26/2023 1243 [ TW4-28 50.26 6/27/2023 845 DR-13 69.80
6/27/2023 1354 MW-35 112.54 6/26/2023 1305 | TW4-29 79.61 6/27/2023 757 DR-14 76.32
6/27/2023 1358 MW-36 110.56 6/26/2023 1251 | TW4-30 75.31 6/27/2023 913 DR-15 92.51
6/27/2023 1417 MW-37 106.79 6/26/2023 1246 | TW4-31 76.10 6/27/2023 803 DR-17 64.25
6/27/2023 1310 MW-38 70.20 6/26/2023 1240 | TW4-32 5131 6/27/2023 807 DR-19 63,16
6/27/2023 1318 MW-39 64.64 6/26/2023 1335 | TW4-33 79.45 6/27/2023 822 DR-20 55.38
6/27/2023 1325 MW-40 79.96 6/26/2023 1325 | TW4-34 77.85 6/27/2023 828 DR-21 103.51
6/27/2023 958 | MW-41B 108.8 6/26/2023 1320 | TW4-35 75.92 6/27/2023 812 DR-22 DRY
MW-26 = TW4-15 6/26/2023 1304 | TW4-36 58.80 6/27/2023 838 DR-23 73.02
MW-32 =TW4-17 6/26/2023 911 | TwW4-37 7140 6/27/2023 816 DR-24 44.59

Comments: 6/26/2023 1200 | TW4-38 6090

6/26/2023 919 | TW4-39 73.51

6/26/2023 1026 | TW4-40 72.85

6/26/2023 1013 | TW4-41 8922

6/26/2023 1301 | TW4-42 71.40

6/26/2023 1254 | TW4-43 7331
















Date y.29-23
Time Well
ogu Mw-4
a9«  TW4-1
0939 TW4-2
D82 TW4-3
8952 TW44
0%3] TWA4-5
0817 TW4-6
0%20 TW4-7
083X TW4-8
0830 TW4-9
0%34 TW4-10
0325  TW4-11
0783 TW4-12
D759 TW4-13
0863 TW4-14
Q9 3! MW-26
0%36 TW4-16
0%3K% MW-32
O&35 TW4-18
(018 TW4-19
ogd5 TW4-21
0919 Tw4-22
081 TW4-23
0915 TW4-24
0%a5 TW4-25
0gIx TWA4-26
07394 TW4-27
07x55 TW4-28

Monthly Depth Check Form

Name 72 .

Depth* Time
22.9% Og30
Jol.5a_ O3\

103. 6D g1y
LK. %l 0gi¥
Ba.14 0 go0
q328  OKIO
80.34  D%5
%2.70 0912
£5,32 0915
7.3

70.67

ga.19

5672

51.76 074
71,35 0748
f2.27  OT50
74.96 0756
%3,17 0137
74.54 0805
73,39 07143
05 OX0ol
(8.86 0923
1649l 08&X1
69.83 = 0%327T
69.21 0958
1520 = 9949
71.26 0135
50.23 0M™b

Well
TWN-1
TWN-2
TWN-3
TWN-4
TWN-7
TWN-18
MW-27
MW-30
MW-31

TW4-29
TW4-30
TW4-31
TW4-32
TW4-33
TW4-34
TW4-35
TW4-36
TW4-37
TWA4-38
TW4-39
TW4-40
TW4-41
TW4-42
TW4-43

71 84
134!

Comments: (Please note the well number for any comments)

* Depth is measured to the nearest 0.01 feet






Weekly Inspection Form

Date - a._ Name 7 —_— .
s L b 4 y
ystem Operational f no note
Time Well Depth* Comments any problems/corrective actions)
043¢ |MW-4 84,58 |Flow 4.0 No

Meter 34298%82.22. No

0419 |MW-26 <9 .0p |[Flow 15, & No

Meter gna223.0 No

154 [TW4-19 <14 a5~ |Flow 16.0 No

Meter (,540(9.63 No

nass | TW4-4 g6.52 |Flow 1.2 No

Meter  297912.1 No
0851 |TWN-2 &2.11 |Flow 14.0 No
Meter 2py 712 . 0 No
0903 |TW4-22 “n 2¢ |Flow 16, A No

Meter 97244 ¢ .5 No

095 [TW4-24 L8, 145 |Flow 160 No

Meter 2197919.27 No
0843 |[TW4-25 2.9 |Flow 10.8 No
Meter ;s 1529.40 No
0944 |TW4-1 104,28 |Flow  ,2.¢ No
Meter wa2q170.7 No
093) [TW4-2 110,44 [Flow [ (. O No
Meter g 222 021,.2 No
aoaas|TW4-11 14a.20 |Flow il ) No

Meter juuga,.73 No

No

0439 [TW4-21 7573+ |Flow 1. B

Meter 3344 79,11 No

pane |[TW4-37 | ¢9. (0 |Flow 18,0 No

Meter 224y 1ud@.2 No

0914 |TW4-39 73,64 |Flow 1.0 No

Meter ;n79¢91.0 No

1005 |TW4-40 72,44 |Flow 12.0 No

Meter j1297013.3Y No

naso |TW4-41 eq.12 |Flow AN No

No

O ) ) OO O 0 )

Meter 43,270, (8

Operational Problems (Please list well number):

Corrective Action(s) Taken (Please list well number):

* Depth is measured to the nearest 0{ feet.









Weekly Inspection Form

Date o _23_2a3 Name—__2 4,
System Operational (If no'note
Time Well Depth* Comments any problems/corrective actions)
0935 |MW-4 g3.45 |Flow 4.0 _®s No
Meter 34,438 54,00 s No
0915 |MW-26 1%.37 |Flow 16.0 T No
Meter 13s.29.0 %= No
mue | TW4-19 < uf.fl Fiow 16.0 e No
Meter ¢70387.22 == No
10956 |TW4-4 €4.92 |Flow 15,3 ®s No
Meter 2398213.% s No
o942 |[TWN-2 cq &g |Flow 16.0 s No
Meter 2ng227.23 W= No
nree [ TW4-22 .9 .15 |Flow 1C. R s No
Meter 974 023%.% Yes No
a8« q |TW4-24 4£9.54 |Flow 16.0 B No
Meter 2 205 944.35 ¥ss No
0832 |TW4-25 %9.32 |Flow 13,7 = No
Meter 16 ¢ 2033.3¢ e No
pay3 [TW4-1 106,48 |Flow ;2.9 s No
Meter y3g277.7 B No
pa3n |[TW4-2 Q9,2+ |Flow (4. 71 ‘= No
Meter £3385%.3 == No
10923 | TW4-11 8¢4.79 |Flow oA s No
Meter 14451,.12 ¥ss No
ngay | TW4-21 vt g |Flow (6. O s No
Meter 3379¢14.3% S=s No
paonn |TW4-37 .8.40 |Flow 17.2 e No
Meter 134y v94s. 5 ~ ¥ee NO
9 TW4-39 74,65 |Flow (8.0 s No
Meter jneu020.7 %=e No
1010 |[TW4-40 73,09 |Flow 18.0 W= No
Meter 11944 27.33 e No
09449 [TW4-41 29,33 |Flow T s No
Meter »39342.52 s No

Operational Problems (Please list well number):

Corrective Action(s) Taken (Please list well number):

* Depth is measured to the nearest 0.01 feet.















Weekly Inspection Form

Date _.,-2% Name 7ol
System Operational (if no note
Time Well Depth* Comments any problems/corrective actions)
0943 |MW-4 84,73 |Flow 4.0 Wee No
Meter 3479844.39 s No
09 2 ¢ |MW-26 22.52 |Flow 16.0 == No
Meter g22%878.3 s No
1045 |TW4-19 70110 Flow 16.0 e No
Meter 7/4957. 85 ¥ee No
fo1g | TW4-4 g4 17 |Flow 15. (n W= No
Meter g42757.9 S No
0802 |[TWN-2 | 945 )4 |Flow 16.0 s No
Meter 2144 80,37 W= No
090 ( | TW4-22 (8.29 |Flow 160 s No
Meter geuyzgif 9 Yes No
o281\ | TW4-24 47,61 |Flow 10} s No
Meter 222 ¢4 44.95" s No
0755 |TW4-25 71,32 |Flow 14,0 ms No
Meter /594986.3) s No
1006 |TWA-1 104,75 |Flow 12.8 e No
Meter y323252.0 Tes No
0944 |TW4-2 113,44 |Flow 16.2 Wae No
| Meter £3203 4.0 e No
na«pnl|TW4-11 29,15 |Flow 1D s No
Meter j5033,97 == No
0137 |TWA4-21 74,20 |Flow 16.0 s No
Meter v 1(,3%.50 s No
aug |[TW4-37 | 41, 4p |Flow 18.0 Wes No
Meter 23¢4203.8 s NO
q19 |TW4-39 ~13,5] Flow 12.0 s No
Meter ;095238%.6 We= No
1oae |TW4-40 | v2,95~ |Flow 18.0 s No
Meter,zjy:,r;,-11 H=s No
1013 (TW4-41 | aq .32 |Flow 5. % Bse No
Meter «u 224239 e No

Operational Problems (Please list well number):

Corrective Action(s) Taken (Please list well number):

* Depth is measured to the nearest 0.01 feet.
















CORRAL CANYON
abangcned abangoned \6 5624

TWN-11 TWN-12 589
TWN-1

abangoned
TWN-15

5600
\
~
5?3 N Ny aba\ngcned
W-01 - TWN-
~ a\angoned
5583 55°h TWN-09
Mw-18  TWN-§6 558 TWN-13 5590
\ PIEZ01 _~ — — =— — 5588
& ({\5\ aban%or(ad 5@8/
‘5,\70 S TWNB g _ — 5585
> 5564
\ 6(\5;3 TWﬁ-ZOTW
S 5580
S 5556
\ 6% \ Twié-m
oy
% k2 5510
\ saas B e NTRANCE SPRING
%-28 TW424Q 5549 O Oabng) %75?9 4-05 830
TWA4-: 4 4-38
555985 N1 W-090 12
Ml 268 N K 5566507 osted
TWNQIIZ  TvsBpTYN4-32
\ 5389 5554Q) 162' > T4 5550
MW-3) sy 2 02
\ MW-31 557 e A 438
2 o ade 5540
552 W27
R-07 Mw.,%gm 5531 T¥.¥>‘?s§ 545_2Tw4-352% o
" TW4-260 TWeZ50 03597 . 55
5492 MW-358° TWadl . 55;‘50%63 43 30
~ 525TW4-34 -35 -~
3 5493 = "’!J:H@;ZA — 8525
A 5494 PIEZ-04
e MW““’%VV-shﬁﬁ 5520
PIEZ-05 5510
COTTONWOOD
5234
5500
5490
5480
5470
5460
5430
8.
5390 420
RUIN SPRING
5380
EXPLANATION N 54710
estimated dry area
TW4-43 temporary perched monitoring
Yt 5504 Wellinstalled September, 2021 54
showing elevation in feet amsl %0
TWN-20  temporary perched nitrate monitoring
well installed April, showing
015564 Il installed April, 2021showi
elevation in feet amsl| ~—
TW4-42  temporary perched monitoring well 5390
$ 5524 installed April, 2019 showing
elevation in feet amsl CORRAL SPRINGS
MW-38 perched monitoring well 5383
45463 installed February, 2018 showing
elevation in feet amsl
MW-5 I .
®5504 perched monitoring well showing
elevation in feet amsl .
TW4-12 L 1 mile
O temporary perched monitoring well
5568 showing elevation in feet amsl NOTES: MW-4, MW-26, TW4-1, TW4-2, TW4-4, TW4-11, TW4-19, TW4-21, TW4-37, TW4-39, TW4-40 and TW4-41 are chloroform pumping wells;
TWN-7 TWA4-22, TW4-24, TW4-25 and TWN-2 are nitrate pumping wells; TW4-11 water level is below the base of the Burro Canyon Formation

05569 temporary perched nitrate monitoring

well showing elevation in feet ams| HYDRO KRIGED 1st QUARTER, 2023 WATER LEVELS

PIEZ-1  perched piezometer showing

© 5588 elevation in feet amsl GED WHITE MESA SITE
RUIN SPRING CHEM, INC.

1) seep or spring showing APPROVED DATE REFERENCE FIGURE
5380 elevation in feet ams| H:/718000/may23/WL/Uwl0323.srf D-1

























































































































































































































































































































TWN-18
Date
11/2/2009
3/17/2010
6/1/2010
9/27/2010
12/9/2010
1/27/2011
4/26/2011
7/28/2011
10/18/2011
1/10/2012
4/19/2012
7/26/2012
10/16/2012
2/18/2013
4/23/2013
8/27/2013
10/16/2013
1/14/2014
5/6/2014
8/5/2014
10/8/2014
2/18/2015
5/13/2015
8/25/2015
10/13/2015
2/23/2016
5/17/2016
7/20/2016
10/6/2016
2/15/2017
6/1/2017
7/19/2017
10/4/2017
1/18/2018
5/8/2018
8/8/2018
11/20/2018
2/20/2019
5/29/2019
8/14/2019

10/16/2019

1/29/2020
5/20/2020
7/15/2020
11/12/2020

Nitrate (mg/l)
1.300
1.600
1.800
1.800
1.600
1.400
1.800
1.800
1.900
1.900
2.100
2.300
1.950
2.270
2.320
2.040
2.150
2.330
2.180
1.800
1.470
1.000
1.350
0.350
0.668
0.648
0.497
0.100
0.501
0.470
0.392
0.419
0.256
0.332
0.283
0.348
0.160
0.155
0.129
0.181
0.162
0.224
0.236
0.232
0.208

Chloride (mg/l1)
57.0
42.0
63.0
64.0
59.0
61.0
67.0
65.0
60.0
64.0
64.0
67.0
67.5
68.7
64.3
70.4
67.3
68.4
76.5
70.0
74.8
73.3
76.6
81.3
69.0
67.6
69.9
52.7
67.4
62.1
63.9
59.0
56.6
531
57.8
59.7
48.1
46.4
50.0
46.9
47.1
519
47.4
44.0
42.3




























































TW4-19
Date
7/22/2002
9/12/2002
3/28/2003
6/23/2003
7/15/2003
8/15/2003
9/12/2003
9/25/2003
10/29/2003
11/9/2003
8/16/2004
9/17/2004
3/16/2005
6/7/2005
8/31/2005
12/1/2005
3/9/2006
6/14/2006
7/20/2006
11/9/2006
2/28/2007
8/15/2007
10/10/2007
3/26/2008
6/25/2008
9/10/2008
10/15/2008
3/4/2009
6/23/2009
9/14/2009
12/14/2009
2/17/2010
6/9/2010
8/16/2010
10/11/2010
2/17/2011
6/7/2011
8/17/2011
11/17/2011
1/23/2012
6/6/2012
9/5/2012
10/3/2012
2/11/2013
6/5/2013

Nitrate (mg/l)
42.80
47.60
61.40
11.40
6.80
4.00
5.70
9.20
7.70
4.80
9.91
4.50
5.30
5.70
4.60
0.10
4.00
5.20
4.30
4.60
4.00
4.10
4.00
2.20
2.81
36.20
47.80
3.20
2.40
0.10
26.70
2.00
4.40
5.90
2.70
17.00
12.00
3.00
5.00
0.60
2.40
2.50
4.10
7.99
2.95

Date
12/7/2005
3/9/2006
7/20/2006
11/9/2006
2/28/2007
8/15/2007
10/10/2007
3/26/2008
6/25/2008
9/10/2008
10/15/2008
3/4/2009
6/23/2009
9/14/2009
12/14/2009
2/17/2010
6/9/2010
8/16/2010
10/11/2010
2/17/2011
6/7/2011
8/17/2011
11/17/2011
1/23/2012
6/6/2012
9/5/2012
10/3/2012
2/11/2013
6/5/2013
9/3/2013
10/29/2013
1/27/2014
5/19/2014
8/11/2014
10/21/2014
3/9/2015
6/8/2015
8/31/2015
10/19/2015
3/9/2016
5/23/2016
7/25/2016
10/13/2016
3/8/2017
6/13/2017

Chloride (mg/l)
81
86
123
134
133
129
132
131
128
113
124
127
132
43
124
144
132
142
146
135
148
148
148
138
149
149
150
164
148
179
206
134
152
140
130
238
180
326
252
276
201
214
200
461
135
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