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1.0 INTRODUCTION

On March 28, 2022, the U.S. Department of Energy (DOE) Environmental Management Los Alamos Field
Office (EM-LA) received comments from the New Mexico Environment Department (NMED) on the

“2021 Annual Long-Term Monitoring and Maintenance Report for the Corrective Measures
Implementation at Former 260 Outfall Area” (N3B 2021, 701683) (hereafter, the Long-Term Monitoring
and Maintenance Report) within Technical Area 16 (TA-16) at Los Alamos National Laboratory (LANL or
the Laboratory), which follows the Long-Term Monitoring and Maintenance Plan requirements specified in
Appendix A to the “Remedy Completion Report for Corrective Measures Implementation at Consolidated
Unit 16-021(c)-99” (hereafter the Corrective Measures Implementation [CMI] Remedy Completion Report)
(LANL 2017, 602597). The purpose of this revision is to address NMED comments concerning the 2021
Annual Long-Term Monitoring and Maintenance Report (N3B 2021, 701683).

This annual Long-Term Monitoring and Maintenance Report covers the reporting period from

August 2020 to July 2021 and typically includes information from two semiannual sampling events, one in
August and the second in March. However, the August 2020 event was rescheduled to July 2020 and
was reported in the “2020 Annual Long-Term Monitoring and Maintenance Report for the Corrective
Measures Implementation at Former 260 Outfall Area” (N3B 2020, 701053) to replace the event that was
postponed in March 2020. From March 1 to March 23, 2020, approvals to use portable electronic devices
(PEDs) in the TA-16 area were pending. On March 24, 2020, EM-LA transitioned to essential mission
critical activities (EMCA) status in response to the COVID-19 pandemic. NMED was notified of the
transition to EMCA status on March 31, 2020 (DOE 2020, 700826). As a result of the EMCA status, the
March 2020 sampling operations were paused. The second semiannual sampling event was conducted in
July 2020 and was reported in the previous report. This report includes data from the March 2021
sampling event only.

The former 260 Outfall area consists of the high-explosives- (HE-) machining building (building 16-260)
and associated sumps, drainlines, and troughs that discharged into the 260 Outfall drainage channel. The
260 Outfall drainage channel consists of the outfall, a former settling pond, and the lower portion of the
drainage channel leading to Cafon de Valle (Figure 1.0-1). Historically, HE-contaminated water from the
outfall entered the former settling pond and drained into the 260 Outfall drainage channel.

Corrective measures were implemented to address HE associated with the 260 Outfall, including Royal
Demolition Explosive (RDX) and barium (a byproduct of processing HE Baratol), which are the primary
contaminants addressed in the CMI remedy completion report (LANL 2017, 602597) and discussed in this
report. Other compounds associated with the 260 Outfall include Her Majesty’s Explosive (HMX);

2,4 ,6-trinitrotoluene (TNT); volatile organic compounds (VOCs); metals; and HE byproducts and
degradation products. As part of the Long-Term Monitoring and Maintenance Plan, other analytes
measured include semivolatile organic compounds (SVOCs), general inorganics, nitrogen-15/oxygen-18
isotopes in nitrate, and radionuclides. Where appropriate, these compounds are screened in accordance
with the criteria established by the 2016 Compliance Order on Consent (Consent Order), and any
compounds exceeding their respective screening levels are further discussed in this report. Additionally,
field parameters (e.g., dissolved oxygen, oxidation-reduction potential [ORP], pH, specific conductance,
temperature, and turbidity) were collected at select locations, and measurement results are provided.

This report discusses the monitoring and maintenance of the Outfall 260 former settling pond cap; monitoring
of the surge bed water levels; monitoring of water quality at Sanitary Wastewater Systems Consolidation
(SWSC) Spring, Burning Ground Spring, Martin Spring, and the permeable reactive barrier (PRB) alluvial
seep (16-61439); and monitoring of groundwater and surface water (base flow) quality at select locations
within Cafion de Valle, S-Site Canyon, Pajarito Canyon, Water Canyon, and Fishladder Canyon.
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1.1 Regulatory Context

Long-term monitoring and maintenance activities follow the approach put forth in the CMI remedy
completion report for corrective measures at Consolidated Unit 16-012(c)-99 (LANL 2017, 602597). The
long-term water quality monitoring activities complement and integrate with the “Interim Facility-Wide
Groundwater Monitoring Plan for the 2020 Monitoring Year, October 2019-September 2020” (IFGMP)
(N3B 2019, 700451) and the “Interim Facility-Wide Groundwater Monitoring Plan for the 2021 Monitoring
Year, October 2020—September 2021” (N3B 2020, 700927) for groundwater and surface water
monitoring. Newport News Nuclear BWXT-Los Alamos, LLC (N3B) has implemented the IFGMP in
accordance with Section XlI of the Consent Order. The Long-Term Monitoring and Maintenance Plan was
included in the CMI remedy completion report, Appendix A (LANL 2017, 602597). NMED approved the
CMI remedy completion report on November 27, 2017 (NMED 2017, 602758).

Monitoring of groundwater from springs (including SWSC, Burning Ground, Bulldog, and Martin), alluvial
wells, and intermediate and regional wells in the vicinity and downgradient of the 260 Outfall has
historically been conducted as part of the TA-16 260 monitoring group activities conducted under the
IFGMP. With the completion of surface CMI activities at Consolidated Unit 16-021(c)-99 and NMED’s
approval of the “Remedy Completion Report for Corrective Measures Implementation at Consolidated
Unit 16-021(c)-99,” including the Long-Term Monitoring and Maintenance Plan (LANL 2017, 602597;
NMED 2017, 602758), the monitoring of surface water, alluvial groundwater, and springs has been
incorporated into the IFGMP.

1.2 Conceptual Model for Transport of RDX and Barium

RDX and barium were the primary chemicals of potential concern (COPCs) in alluvial groundwater during
the surface CMls from 1999 to 2010 (LANL 2007, 098192). RDX is the most significant COPC within
Carion de Valle and Water Canyon (LANL 2017, 602597). RDX is a mobile compound that does not sorb
strongly to environmental media and is readily transported in water. RDX dissolved in groundwater will
partition between dissolved RDX and sorbed RDX. RDX sorbs minimally to tuff and sediment, with greater
sorption if organic carbon is present. RDX can be degraded both biologically (i.e., microbial degradation)
and chemically (hydrolysis) (LANL 2017, 602597). Long-term reduction of RDX is anticipated because of
source removal (i.e., the elimination of the original outfall source of RDX with the cessation of National
Pollutant Discharge Elimination System [NPDES] discharges into Cafion de Valle [1996], surface removal
activities conducted in 2001, and the surface CMI in 2009 and 2010) and from naturally occurring
degradation processes.

A review of the concentrations of RDX detected in alluvial monitoring wells indicates RDX is either below
the 9.66-ug/L screening level or concentrations show statistically significant long-term decline. The CMI
remedy completion report (LANL 2017, 602597) reported that the majority of detections of RDX in alluvial
wells in Cafion de Valle were near or below the screening level of 9.66 pg/L. There have been higher
concentrations of RDX observed in alluvial monitoring wells downstream of the 260 Outfall in the past

20 yr.

Although the majority of RDX concentrations in discharges from SWSC, Burning Ground, and Martin
Springs and 16-61439 (PRB alluvial seep) from 2000 to 2020 were above the 9.66-ug/L screening level,
concentrations measured between August 2020 and July 2021 are either less than when first detected or
are declining, likely because of the RDX source-reduction actions implemented at Outfall 260 that began
with the cessation of the wastewater discharge in 1996. (LANL 2017, 602597). At Bulldog Spring, RDX
concentrations remained below the 9.66-ug/L screening level. In March 2021, RDX was detected above
the 9.66-pg/L screening value at Burning Ground Spring, Martin Spring, and 16-61439. No concentrations
are reported for SWSC Spring; samples could not be collected because the location was dry.
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Consistent with the description in the CMI remedy completion report (LANL 2017, 602597), the

March 2021 concentrations of RDX detected in the springs are considered protective of nearby surface
water and alluvial groundwater because the concentrations decrease dramatically as the distance
increases away from the source. The objective of long-term monitoring at each spring is to ensure
concentrations remain low or stable with time and the regional aquifer is protected.

Barium was targeted for removal in addition to RDX during Outfall 260 source-removal activities. With the
cessation of discharge from Outfall 260 to Canon de Valle, the estimated inventory of barium has been
significantly reduced (LANL 2002, 073706); however, elevated barium concentrations in Cafion de Valle
alluvial groundwater and surface water persist (LANL 2017, 602597).

Barium mobility is controlled by sorption and the dynamics of surface and alluvial hydrology. Barium
continues to be mobilized by fluctuating water levels in the alluvium. Barium is also irreversibly removed
from groundwater when barite (barium sulfate) precipitates; however, because witherite (barium
carbonate) is also present and dissolves when wet, barium concentrations in alluvial groundwater remain
elevated, buffered by the geochemical processes (LANL 2017, 602597).

Barium is more persistent in shallow groundwater within Cafon de Valle and, to a lesser extent, in
Martin Spring in S-Site Canyon; however, barium is not likely to migrate to perched-intermediate
groundwater or the regional aquifer given its sorptive characteristics, making it considerably less mobile
than RDX in oxidizing groundwater. Although barium is well buffered in the near-surface system, natural
sorptive processes slowly remove it from the system. Barium is elevated only in the surface and alluvial
systems, and its mobility is limited by conditions in near-surface soils and alluvial groundwater. In addition
to flushing dissolved barium from pore water and desorbing any reversibly sorbed barium, higher alluvial
groundwater levels can dissolve barium minerals, primarily witherite, present in the unsaturated zone
(Reid et al. 2005, 093660). Alternatively, declining alluvial groundwater levels will precipitate barium
minerals. The presence of barium minerals partially buffers barium concentrations in surface waters and
significantly buffers barium concentrations in alluvial waters (Reid et al. 2005, 093660).

Barium concentrations in alluvial groundwater within Cafion de Valle continue to be elevated.
Concentrations in spring water are generally less than the 2000-pg/L screening level. Barium
concentrations show a long-term decline in alluvial groundwater samples collected from

location CDV-16-02656, upgradient of the former PRB, suggesting a diminishing source; however,
location CDV-16-611923, upstream of the former PRB cutoff wall, showed a significant spike in barium
concentrations after the PRB was installed in 2010. After the cutoff wall was installed, water levels in the
alluvium above the cutoff wall rose, saturating sediments that likely contained witherite, which is the
mobile fraction of barium. As the witherite dissolved, barium concentrations in groundwater spiked. The
elevated barium eventually dissipated after flooding breached the cutoff wall in 2011.

Surface water and alluvial groundwater include a mix of spring water and water from upgradient locations
and sources. Barium concentrations at surface water (i.e., Cafon de Valle below MDA P) have declined
to below the 2000-pg/L screening level when last sampled in 2019, while barium concentrations in alluvial
groundwater have been steadily declining. At Burning Ground Spring and SWSC Spring, barium
concentrations remain below the 2000-ug/L screening level. Barium concentrations at 16-61439

(alluvial seep) remain above the screening level.

The CMI performance objectives were to reduce concentrations of barium and RDX in alluvial
groundwater to prevent their migration to deeper groundwater. The Long-Term Monitoring and
Maintenance Plan established performance-monitoring points as follows: the five existing alluvial wells in
Carion de Valle, three existing alluvial wells in S-Site Canyon, two surface-water sampling points along
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the perennial surface water reach of Cafion de Valle, one surface-water sampling point in S-Site Canyon,
and at the springs.

1.3 Monitoring Objectives
Key objectives of the long-term monitoring program include the following:

e monitoring effectiveness of the low-permeability cap and surge-bed grouting to ensure infiltrating
water does not encounter and mobilize residual COPCs in the outfall area and underlying shallow
vadose zone

e monitoring the long-term trend in COPC concentrations (primarily HE and barium) in springs,
surface water, and alluvial groundwater to ensure historically declining and/or stable
concentrations persist

2.0 LONG-TERM MONITORING AND MAINTENANCE SAMPLING AND RESULTS

Section 2.0 presents the data collected for this 2021 annual Long-Term Monitoring and Maintenance
Report. The focus of the discussion is RDX and barium, identified as the primary COPCs targeted in the
corrective measures implemented at former 260 Outfall. Other constituents are monitored as part of
long-term monitoring and maintenance, and sampling results for all constituents monitored in the

2021 long-term monitoring and maintenance program are provided in this report. The results are
screened against their respective screening levels, and the constituents that exceed their screening levels
are discussed in more detail in this report.

21 Sampling

The purpose of the long-term monitoring activities is to assess the long-term effectiveness of the CMI for
Consolidated Unit 16-021(c)-99, to monitor the long-term trends in COPC concentrations, and to support
continuous evaluation of the conceptual model for the fate and transport of residual COPCs in nearby
springs, surface water, and alluvial groundwater.

Sampling of groundwater, surface water, and springs for the TA-16 260 monitoring group is conducted
semiannually (LANL 2017, 602406); however, as stated in section 1.0, the timing of the semiannual
sampling events was interrupted by PED approvals and COVID-19 restrictions. In the CMI remedy
completion report, Appendix A (LANL 2017, 602597), the analytes and sampling frequencies proposed in
the IFGMP (N3B 2018, 700000) for alluvial groundwater, surface water, and springs for the TA-16 260
monitoring group were adapted as the long-term monitoring requirements for the former 260 Outfall area.
Table 2.1-1 summarizes the monitoring locations (i.e., TA-16 260 monitoring group); parameters
measured; and sampling frequencies for the springs, alluvial groundwater, and surface waters that make
up the 2021 long-term monitoring program. The suite of compounds measured includes HEXMOD

(i.e., RDX, HMX, TNT, and degradation byproducts), per- and polyfluoroalkyl substances (PFAS), VOCs,
metals, SVOCs, general inorganics, low-level tritium, radionuclides, and nitrogen-15/oxygen-18 isotopes
in nitrate. Table 2.1-2 provides a list of the field parameters and measurement results. Appendix A
provides the field forms associated with sample collection.



2021 Annual Long-Term Monitoring and Maintenance Report for CMI at Former 260 Outfall Area, Revision 1

2.2 Results

This section presents the results for the primary COPCs associated with the Outfall 260 drainage channel
(i.e., RDX and barium) and the concentrations measured in the springs, surface water, and alluvial
groundwater in Cafion de Valle, S-Site Canyon, Pajarito Canyon, Water Canyon, and Fishladder Canyon.
The other constituents monitored as part of the Long-Term Monitoring and Maintenance Plan are
screened against their respective screening levels, and any exceedances identified are further discussed
in this section. All validated analytical results are provided in Appendix B (on CD included with this
document).

To present and evaluate the results from the sampling events, the data are organized by canyon, beginning
with the most upgradient sample location and moving downgradient within each canyon (Figure 1.0-1), as
follows:

e Cafion de Valle segment 1
« CDV-16-02656 (background)
% CDV-16-02657r
% SWSC Spring
¢ Burning Ground Spring
e Cafion de Valle segment 2
% 16-61439 (PRB alluvial seep)
% CDV-16-611923
% CDV-16-611937
% Canon de Valle below MDA P
% CDV-16-02659
¢ S-Site Canyon
< Martin Spring
% MSC-16-06293
% MSC-16-06294
e Pajarito Canyon
+« Bulldog Spring
% Pajarito below S&N Ancho E Basin Confluence (Confluence)
e Water Canyon
< Between E252 and Water at Beta
% Water at Beta
e Fishladder Canyon
% FLC-16-25280
As described above, the Long-Term Monitoring and Maintenance Plan prescribes the sampling of spring

water, surface water, and alluvial groundwater performed in March 2021. The 2021 Long-Term Monitoring
and Maintenance Plan sampling events were performed in March 2021. Table 2.2-1 presents the RDX
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results by canyon or canyon segment. Barium levels are monitored in filtered samples collected from
spring water, surface water, and alluvial groundwater. Table 2.2-2 presents the barium results by canyon
or canyon segment.

Analytes, other than barium or RDX, with screening levels were screened against those levels. Any
exceedances are discussed in section 4, and Table 2.2-3 presents the analytes that exceeded their
respective screening levels.

2.3 Deviations

Sampling at Water Canyon/Canon de Valle (TA-16 260 monitoring group included) for the second quarter
of monitoring year (MY) 2020 was canceled because groundwater field crews were unable to access
Weapons Facilities Operations security areas from March 1 to March 23; approvals to use PEDs in the
TA-16 area were pending. Then, beginning on March 24, 2020, EM-LA transitioned to EMCA status in
response to the COVID-19 pandemic. NMED was notified of the transition to EMCA status on

March 31, 2020 (DOE 2020, 700826). As a result of the EMCA status, the March 2020 sampling
operations were paused. The second semiannual sampling event was conducted in July 2020, and all
data were reported in the previous “2020 Annual Long-Term Monitoring and Maintenance Report for the
Corrective Measures Implementation at Former 260 Outfall Area” (N3B 2020, 701053). The July 2020
event was scheduled to replace both the March and August sampling events for 2020.

Regarding the omission of the polychlorinated biphenyls (PCBs) and dioxin/furan data from the 2020
annual Long-Term Monitoring and Maintenance Report, the following discussion is provided. When the
sampling campaign was implemented in July 2020, following the EMCA shutdown, many of the locations
to be sampled were dry or did not have sufficient water to enable collection of a sample. Where there was
sufficient water for sample collection in July 2020, PCBs and dioxins/furans were analyzed, but the results
are only partially included in Appendix B of the 2020 annual Long-Term Monitoring and Maintenance
Report. While PCB and dioxin/furan analyses were performed on samples collected from Burning Ground
Spring, 16-61439, CDV-16-611937, Martin Spring, Bulldog Spring, and Between E252 and Water at Beta
in July 2020, the PCB and dioxin/furan sampling results were inadvertently excluded from the

2020 annual Long-Term Monitoring and Maintenance Report. This information was reported and
discussed in the “Response to Draft New Mexico Environment Department's Comments on the

2020 Annual Long-Term Monitoring and Maintenance Report for the Corrective Measures Implementation
at Former 260 Outfall Area, September 2020, LANL-20-064, Dated February 10, 2021,” dated

March 2021 (N3B 2021, 701345).

Another deviation to the Long-Term Monitoring and Maintenance Plan requirements resulted from the
lack of water at eight sampling locations. Either the location was dry or there was insufficient water for
sampling. These locations include the following:

e CDV-16-02657r

e SWSC Spring

e CDV-16-611923

e Carion de Valle below MDA P
e MSC-16-06293

e MSC-16-06294

e Water at Beta

e FLC-16-25280
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Tables 2.1-2, 2.2-1, and 2.2-2 present this information and indicate whether the location was dry or had
insufficient water for sampling.

3.0 INSPECTION AND MAINTENANCE

Sections 3.1 and 3.2, respectively, discuss (1) the inspection and maintenance approach for the
low-permeability cap on the former settling pond and (2) monitoring of the surge bed monitoring well
installed to monitor the effectiveness of the injection grouting.

31 Low-Permeability Cap

The objective of the low-permeability cap on top of the former settling pond is to prevent surface water
run-on and infiltration into the outfall area and underlying shallow vadose zone that contain residual RDX.
The low-permeability cap is inspected semiannually for evidence of settling, cracking, erosion, water
ponding, undesirable vegetation growth, and animal intrusion. Each year, inspections are conducted in
March or April to check for damage that may be associated with winter and snowmelt conditions and in
September to monitor for damage from summer rainfall runoff.

In the September 2020 inspection of the low-permeability cap, no erosion, cracking, settlement, or
ponding water was observed. Although there was no evidence of burrowing animals, two ponderosa
pines were removed from the cap, and the slopes were observed to be adequate for water runoff. No
maintenance items were identified during the inspection.

In the March 2021 inspection of the low-permeability cap, no erosion, cracking, settlement, or ponding
water was observed. There was no evidence of burrowing animals, and the slopes were observed to be
adequate for water runoff. One ponderosa pine was removed from the cap. No maintenance items were
identified during the inspection. The inspection forms used to document the fall and spring inspections are
provided in Appendix C.

Storm water run-on and runoff controls are in place to prevent erosion of the low-permeability cap and to
prevent runoff and sediment from moving farther down the 260 Outfall drainage channel. Monitoring and
maintenance of the storm water control structures at the former 260 Outfall area continue under

NPDES Permit No. NM0030759 (Individual Permit or Permit), issued by the U.S. Environmental
Protection Agency, Region 6, on September 30, 2010 (EPA 2010, 213450) and authorizing discharge of
storm water associated with historical industrial activities at the Laboratory. Storm water controls installed
at the site under the Individual Permit currently include vegetation, earthen berms, curbing, riprap, a rock
check dam, and the low-permeability cap; therefore, an additional inspection of the low-permeability cap
is performed when these controls are inspected as required by the Permit. An inspection of the storm
water control structures, including the low-permeability cap at former 260 Outfall area, was performed on
July 22, 2021. The inspection form is provided in Appendix C.

3.2 Surge Bed Monitoring Well

The surge bed monitoring well was installed to evaluate the effectiveness of the grout injected into the
subsurface surge bed and of the low-permeability cap by monitoring for the appearance of water in the
surge bed. Observations of water levels in the surge bed monitoring well during semiannual inspections
have confirmed no detectable volume of water within the well. Additionally, throughout the MY 2021
season, water levels have been monitored by a dedicated in-well transducer; no water has been detected
in the surge bed monitoring well. The raw transducer data are provided in Appendix D.
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4.0 DISCUSSION AND CONCLUSIONS

This section discusses the RDX and barium results from the March 2021 sampling event and how the
results compare with the historical trends (January 2001 through January 2021) and support the
conceptual model. When appropriate, RDX and barium concentration trends were analyzed using the
Mann-Kendall method. Appendix E provides a description of the methods used and the results. In
addition, this section describes other analytes (e.g., iron, manganese, and boron) detected above their
respective screening levels and how these relate to the conditions in the alluvial groundwater.

4.1 RDX

The complete RDX data records for Cafion de Valle segments 1 and 2 are presented in Figures 4.1-1 and
4.1-2, respectively. These figures provide a comprehensive review of the RDX concentrations in waters in
each segment and how the RDX sample results compare with the historical data trends. Based on a
review of these data from locations that have not been dry for several sampling events, RDX
concentrations in alluvial groundwater remain below the 9.66-pg/L screening level or show a long-term
decline. CdV-16-02659 shows a statistically significant decline in RDX concentrations (Appendix E,
Figure E-1), with the last sample result below the 9.66-ug/L screening level. Burning Ground Spring (the
only spring that was not dry) and location 16-61439 (PBR Alluvial Seep) had concentrations above the
screening level of 9.66 ug/L. It can be concluded that the conditions in the surface water, alluvial
groundwater, and springs are consistent with the concept that RDX concentrations vary across the
canyon, but most locations have RDX concentrations below the 9.66-ug/L screening level.

Plate 1 shows the spatial distribution of RDX across Cafion de Valle since the completion of the CMI.

The S-Site Canyon RDX data record is shown in Figure 4.1-3, and the spatial distribution of RDX
detected since the corrective measures is provided on Plate 1. The Martin Spring water RDX
concentrations remain above the screening level, although the sample results from the period of record
(Figure 4.1-3) are consistent with the conclusion that RDX levels continue to decline over time. A Mann-
Kendall trend analysis was performed on the RDX data from the period of record and shows a statistically
significant decreasing trend at the 95% confidence level (Appendix E, Figure E-2). Both MSC-16-06293
and MSC-16-06294 were dry during the last sampling event. Plate 1 shows RDX concentrations across
the canyon with no impacts to surface water downgradient of Martin Spring, suggesting the RDX
concentration in Martin Spring is a localized condition.

The Pajarito Canyon locations include a spring location at Bulldog Spring and a surface water location at
the Confluence. Figure 4.1-4 presents the data record for both locations. Bulldog Spring water RDX
concentrations are consistently below the screening level, including the result of the samples collected in
March 2021. At the Confluence surface water location, the RDX results are consistent with past data—
concentrations are below 9.66 ug/L. Plate 1 shows the spatial distribution of RDX across the canyon.

The Water Canyon RDX data record is presented in Figure 4.1-5. Figure 4.1-5 demonstrates that the
samples are consistent with historical results, which indicate RDX is well below the screening level or not
detected. Samples from the March 2021 sampling event were not available for Water Canyon at Beta
because the location was dry at the time of sampling; however, Between E252 and Water at Beta was
sampled and sample results were nondetected for RDX. Plate 1 shows the spatial distribution of RDX
across the canyon.

Figure 4.1-6 presents the data record for the Fishladder Canyon. In March 2021 results were not
available because the location was dry at the time of sampling. However, the historical record indicates
no impacts to Fishladder Canyon alluvial groundwater above the RDX screening level.
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The sample results support the conceptual model for RDX by demonstrating the following:

e Concentrations of RDX in alluvial monitoring wells continue to be below the 9.66-ug/L screening
level.

e Most alluvial wells in Cafion de Valle are near or below the screening level of 9.66 pg/L.

e RDX concentrations for the March 2021 sampling result in water from Martin Spring are above
the 9.66-ug/L screening level but are steadily declining.

e The current concentrations of RDX detected in the springs suggest the water is not impacting
alluvial groundwater, as concentrations indicate a dramatic decrease away from the source but
may influence surface water RDX concentration during unusually wet years.

The sample results are consistent with past RDX concentration results and do not indicate a change to
the RDX conceptual site model. In addition, the monitoring and observations support the conclusion that
the low-permeability cap and the stabilized surge bed remedies continue to be effective.

4.2 Barium

Barium concentration data records for the Cafon de Valle segments 1 and 2 are presented in

Figures 4.2-1 and 4.2-2, respectively. These figures provide a comprehensive review of barium impacts to
each segment since the start of the IFGMP program and a comparison of the sample barium results with
the existing data trends. A review of these data indicate that the temporal and spatial trends, and
conditions in the surface water, alluvial groundwater, and springs, are consistent with conditions
described in the CMI remedy report (LANL 2017, 602597); therefore, these conditions are still considered
protective of the regional groundwater.

Plate 2 shows the spatial distribution of barium across Cafon de Valle segments 1 and 2 since the
completion of the early phase (i.e., cessation of the Outfall 260 discharge and first phase of soil removal)
of the CMI. In general, barium concentrations at each location are detected above the screening level;
however, the barium results indicate that barium concentrations are declining at alluvial well locations
where barium concentrations exceed the screening level. Mann-Kendall trend analyses performed on all
the alluvial wells show decreasing trends, with CdV-16-02656 and CdV-16-16-611937 resulting in barium
concentration below the 2000-ug/L screening level. Alluvial wells CdV-16-62656, CdV-16-02659,
CdV-16-611923, and CdV-16-611937 all have decreasing barium concentration trends based on
Mann-Kendall trend analysis. Appendix E Figures E-3 through E-6 provide the Mann-Kendall trend
analysis for each location.

In S-Site Canyon, Pajarito Canyon, Water Canyon, and Fishladder Canyon, barium is not detected above
the 2000-ug/L screening level, which is consistent with the historical data record as seen in Figure 4.2-3
(S-Site Canyon), Figure 4.2-4 (Pajarito Canyon), Figure 4.2-5 (Water Canyon), and Figure 4.2-6
(Fishladder Canyon). Plate 2 shows the spatial distribution of barium across the canyons.

Based on the sample results and comparison with the existing barium data records, the following
observations support the conceptual model:

e Concentrations in springs are less than the 2000-ug/L screening level, except at 16-61439
(PRB alluvial seep).

e Barium concentrations at both CdV-16-06259 and 16-61439 remain above 2000 ug/L but
continue to show long-term decline.

e Except for Carnon de Valle, the other canyons in the Long-Term Monitoring and Maintenance Plan
sampling program are not impacted with barium above the screening level.
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As the sample results are consistent with past barium concentration results and the conceptual site
model, no change to the conceptual model is indicated. The barium results are congruent with the RDX
results and support the finding of the continued effectiveness of the low-permeability cap and the
stabilized surge bed.

4.3 Other Analytes Exceeding their Respective Screening Levels

All the analytes monitored as part of the Long-Term Monitoring and Maintenance Plan sampling program
were screened against their respective screening levels. Based on these results, iron, manganese, and
boron were identified as compounds exceeding screening levels. Table 2.2-3 presents the analytes
exceeding their respective screening levels. Note that in the 2020 Annual Long-Term Monitoring and
Maintenance Report, aluminum and perchloroethylene were listed as analytes exceeding their respective
screening levels; however, their results from the March 2021 sampling event did not indicate
exceedances. Therefore, aluminum and perchloroethylene are not presented in Table 2.2-3, nor are they
discussed in this report.

During the March 2021 sampling event, iron and manganese exceeded their respective screening levels
(1000 pg/L and 200 pg/L) with maximum concentrations of 1200 pg/L and 321 pg/L, respectively, in one
sample collected at CDV-16-611937 (CAWA-21-218613). Alluvial groundwater conditions at sample
location CVD-16-611937 were reducing during the sampling event. In March 2021, the dissolved oxygen
concentration was measured at 1.49 mg/L, and the ORP was measured at 96.4 mV, indicating reducing
conditions. Reducing conditions at CVD-16-611937 were likely due to the lack of fresh water flushing the
groundwater at this location.

One reason for these exceedances is the redox-sensitive nature of these analytes, as localized conditions
become more reduced in the alluvial groundwater and the anaerobic bacteria convert iron and
manganese into their more reduced (and more soluble) forms. The detection of iron and manganese
above their screening levels in March 2021 correlates well with the localized reducing conditions in the
alluvial groundwater at this location.

The March 2021 sampling results showed all locations sampled contained iron, with a range from
30.0 pg/L to 1200 ug/L in filtered samples. Iron concentrations did not exceeded 1000 pg/L at any
sampling location other than CVD-16-611937.

Boron also exceeded its screening level (750 pg/L) with a maximum concentration of 1270 ug/L detected
at Martin Spring during the March 2021 sampling event. Elevated concentrations of boron in

Martin Spring water are well documented and relate to historical Laboratory releases at TA-16

(LANL 2018, 602963).

44 Conclusions

The CMI objectives were to reduce the concentrations of barium and RDX in alluvial groundwater to
prevent the migration of these compounds into deeper groundwater. The Long-Term Monitoring and
Maintenance Plan was implemented to (1) monitor the performance of the CMI in terms of these
objectives to evaluate the effectiveness of the low-permeability cap and surge-bed grouting in ensuring
that infiltrating water does not encounter and mobilize residual RDX in the outfall area and underlying
shallow vadose zone and (2) monitor the long-term trend in concentrations of RDX and barium in springs,
surface water, and alluvial groundwater to ensure historically declining and/or stable concentrations
persist. The 2021 sampling and inspection program has met these objectives.

10
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5.0 RECOMMENDATIONS

Based on the results from the March 2021 semiannual sampling event and the inspections of the
low-permeability cap and surge-bed grouting addressed in this report, EM-LA recommends that the Long-
Term Monitoring and Maintenance Plan continue through MY 2022. Sampling and inspection will be
continuous to evaluate the effectiveness of the low-permeability cap and surge-bed grouting and monitor
the long-term trends in COPC (RDX and barium) concentrations. Alluvial groundwater, surface water, and
spring water are anticipated to continue showing stable or declining concentrations of RDX and barium. If
the data show a significant increase in COPC concentrations over time, the conditions in the vicinity of
former 260 Outfall will be reassessed to identify the cause and evaluate whether additional corrective
action is necessary.

Inspections of the low-permeability cap and surge bed will continue on a semiannual basis. If
maintenance items are identified, they will be promptly addressed and reported in the subsequent annual
report.
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Figure 4.2-4  Pajarito Canyon barium data record
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Figure 4.2-5 Water Canyon barium data record
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Figure 4.2-6  Fishladder Canyon barium data record
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Table 2.1-1
Monitoring Locations, Analytes, and Frequency
[
e
S 2
& £
S =
> £
3 e | 8| o
@ 2| 5| 2
] 8| E | o 8
= S| | 8| ¢
= AR
g€ |3/g/8|5/8 {8 e
. - =] -4
Canyon Location aZ 2 g S| Ul &l 3|8 & |
Cafion de CDV-16-02656 Alluvial s? |s |B® |S [B |NM®|S |NM [Ad
Valle 1 CDV-16-02657r Alluvial s [s |B [s |[B [NM [s [nv [A
SWSC Spring Spring S |S B |[S B NM |S |A A
Burning Ground Spring Spring S S (B |[S |B |A S |A A
Carfion de 16-61439 (PRB Alluvial Spring S |S (B |S |B |[NM |S |[NM |A
Valle 2 Seep)
CDV-16-611923 Alluvial S |B [S |B [NM |S |NM |A
CDV-16-611937 Alluvial S |S (B |S |B |[NM |S |[NM |A
Cafion de Valle below Base flow S NM |S NM |A
MDA P
CDV-16-02659 Alluvial S |S (B |S |B |[NM |S |[NM |A
S-Site Canyon | Martin Spring Spring S |S B |[S B |A S |A A
MSC-16-06293 Alluvial S |S (B |S |B |[NM |S |[NM |A
MSC-16-06294 Alluvial S |S (B |S |B |[NM |S |[NM |A
Pajarito Bulldog Spring Spring S S B S B NM |S A A
Canyon Pajarito below S&N Ancho E | Base flow s |s B |s |B |[Nnm[s [nv [A
Basin Confluence
Water Canyon | Between E252 and Water at | Base flow S |S B S B NM |S NM A
Beta
Water at Beta Base flow S |S B S B NM |S NM A
Fishladder FLC-16-25280 Alluvial S |S (B |S |B |[NM |S |[NM |A
Canyon
n/a® Surge Bed Monitoring Well | Surge Bed S |S |S |S NM |[NM |S NM |A
(Intermediate)

@S = Semiannual (two times per yr).
b B = Biennial (one time per 2 yr).

¢ NM = Not measured. This analytical suite is not scheduled to be collected for this type of water at locations assigned to this
monitoring group.

d A = Annual.

€ n/a = Not applicable.
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Table 2.1-2
Long-Term Monitoring and Maintenance Plan Sampling Program Field Parameters
Specific
Screen Top Depth Dissolved Oxygen | Oxidation-Reduction pH Conductance Temperature Turbidity
Watershed Location Sampling Date (ft) (mglL) Potential (mV) (SU?) (4S/em) (deg C) (NTU®) Comments
Carion de Valle 1 CDV-16-02656 3/13/2021 3 4.46 137.4 6.67 320.6 4.7 4.99
CDV-16-02657r 3/13/2021 1.35 NS¢ NS NS NS NS NS Insufficient water for sampling
SWSC Spring 3/13/2021 n/a¢ NS NS NS NS NS NS Insufficient water for sampling
Burning Ground Spring 3/13/2021 n/a 8.21 NMé 6.68 309.1 9.9 0.49
Carion de Valle 2 16-61439 (PRB Alluvial Seep) 3/15/2021 n/a 8.99 NM 6.33 274.2 6.4 9.49
CDV-16-611923 3/15/2021 3.2 NS NS NS NS NS NS Location dry
CDV-16-611937 3/15/2021 3 1.49 96.4 5.88 199.9 3.5 17
Cafion de Valle below MDA P 3/15/2021 n/a NS NS NS NS NS NS Insufficient water for sampling
CDV-16-02659 3/15/2021 1.7 8.41 223.8 6.66 256.7 5.6 6.03
S-Site Canyon Martin Spring 3/10/2021 n/a 8.14 NM 6.84 433.4 7.4 3.76
MSC-16-06293 3/8/2021 2 NS NS NS NS NS NS Location dry
MSC-16-06294 3/19/2021 25 NS NS NS NS NS NS Location dry
Pajarito Canyon Bulldog Spring 3/16/2021 n/a 8.92 NM 7.51 316.7 7.6 6.43
Pajarito below S&N Ancho E Basin | 3/16/2021 n/a 10.66 NM 6.62 231.7 6.7 2.46
Confluence
Water Canyon Between E252 and Water at Beta 3/29/2021 n/a 10.24 NM 7.43 146 4 5.29
Water at Beta 3/19/2021 n/a NS NS NS NS NS NS Location dry
Fishladder Canyon | FLC-16-25280 3/8/2021 n/a NS NS NS NS NS NS Insufficient water for sampling

@ SU = Standard unit.

b NTU = Nephelometric turbidity unit(s).

¢ NS = Not sampled.
4 n/a = Not applicable.

€ NM = Not measured. This analytical suite is not scheduled to be collected for this type of water at locations assigned to this monitoring group.
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Table 2.2-1
RDX Concentrations in Groundwater, Surface Water, and Springs
Depth to Top of Screen Sampling Result NMED Screening
Canyon Location Sample (ft) Date Field Prep Field QC@ Type (Mg/L) Level° Comments
Carion de Valle 1 CDV-16-02656 CAWA-21-218596 3 3/13/2021 UF° REGY 0.4 9.66
CDV-16-02657r NS® 1.35 3/13/2021 NS NS NS 9.66 Insufficient water for sampling
SWSC Spring NS n/af 3/13/2021 NS NS NS 9.66 Insufficient water for sampling
Burning Ground Spring CAWA-21-218378 n/a 3/13/2021 UF REG 18.1 9.66
Carion de Valle 2 16-61439 (PRB Alluvial Seep) CAWA-21-218389 n/a 3/15/2021 UF REG 13 9.66
CDV-16-611923 NS 3.2 3/15/2021 NS NS NS 9.66 Location dry
CDV-16-611937 CAWA-21-218614 3 3/15/2021 UF REG 1.87 9.66
Cafion de Valle below MDA P NS n/a 3/15/2021 NS NS NS 9.66 Insufficient water for sampling
CDV-16-02659 CAWA-21-218602 1.7 3/15/2021 UF REG 3.34 9.66
CAWA-21-218616 1.7 3/15/2021 UF FD¢ 3.44 9.66
S-Site Canyon Martin Spring CAWA-21-218385 n/a 3/10/2021 UF REG 75.2 9.66
MSC-16-06293 NS 2 3/8/2021 NS NS NS 9.66 Location dry
MSC-16-06294 NS 25 3/19/2021 NS NS NS 9.66 Location dry
Pajarito Canyon Bulldog Spring CAPA-21-218370 n/a 3/16/2021 UF REG 8.74 9.66
Pajarito below S&N Ancho E Basin CAPA-21-218367 n/a 3/16/2021 UF REG
Confluence 0.0889 (ND") 9.66
Water Canyon Between E252 and Water at Beta CAWA-21-219608 n/a 3/29/2021 UF REG 0.08 (ND) 9.66
Water at Beta NS n/a 3/19/2021 NS NS NS 9.66 Location dry
Fishladder Canyon FLC-16-25280 NS n/a 3/8/2021 NS NS NS 9.66 Insufficient water for sampling

8 QC = Quality control.

b NMED tap water screening levels are specified in the June 2019 Table A-1 of “Risk Assessment Guidance for Site Investigations and Remediation” (NMED 2019, 700550).

¢ UF = Unfiltered sample.
dREG = Regular sample.
€ NS = Not sampled.

f n/a = Not applicable.

9 FD = Field duplicate.

h ND = Not detected. The method detection limit is 0.087.
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Table 2.2-2
Barium Concentrations in Groundwater, Surface Water, and Springs
Depth to Top of
Screen Result
Canyon Location Sample (ft) Sampling Date Field Prep Field QC? Type (4glL) Screening Level® Comments
Carion de Valle 1 CDV-16-02656 CAWA-21-218595 3 3/13/2021 Fe REGH 1920 2000
CDV-16-02657r NS® 1.35 3/13/2021 NS NS NS 2000 Insufficient water for sampling
SWSC Spring NS n/af 3/13/2021 NS NS NS 2000 Insufficient water for sampling
Burning Ground Spring CAWA-21-218377 n/a 3/13/2021 REG 1110 2000
Carion de Valle 2 16-61439 (PRB Alluvial Seep) CAWA-21-218388 n/a 3/15/2021 REG 3650 2000
CDV-16-611923 NS 3.2 3/15/2021 NS NS NS 2000 Location dry
CDV-16-611937 CAWA-21-218613 3 3/15/2021 F REG 148 2000
Cafion de Valle below MDA P NS n/a 3/15/2021 NS NS NS 2000 Insufficient water for sampling
CDV-16-02659 CAWA-21-218601 1.7 3/15/2021 REG 4290 2000
CAWA-21-218615 1.7 3/15/2021 FD9 4050 2000
S-Site Canyon Martin Spring CAWA-21-218384 n/a 3/10/2021 REG 174 2000
MSC-16-06293 NS 2 3/8/2021 NS NS NS 2000 Location dry
MSC-16-06294 NS 25 3/19/2021 NS NS NS 2000 Location dry
Pajarito Canyon Bulldog Spring CAPA-21-218369 n/a 3/16/2021 REG 82.8 2000
Pajarito below S&N Ancho E Basin Confluence CAPA-21-218366 n/a 3/16/2021 REG 60.1 2000
Water Canyon Between E252 and Water at Beta CAWA-21-218381 n/a 3/29/2021 REG 47 2000
Water at Beta NS n/a 3/19/2021 NS NS NS 2000 Location dry
Fishladder Canyon FLC-16-25280 NS n/a 3/8/2021 NS NS NS 2000 Insufficient water for sampling

@ QC = Quality control.

® New Mexico Water Quality Control Commission groundwater standards.

C F = Filtered.

dREG = Regular sample.

€ NS = Not sampled.
f n/a = Not applicable.
9 FD = Field duplicate.
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Table 2.2-3

Analytes Exceeding Screening Levels

Depth to Top Field
of Screen | Sampling | Field QC? Result | Screening | Prep
Canyon Location Sample (ft) Date Type Analyte (Hgl/L) Level° Code
Cafon de Valle 2 |CDV-16-611937 |CAWA-21-218613 |3 3/15/2021 |REG® Iron 1200 1000 Fd
CDV-16-611937 |CAWA-21-218613 |3 3/15/2021 |REG Manganese 321 200
S-Site Canyon Martin Spring CAWA-21-218384 |n/a® 3/10/2021 |REG Boron 1270 750

@ QC = Quality control.

b New Mexico Water Quality Control Commission groundwater standards.

¢ REG = Regular sample.

4 F = Filtered.

€ n/a = Not applicable.
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Appendix A

Field Forms Associated with Sample Collection






March 2021 Field Forms
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]

L lestean Bevcen  E252 & War Bos
=% _
Y ] Spring/Surface Water Sampling Field Data Sheet =~ —
e name: Bng Fr52 & Wakr Bein DA 03fog 2y | Onmsitetime: oGz
k4 Ob’emve Jmple _per cerence doc. on £9-3 ,,Weathi_}f‘""j+_‘_“?_f. - >
o 53"‘9""5“9‘” U Mogen T veyer | A Vg, O drapdls , NS5 N
R Two-minute safety drill: 1—* 'lL‘“j waeven  soifaed
2/ Meterscahbrated at (1ocat:on] Sr‘u by (whom)__M. SHsdmy at(time) B80S
3 Multimeter number: (00 " Turbidimeter serial number: 1¥ (107283
Samg!_e Retrieval | Date o%j?.q Zu'll B Tlme 09 >D | Method I
T sample Event ID: \wzg _Sample ID Numbers CAWA -2 - ’Lus’ixl , 214 wg 1[3’3‘63
B B e FIELDPARAMETERS S i
— - pH (su) 7. ‘-(7_) Sp Cond. (uS/cm) )qu O Turbidity(NTU): 529
— Temperature( Q): x., 0 DO(mg/L) /0 Zl—l Q(gpm) 3"'\.\\
- | Explanatlon of Q method mcludmg ca|culat|ons
4#") FECA _ By, 1 q
_— - b(’fi ~ 0 ()'7U (,F‘S F3 L\“\i K% Note: To convert cfs to gpm, multiply cfs by 448.83
B o - SlTF. DESCRIPTION (circle allthatapply] o ) o
— . Med|a type rsistent flow)
== | Sample location: Bank Wadmg Station Gage: at / above / below
— Other (specn‘y)
d Description of Eddy Diffuse Other
] Sampling Site:  Written description: Sy g in A oam of‘f’ Dldwer kb
Substrate: Bedrock Concrete Gobble’ @ Sand Mud
__’ Stage Conditions: Stable: flormaf/ low / high Fallmg Rising Other (speafy):
__""' Hydraulic Event: ﬁm ¢ Snowmelt FIood Drought Other (speafy):
"-—"-_‘? -~ Stream Color: Brown @ Green Blue Gray Other (speCIfy):
3 D - . f - . .
_...S:- ‘ escription o Turbulent @ Remrculajcln_g Stagnant B Other
- - flow: " Written description:
: 3 T photosamaees
4} GPS point #1: Name: p A Coordinates: !\_)A- Units: N A
g GPS point #2: Name: Coordinates: Units: l/
uaR Phow#l | Description: Surce o Fecing \y  Tmeipd4s  TekenbY:F mag..
e Photo #2: ' Description: () @Siream Facing: W Time: j/ Taken by: l/
T —— Ph0t0#3 D G s o - = |7 "
X Oth escnptlon QQWAWL Facmg __G__ Tlme Y Taken by .
e -
rnotes: |\ gn Gnewts BE S0r b L Negve | Ddamilo Pmenes | A vy e
. — Offsutetlme A0 00 . Relinquish samples at SMO, care of__¥~ut '?.)r’.um at (tlme) \W

| Objectlves met" \(55
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'%x.mmj (;‘tv\-qe, %.g_-*?mj

_ Spring/Surface Water Sampling Field Data Sheet - - —————
Sltename '\J;um %%{\é S pei _Date: (3)13) 702\ Onsitetime: O30 [
Oblectlve SaopreVper \ow.-‘ev\t::ji o _pg\ _ Weather: S,aq YO

_Samplingcrew: ) Meyee, Y theid, D dorio s - Bratison & nmeEDd (Vewm )

;. Two-minute safety drill: U‘;\{m s.»((.,..es Uue.(‘ Nezerd

Meters callbrated at (Iocat|on) 60 s N\D by (whom) M\ igsa Shshnq  at(tme) R
~— ! Multimeter number: 5‘0 Turbldlmeter serial number: ";Mp.‘ 2 1|Z'5‘]g Z\b’ém 2l8)80 2,203,; =l
_sample Retrieval | Date: O"\"‘sb 7'177 | Time: 3jy2 jeo2\ | Method. P f‘f vl
i Sample Event ID:  \1L57.§ Sample ID Numbers: o >1032¢ 7 I
. o FlELD PARAMETERS - o . " B
pH (su) (q (',,\Z Sp Cond. (uS/cm) 30q Turbldlty(NTU) 0 L]C’
Temperature( a: q. q DO (mg/L) g‘l_\_ . Q(gpm) s, 3%
- Explanatlon onmethod mcludmg iculatlo s ) ; ——\
D Oxidaal U b 0B g LOaee - (508 qom)
S5 gt 5‘3&- SSEC | Y\  Note:Toconvert cfs to gpm, muitiply cfs by 448.83

__SITE DESCRIPTION (circle all that apply) e

Media type: Baseflow (persnstent ﬂow)

Sample location: Bank 7W_ad‘in_g_ Statuon Gage at/ above / below
@ Other (specify):
Description of - @ e leﬂe N Eddy ) _Drffuse Other =

Sampling Site: Wntten descrlptlon - - - -

Substrate: " Bedrock Concrete B ble, @E\ZD éana:; @ L

Stage Condltnons Sta ble bow / high FaIInng _“ﬁ;smg ﬂo_th_er (speafy) ‘

Hydraullc Event Rout_ilng) Snowmelt Flood Drought Other (spemfy)

Stream Color: i BreWn ' ‘ E}Een o Blue- - .Gray o Other (specify):

Description of ‘ Turbulent Recirculating Stagnant Other -

= flow: : iotion: gl BLBIZE Y T e T et ==
o _ \f_".frrtten description: Flow ot e Iﬁ: r ‘Qc«.‘al - -
- . PhotosandGPS S
N GPS pomt #1:  Name: NA . Coordinates: NA " Units: NA =
GPS point #2: Name: J/ Coordinates: v . Units: J/ -
Phot?_!ft_ B Descnptl_(_)n__ ?Mi’._ S Facing: 5 - Tme \ng Taken by 5 ?‘\L\\if B b
' Photo #2 | Descruptlon At Sprce Facmg S Tlme.ND?, Taken by L
. Photo #3: Descrlptlon VJ:(M ' Soue.  Facing: ' Time: W00% Taken by: i
._cft_hﬂnmes \M‘\qer EaMnub Re Spor k&\' Cesut¥s \).p syl - An.nb~*',f:'-'-1-*~ Orserves (O M‘l” _\5{_*’_-
OffSIte time: \O\S Rellnqmsh samples at SMO care of bl \r_,w ; at tlme) l% 00 '

—--— Objectives met? \TCS
|
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g 77

v
b Document No.;  N3B-SOP-ER-3002
Spring and Surface Water Sampling Revision: 0
Effective Date: 4/15/2019
Reference Page: 150f 18
| v ATTACHMENT 1
il Page 1 of 1
Spring/Surface Water Sampling Field Data Sheet
Site name: Mavtin Spyi ny Date: 53|10 ’ 1021 Onsite time: 3 35

Objective: Sanple el ot wa ta PSer om0 P Weather: S\Ammﬂ‘, Hlj\" of U3°F

Sampling crew: AV ||' M-Qfo\s'h/nj, B . Movgcen
< Two-minute safety drill: ¢4, , .\ s 0o SUPPery SurFace’

= Meters calibrated at (location) SMO by (whom)___#A. §1as \’v\_\}f at (time) 01 o0cC
L] Multimeter number: & Sp Turbidimeter serial ng»r:\g'eur_':u V‘l Y
: Sample Retrieval Date: :):\} to]o2) Time: p¥5b- pq,3 Method: e PMM\, o
Sample EventID: | 3¢5 ¢ Sample ID Numbers: ¢ vy —1(-21¢%95 ; -218384 ¢ -21832% ; — 21838
| FIELD PARAMETERS
— pH(su): . ¢4 Sp. Cond. (uS/cm): 433 4 Turbidity (NTU): '3 q(,
<. Temperature (°C): 3 \) DO (mg/L): 9. 14 Qgpm): ©.29
- | A N saan, onge DR T 07 g
- - 5'0 B0 = 30 50¢ e ;;;21 2 Note: To convert cfs to gpm, multiply cfs by 448.83
3 Tetwn wi graducted cup SITE DESCRIPTION (circle all that apply)
9 Media type: @; Baseflow (persistent flow)
Sample location: Bank Wading Station Gage: at / above / below
Midstreg\m natural feature Ot[u.'r_\[specify): Waziv (v -no h,\A)
Description of Pool J Riffle Eddy Diffuse Other
i Sampling Site: Written description: pigjpw Roulder @ Souvie
it Substrate: Bedrock Concrete Cobble Gravel (S;Jd\\ Mud
B Stage Conditions: orme; [ low / high Falling Rising Other (specify): I
| Hydraulic Event: Snowmelt Flood Drought Other (specify):
—~4 Stream Color: Brown Cleé_r __ Green Blue Gray Other (specify):
4 Description of Turbulent Laminé?) Recirculating Stagnant Other
— flow: Written description: | & o
e | Photos and GPS
J{ GPS point #1: Name: wn|a Coordinates: y\\a\ Units: | a
GPS point #2: Name: L Coordinates: \‘/ Units: l,
”f Photo #1: Descrf‘ption: [ Fac‘fng: N Ti.me: pay’3  Taken by: g Mu'fﬂr«v\
| Photo #2: Description: L, ve cowvid Facing: ¢ Time: 0443 Taken by: L
/“.‘ Photo #3: Description: |, . | s Souyie Facing: § Time: pqq3  Taken by:
‘4: Other notes: p. Vigil pevformg HE Spot test, nicgative ) \/n'i.lil presevves @ M. Srasyny GAS
4 Offsite time: ;5 - ¢ Relinquish samples at SMO, care of L. owey at (time) __}1*2.0
j | Objectives met? Vg Ao\
| e
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PRB —1o- sy

-

- B Spring/Surface Water Sampling Field Data Sheet e
I'ﬂB ],l,p 0143‘1 _ Date 031‘512021 _OnSItetlme \\\5 - _

bjectwe '3“‘0'8\& ?é’l' Hft’l'f‘fb“e &gquqhm Weather: Su\'\(\u\” 5{0; i o -

Samplmg crew: i N\twﬂf—' ,} Ahaderssan, D DO

Two-mmutesafetydrlll unewen So tCuces \Le,

¥ Ii\llieit;sicallbrat;dﬁa:‘(locatvon] 50O S_IW by (whom)_J « Pi!\beéon - at (tlme) 0‘510 B
o - . Multimeter number: o0 B Turbidimeter serial number: ’(g iz lO 22 8 ‘7
& __Sample Retrieval Date: \Wl 3lalezy | Time: W\ | Method: ?j—’ 77777777 -
~Sample Event ID: \x,ng ST_;Emebers C AwAp - u—z\gggg -218%384 _'Lngsqo .
1 - FELD PARAMETERS 1
o pH(u: 6. 33 Sp. Cond. (us/em): 27 4. 20 Turbidity (NTU): 7.2/

" Temperature( C) .y - ) DO(mg/L) K C?C] - Q(gpm). 0. LIO

_4 Expla_r;agnmof_(l method mcludmg calculations: 205
Toom! [~ asdml o ogeeal AL *—‘ﬂ x Gan = m 1
' I0see tl/ 20524 ) £ el 1000#v 277351 Note: To convert cfs to gpm, multiply cfs by 448.83

. - . SITEDE ON(circlealithatapply) =~~~ I
|| . Media type: @ Baseflow (persistent flow)
— S_ar;;IeEt_ion: - __ - . . Wad_mg_ .S_taaﬁ-a_g_e_é?/-;bove/below_
| Midstream natural feature Other (spec.fy)
| Desc;i_pt_iai (_)f Pooﬂ o leﬂe Eddy lefuse - -Oth-ér
_d Sampling Site:  Written desn:r:ptlon goonz Com-\\a o"é \rzL\c.- Citbv(;- Pud\ N SO
Substrate: Bedrock Concrete @ @ @ @
— Stage Conditions:  Stable(formaD/ low /high  Faling  Rising . Other (specify):
I Hydraullc Event: @ Snowmelt Elood Drought Other (speufy)
= Stream Color: Brown ( Ciea; Green Blue Gray _Other(specufy).
== Description of Turbulent Recwculatmg Stagnant Other
4 flow: Written description: 5j3 \ow -Fw,,.;
— e Potsaeps
_ GPS point #1: Name: NA Coordinates: A " Units: gt
! GPS point #2: Name: J/ Coordinates: ¥ Units: \}/
| [Photo#l: i Descriton: Gapnp,  Fedng: S Timeiy | TakenbyiJ meger
= l Ph‘_’EO#E 'Description A Jggw“m . Facing: _S Time: X/ _T_a_ken bL._ ) B
Photo #3: Description: d.;umgwqm Facing: nJ Tlme  Taken by:
s °‘he’“°‘9505mm\\o (nducks “’ES_P_«J\' +% o Negudve. J Anéerfm Pa;ems §ba«.~a\o Qﬁs
—t 7_(iff_s'_|tet|me _\q_b\’] ; Relinquish sampl.e.s.?_tSMO_.ca_r_e o_f_ \qu—__‘fl?t_’om. S— a_t (Fnrﬂgﬁﬂlo
N— . Objectives met? ‘\{b
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CAV-iL-02656

M. Stastny calibrates YSi# (o, soc legboele TPMC-LA=lb =043 for detalls
ﬁfﬂm'(B,Nﬂf7uM, A_\Vigul, hﬂ¢j}h£fﬂy) oun site @ Clv-16-01050 w/
€scovk F. Munez

§ }_’@_@__t,_;iu_‘j »f\n'ncd ,U’e,sa_F.lr_r_.:j ..Cln.amajllna. Londihong, lq.l._im? wineved fecvadia

_weather: partly clowdy; 30s :
(.}.b’uhvg_: parge t §avapie CIAV-16-025¢ pee all a.ﬂni.s.cubﬂﬂ_ Sefe 4
- vef. docwmnents _[,mmf en p. 3 0f Hals Fr:-9 beek
Diw= 7.7, »roe AVG DTW = T.671 " Broc
Piw= T.U7" Broc mTD = |1.08 BToc
DIW = 1.69" Broc
We= (Tp-Prw) = 3.33' =
10V = (aLuBgmvm)LwL):Ekigﬁd
3 V= j.LS rJM
Pemp o, water to (uvface @ 0. 05y wrain . meag w/.ﬁv a cf?ucef'eo..() ciap)
Flow thvough el full, Begm legging pavewmeters on YSI#60
(File mame: CAV 1L 0LLS b caba 1D Ay 2021 G2), Gw gamﬂrhmj Logy r{pJﬂ
K1 (8. Muugm.n)
Peuse. P\A!.Mlo; Frer)aer-[—o StLV'ldlolE
(’mw}o on, Begin Ecxw‘rlfw7 (»1 ¢V f-mwjecﬂ ¥ pevavaekerS Stable)
Paumse pranap o allow _Fw rethavfae.,
ﬁPMMF on Resume Semaplung
Cause punap ro whtow fov vechavge

(0S¢ F»Lmr o L Sume gc-mrlimﬂ
loSa 'Pumr o, (Fv.'m,:hleoﬂ) Sowlal}mg (cmf;le-}—g
noko-| k. re d Fuf;wms HE Spot TRA!’; mae?f«th
hote 7 I, iz-ﬁl'ﬂi preSevves Sﬂwrlt—!; T. Meyer GhAx
‘;u.mmLm.j ’DL;Je_( ve et o purge x §am’>(c, .C.giv’lb'b‘lbg!ﬁ pev ol alpru.u'ublc_.
SOFs ¢ reg, 5rc(uw:¢,r:*s‘ Fu.\nl/lng va J- 3 of thiS legbocl. See = Sy -5,
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[120] Crew offgite
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o\
N Cdv-le- 02650 o

¥ Groundwater Sampling Log
T—T 180: Tomel | Well Diameter: Tn. | Date:
202 2 TYY3.i¢ 2 03] 13 ] 1020
g ater Level: T.mal | Top of Scraen: . ]
W at ev lCoQ\/ N A 5.36 Brol "'I',E_" £l 1L lnc«jw\s "

el 1 TO: W, | Bodomof Gerean:
t‘!\/—} b- S s TD= N, og’”ﬁﬂu {\.00 BToC 'ﬂ'f.;; S(vunev{ inteyval
Fampling Device: DTW: | Water Cojumn:
T pp 1.7 znf;ﬁ; kY
gl

A gal. | PackerF
Weasuring Polnt: , g"P 1CV: 5 5c NA
pa: s
mﬂc ™ A oV S T gul. | Gefore: psi
- 1D mmmm?m Ackaton: oo
(* 1. BTOC/ BTIC /BGS/MS L ) Alluviile | 7 3o
Opening: pi

DTW = (LSD - Water Lovel) _Water Golumn (TD - DTW)

(TD/Pump Diameter Multi —— T
1w-umcmmnmwlnnwmm acv-upmS) Aner: v po

s <
I stabiy: | atnce 4 oo | el Tiow | Yesorte Bloc
o1 3} ok 6 Gz 0 o (roducht o
f D455 | Puwnap tn ; W L Yev o Sluv fad i 4
it pacy 1790 6.3 (322 fswe fluod| N 17 (7.9 0005 cleav, wo odlor
I 0457 |7.05 | S0 (3.0 |4 [7.34 av.d 1314 [0 05 [checked O samme vade
L] wol |32 1449 312.0 |45 1.8 ion.0]%.25 0. 6 cleav e odor
i'.'?' wos 6.7t |3 Pl 7 470 [5.94 1M (B Y3 o v chedeed @; Q=0.0F
iy T P T STV P 1219 1907 lo 61 | clewy, wo oclor
[ 3‘;';}” lw: 1 fause Pumyp l’vzﬁcwvt 1o {avp
! 0:1) [Puvwp 4, Bgin (artipling
['A 10:48 | faunse Mim P + alUbw YZ.CL\UL}/?_;,

: 1042 | P fon IBTL_LMLTMPUM;
L T == . B
i 10 50 |Pause bumyd o allody for I(:lr,[«mh?(,

10259 | Punmpe lou ; ReSume 'ummivu,l.
1 h. g

T

I S-S

.64 2 1B : Pv’l'owhl&ic"\ (‘Ll/vwl na Cetuplele
| 10-59 Puv’\d[‘" off [ | ] pling f ———
3\ //

=

P

'T Yes In HACH column » HACH Turbldimeter # _ NP usedbscause NP =

1 B ;

3 Contact Waste: ). T gul. Munitipal Leva:  10.33 BToC p
' ' - g : Formation water

. ugewater: 018 oy 9 - qMI :.a.va , 22687 il 3

: al. plpe water and sampling water) '

a. Total Waste Water:  3—33-3 309 pw,,lm;} cMswp_?m’nuvt

—
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cdv-1v-02450
Compliance Checklist
Well Name: CJV«](J—DLLA'&
Date: u3f )2l
T I
Discharge ‘ Purge Water CV's Purged Comments
Calculation Calculated Drop Pipe Volume Purged Before Minimum
Method Volumes (gal) Volume (gal) (gal) Sampling Purge Met?
Drop Pipe: !
Flow Meter NA - none
” | 3Cvs: N K 0 - 8 l . Ll 1 Y
anua
| L.uS
Stable for three
consecutive
readings?
Parameters Comment:
collected at Dissolved Specific
proper pH Oxygen Conductivity Turbidity
intervals? <0.2STU <0.3 mg/l +3 % (>100) <10NTU or
(HH:MM) Variance variance +5 % (< 100) +10%
1002 (.23 y.1s 3.0 7.L3
10:0S .72 Y. 70 2L.7 5.9
003 WU} y.ye 320 49
Highest: Highest: Median: Median: nowe
b.83 q.7% 21, 7 C.S9
Lowest: Lowest: Median + 23 % | Median + NA%
Calculations: :
0.V yJo 32 20 {lo
Difference: Difference: Median-_3 % | Median -NA %
0.1v 0.24 30i . Fo <10
YN | UN UN ] ON | G)N |
J _
SOP Comments:
Requirements
~Met?
Nowne

(VIY
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e
Le—02L50 ]
Groundwater Level Field Form - -
PART 1: Well Site information ==
We' Name Date. T me onsite [MET" Actuity
CAV- L -6 Sk 63[13) 2y 0133 manual T for (anmpliveg .
Personnel v ; Cable Lengthi‘t): Cable N
’ B Movgen A, Vigil, M. ¢tathniy NA NA ——
Telemewy:  Ves e d Full Tanscuzes | Vas (N3l Mzmzry % rem aining |Battery % =ma-ng
)
] " NA -~ NA "
; Connect Time: Transcuze SN Leg Notz Merrory Log Nae 5 %
- NA NA - o
’ W ater Level iR} [Fest TIiCr Stop =5t j':s + No Cranpe Degsam
r N A N A N ’\ Yes © No 7 NA
Last S1an Dte Data File Name:
N2 NA o
PART 2: Manual Measurements
Measuring Pomt  TO3 (top oater casing:  T:iC iinnes) | Stck-.p Measures o= S O Prevous MP Used [d L
Water Lavel Meter Se=al No Notas:
' Tmems,| 043%F ERYeS Ka
4 A Bioc - .
7,H!II DTW Py 1.7 Measyementeptepr | y Bep]ins‘ (X%
i Tmemst:| 09N @ tsoft | 443 12 el Seveened
V- Arh Bioc "
b 2ff3hy oA | ) - LT MP Height&.l. 2 3C inkerval
| BIC g .
i Time (M3T; 0‘1‘13 MP Efevation| = 19N Sy 1
L 2 Bio -
1 St ors e | 7.5 9 otwl-  7.U7
4 a
- . 7 Srouncwater |
rvetst: [ DY Eevation (SWEI| 7y 3] i\'w\s\
¥ _?n 7D mm Mf- i1.0 ¢ Reference Level o Zp TeonKetm's Grip: - (\( A
PART 3; Replacement Transd
| ‘u'" Tnnm;um s Cal 53t > Date New LT 55l Ratng I#.-..r.ufa Clate’
NA NA NA NA
emory % rernaining.’l {I 2arery % reman.ng L
Transduces Pesfurmance and Pragramming
PART 4: ErrorDrift A ta [PART 5: Prog ing & Final Reading
WL ﬂtmnsducgr Pragamming T me:
read fg1 ity Tire /M3T: —— _Reading
SWE from MM New Test Nare: /
Difference - value: Re'erence Level :
Eroriolerance of . g
b Curreat Depth / —
' I ; /
Notes: . ideas y‘
I O wer e Tammce "%nDat@: -
| [0 cceezmrmrewe Stan Tme:
" TOSFEETA SCAP5R1I6 T Synch Cocks Yes | No ="
{& 24 Ttz eed inenai
o
I
|
{
i
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N3B-Form-6156

NeB;:
Alanos .
Groundwater Level Field Form
Groundwater Leve! Field Form
PART 1: Well Site Information
Wel Name : Date. T me onsite (RAST! Actuizy
CN-\© ~0) (5 ~ o33lemy | O\ bw sareling
[Fersomrel

DNy, 3. Mk, © Reid . V. doamitio

Cable Lengthiy

Telemetry:

Yasl No

Canle SN:

Fell Transzozes Ve No h=m2y % remaining
—
Connect Time: Transsuse SN W Log Nowe Battery %
am B )
W ter Level (R ip_ps’,’____——--'ﬂ_m Stop T2st: ez ' Mo Crznge Desam
T Yer . No ' NA
W Diata File Name:
PART 2: Manuzl M "
Messuning Fort: TOC (top cuter casing! {‘I’EC 1 i Suck-up Measuras cn S |} Prevaus MP Used
3%2* Level Mater Se=al o Notas:
Tore (MST) OCIZO <1314 [ o
O\
i
o kewer[7.22" BNC Messemens ey ‘
¢
Tme (ST / Lsog | 74 30.22 mst
CTV MR / MP Heightit| . 3,04
n IZJ'.‘J )
Time (M3T: %‘% MP Eizvation| = T4 32 8bps)
7
é
DT A w{, oTwe - 7.22 BTIC
- Srouncwaer .
(5T Bevatios (3WE) 7Y 74 b, QJL‘
/TB e Reference Level Tip To= on Kebm's Grip: N h}
PART 3: Replacement Transducer
Transgusar 50 |"..,.a1:,:+:ac = ~ |Rew Ll PSiRateg |M.a‘!& Tate:
Kemory % remaining: W " remaning: /
Transducer Performance and T
PAST & Transduces Emoririft Asceptines  [PART 5: Programming & Fina) Readings L
WL (mansducer| L7 Progamming Torme:
readieg) ifth %@ i\ H G - Tire MET: Reading
P ——
BWE o ( Nzw Teet Nams: = /
N év" = |L()l/l
Ditfzrents = value: Reference Laual /’,’}“5
Efror iclerancs o] - i
z_“ waesducer Cument
— feas. mterva
[:l W Eoor Tammnze Start Dat=:
(1 ccerzmrtsece Start Tt
IEES I S SR Synch Clocks Yes ! No
/ 24 Dtz =nd mzal

N3B-F0rm-6156, Rev. 0
Effective Date: 6/20/19

Implementing Procedures: N3B-SOP-ER-3001] ; N3B-SOP-ER-6001
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03] 15 o2l
DST  o7lc¢e
0700

ot TAKN

not e

calV-le- 07054
B. Murﬂm am-.d]m__{'s n+Ss Tmltjw}-a o SMme —
M. Staskny calibeakes S1# Lo (2 Cpo, Cee logheek TPMC-LA=lL-0Y3

For details i 3
Lvew (BoMovgen, A Vigl, M. Si’“”u?). pusite @ edv-in-oasq u,u/ 4
gseovt M. Li\[e.‘»aj a1 i d =
Datayed cract due s buming activiries @ Buraing Crawndk 8

pev TA-|lL ACC - =
L-pain fm{:'th...‘ .L.lr_a_mm.ra.e.‘p Condibiont dus +o wimJS ..c;mucmt.cjfd'; Ice! =

wited e r : _Q_.Lamvl\j 4o -50¢

—

i, - __D.io.'le-.-t_u_v_e o Purge v Sample CAv-1v 02089 pev all applicable s |
; vef. Adocumatnts fp.mmgl. on p- 2 of Hais {wjhm,u, 4
. Y% |DTw= %.50" Broc Watee level maekey Sn:- 132342 . |
L [149 | PTw =%.50" Broc mTn= i0.349" 8ot B |
- We = TD-PIW = 2.34’ B |
; 4r1o | fevz (0L€2 ) wes i.Se gl 4
k 3Lz Y ud g | 1
115 FMWIF ov; waler 40 Cuvface w=0 U%{N\(th meas v r:;.mfuai'erg w}’) EL|

1S3 | Flow ’ﬂmrawjln cem fuld B?z?m le(jim? F‘»’:@mmd‘evs‘ pa YSI # (b0 (ple nawe ;

(0{\1 lv U2LS9 MY Lozl &1‘]" bW _Sampling Log - iPad # 1 (B.fuﬂ?"‘}‘“‘l) &

222 | Pause P'\A'Mf4 r-’f?.rewﬂ +o S'mmrt-f. =

(223 [’vmr oA Bér?im Smmpii»ﬁj N A ])k\vti'i_cﬁ* Fm*c\mcrcr\' ctabilx |

.J'numplmej (o-./\-\l,»te'rt,' Puwny oft P |

Cummmiuvy Ulfject:ve met o Puvge s Sample CAV-IL-02L59 pevall appucabie = |

L0fs + vef AGLMWACH‘L See p V103 (,,f Gw J'z-‘vwflt ng Legy, (avmrlic\h\.é. .

checllist + Gw Level Field Fovama _d

nofel |L. Tlc,ma performs ME Spot Test h»:juhw B

;‘. nokel . P\GJ Pregevue’ -fo.mFlH; = f\fm-,jc.v\ GAS —
325 | Cvew off ke 3
K NN '!le,iivlzfuusk Sounples do SMO (e & Popova e
T Euent 1Dd: 3529 3
R jm,r\a I'Ds s CAWA-21-213L0)  -202L02; =213 LIS -28L03;
1 =212t =
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Groundwater Sampling Log

pav: @ I - fimsl | Well Diamatar: . | Date:
wou 2 | 330050 : 9.0 02)15 J2021
o Water Lovel: Tmal | Top of Soreem; A RoEl | Nowew
Watev] CAV NA 4,94 sl grec T becing i
LI'-’.( y 0! .94 = S Botiomof Berean: 7, T Veging in
LAV 1L - p2LSY) =mTD> 0. j I pree | g
Sampling Davice: _‘ oW . “-:':% Viaker Colamm: il .ﬁ\’ f&. SLWL(’,W@J \V\‘U\m’
- = PP .50 St .34
B suring Point: Brop gul. | 10V: gal. | Packer Pressure
RloCc | PP NA Y% NA
[ Completion Depth: ! 3CV: . gal. | Before: T
9.1y | ps

. mI R
— Note: :
(* ft. BTOC/ BTIC/BGS/MS L ) f (afickup) of o ':m_h 2 ® | Actuation T
o ' Opening: i

DTW = (LSD - Water Level) Water Column (TD - DTW)

Drop plpe = (TO/Pump intake x Drop Pipe Diameter Multiplier) '
- 1CV = (Wator Column x Well Diameter Multilier) 3 CV=(1CVx3) Atter: . v P
- 'n;E"\ pH ' SPEC COND DO [ Tub g
MST/ X Water
= = TEMP i mg/l b 2 ORP Leval Discharge
c = i [ Rate NOTES
_ f oy | S028T0 AR Brec | ()

H 156 Puuwp dn ;. wijater o §iw fack “ d=o0.07 s

§ ‘ust (110 (k.3 [2we.2 [3.52 303 N [2028458 oot | eleav, o odoy

B 1zoc | w35 (6L 2504 [450 [36d 293 (4.5 [0.0F “:f.‘:ifiﬁliﬁ?‘:

o (203 | L.} (55 [ 26u., [ 7274 (207 211.919.52 |o.ox ¢y ;\c cdor
(20, | b.v3 |v. ¢ [25ud |2.4YS [3 27 M. 8.59 |p.ot ,

B 209 |e-w |5.u J25u.v (3,43 |3.3Y 221 .4 |9.58 [0 0F 5:::';.,{:'&:‘;”@“
122 [ L.W3 |56 (2609 (992 |4t 1231 (8.5% |o. R cleav no rcpex"

- IS | 6.wS |65 266k .92 |y.32 3.1 [4.52 |o.c8 l

L, (28 | b.vS [5.65 Se.S (992 |Y4.4¢ n3y [2.63 o o3
1220 bbb 5 [ F [3 Jbes | Y b3 g5y [ovg

{222 |Pause r’wi#r Prepate 4o fﬂw.lp'l.c

1123 meg bir uf&nm Ewu'o (i 1

e

1211 [Puwmyp diF ; g.iW_F‘flml‘ Ctine thlefe
7 1

Yos In HACH column ® HACH Turbidimetar # NA Usad because N £
: Brumi: - Fra i
- / ContactWiste: | () .o gul Municipel Lot B.5% oy \§,\‘\
F U o rumié . _ .
5 ‘Purge Water: 4§ ——4 b | P S-del caybug; 2263 ':“"ﬂ: Ft..‘m;ll‘“n{rI vl S Q‘"o
= 7T priorto sampling (excluding d
TouWeseeer, |, 35 ot Pouding Covseiidation i e nd suring v, |

¥
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Cdv-1b- 02659

Compliance Checklist

Date: O'JIIS'J‘LOM
1 T
Discharge Purge Water CV's Purged Comments
Calculation Calculated Drop Pipe Volume Purged Before Minimum
Method Volumes (gal) Volume (gal) (gal) Sampling Purge Met?
Drop Pipe:
Flow Meter P peN A \. ‘Z% —_ .21 nondc.
3Cvs: N Rﬁ “ _“'l“" lL‘ H‘t}—' Y N
Manual 43 AP ‘
T P
Stable for three
consecutive
readings?
Parameters Comment:
collected at Dissolved Specific
proper pH Oxygen Conductivity Turbidity
intervals? <0.2STU <0.3 mg/l +3 % (>100) <10 NTUor
(HH:MM) Variance variance +5 % (< 100) 1 10%
12:1 L. LS 3.42 250,y Y4.32
12:13 W-bs 742 264. 6 4.9¢
_ v 4
j2:21 b-LL 3.4 250.% 0.0 bt
Highest: Highest: Median: Median:
I
vl g4 T SkL | yaay
Lowest: Lowest: Median+ 3 % | Median + NA %
Calculations: _ .
v. LS -4 2.uM .30 <\o
Difference:. Difference: Median-_3 % | Median - NA %
0.01 O 0 243%.9¢ <lo
P A Y -
N TN [N | WN ] (N
SOP Comments:
Requirements
Met? nowe

(YN

R A RN e e——— "If'f AI_J' } l_ j__] j _/_
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Groundwater Level Field Form

PART 1: Wel Site Information
‘We Name - Date. T me onsits SMET Actiry
CAv-16- 0205 v:z/w}zn Manwal ¥ Measurament

Pestrnel

B. Moy,

7
A Vigil, M. Siestay, E.Rad

Cable Lengthit: Cadle 3H
NA& NA
W=y % rerraining Battery '+ -ema = ng

NA

Telemery  ves I@ [FellTransdozer “es [No/
N A
Connect Time: Transzuzer 3N N ,A' Log Nolj Merrory % Log Nate Bartey %e:
1
VW ater Level {f! [Fips: TAC Stop T=gh “ee « Mo r2nge [ks ca=
N F\ N ﬁ Yes - N¥ . NA
Last £1a7 Tixte \ Data File Name:

PART 2: Manual Measurements

Measuring Font  FOC Hap oater casing:  TiT (nner)

Suck-.p Measures or 3¢ il ] Prevous MP Used K]

o Witer Lavei Matzr se~al No

o Notes:

Ture (M3T] v HM-IMe 1513\17—
Bea )
s ?w,-l:HuLﬂ#E. .50 tessuonmene o e v Bejmﬁ tn

Time iMST: 1144 tser| ]3¢0 .SV chumJ/ wbevval
¥ A Biot N
31*““[:1’\\‘ ape;|  2.S0 MP Height .. 3. 24

Time JM3T: MP Eievation| = T1303.%Y

b —
CT i BMP: otwlt +2 3.S0
= i Grouncuater,
Titg JM3T: 1144 E::a:u,, (.:{2.5:; 1246 .L‘-‘
MToaeme| 10,34 Treenes eV ZRTeonkebms3np gy
PART 3: Replacement Transducer P
Transdozer 3N [:m zrato Date Naw LT 551 Rat=g ]h!a’.u‘hn-“ﬁ'b:ll,é'
.emory *s remaining Ié‘ar.en; %« reman.ng /
Transducer Performance and Programming -
PART d: Transducer ErrorDrift Accer PART 5: P ing & Final Reading
WL dtransducer T e
read =g (M, Proganming T me Tire {MET: Reading

SVVE from M

New Test Name:

Drference = valus:|

Reference Level

Ewor 1cleranoe of

[0 oemcezmrmeave

P

- .
yarsdumer \q,ky"ﬁ;t"
b")\ y(‘ Meas. intesva:
Notzs: a b o
[ wereer Tamnce ‘:/," g 5t -
: 3t Cate:
~

1EPIDIL X500 L oG o3 SUBEMIER

= Stat Tma:

3ynch C'ocks Yes ' No

4

P
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Appendix E

Field

Documentation

Water/CdV Watershed MY2021 Q2 and other Field Activities from March 9-April 5, 2021

N3B-Form-6156

NeB:
Alamos .
Groundwater Level Field Form
Groundwater Leve!l Field Form
PART 1: Well Site Information
Wl Name : ] ) Date: Teme onsitz (M2T! Actvin
CV-\o- VALY [ignay | woo TAw Samiing
[Personnel Cable Lengehifs: Caxb SN
3-Meqer, 3 Nevaviic , V. Ansemson
Telemeny, ¥as: No T [FalTrarscores Yaet No !"'*’T/‘i"i"ﬂm"‘ atety % mmanng:
Connect Tims: =

Transsizer 5 N/

Leg Nots Memory %

Log Noe Battery %

Water Level {fi:

T i

AN —

TiCT Stop Tezt Ves | Mo

Crange Desca=

Yes t No i NA

Last S Dizte

Data File Name:

AT

PART 2: Manual Measuremenis

e —
Weasuring Poms: TOC fop outer casing!  (Ti0 imn?_j) Stick-up Measured on S Rj Prevaoue MP Used E-
- Water Level Water Se-al o Notes:
Tres iMST] ‘\\D _7 ‘ D P
w wouPy] DD ok\L fessuerers e \{
iR i 1S
TmeimsT: | 111D soe | 7310.U3 V_Mk }"“’c\ !
orw bvey| D15 ToHC mpHeigne | . (1,00 0.0 fom
Do
Tme itz | Wi MP Eisvation| = “}33(,,. 43
oriw aevey| 8,19 ‘oYricC - oTw:l- R, \510"*\[.
Srouncy
Time (MST;. = & Eevation léﬁg “,Z Ug‘l’%
TR ENE 3i|51m Reference Level ZpT=onketms Gip: AMiQ
PART 3: Rey Tra
Transducer 5N

NEW LT P9l Ratng

Memory % remaining:l

Calzaton Cate
Zanery % remaning:

ll.!.i'.!.ll/aﬁu Cate:
/

Transducer Fert

/

PART &7

Pt PART 5: Programuning & Final Readings

=

WL ftransducer|
readsg)

Progamming Tene:

//".rze (ST

SWE from MM

Rzw Test Name:

2z

Reading

Diffarence i value: Refarence Levaly %\h\
Eor iclerance of| o s Dot
frarsdures e D}K
Nots: }G{,L‘tewg:

[ e 2w romrmnes

[~
Start Data:

Stant Tms

SOIRE=LEN

[Eymeh Clotks Yes | Ko

A Dtz zod mzai

N3B-Form-6156, Rev. 0
Effective Date: 6/20/19

Implementing Procedures: N3B-SOP-ER-3001; N3B-SOP-ER-6001
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M Los N3B-Form-6156
Alamos

Groundwater Level Field Form

Groundwater Level Field Form

PART 1: Well Se tnformation
Vel Name : j Date. T-me onsite MST: Actvity .
M3 \e-ow2a Bl | oss Ao Sepneling
Personnel Cable Lengthit: CoderZH:
J-N\l\[{(‘l l\.?\é’it\,\ s,r'\n&rsuw
Telenemy:  Yes: No Full Tramscusss Ve No hd=r=7y % remaining Batiery % =mar np:

Connect Time: :'Fi?s:i:ji/ Leg Notz Memory % Lag Noe Battery %a

Water Leved ift! P!"ﬁ;: T iCr Stop T=st Ve + Mg Crange Cas 2=
/ ez ' No \ NA
= SW Data File Narre:

PART 2 Manual M

p—

Measuring Pomt TOC {2p outer mmg_%;r?:‘ld — SJM = Sack—p Measumd;z rse -: O FrevsswPized 34

Time tmsT | 058 782342
o souer| 1095 prc < in e D(Ll
Time (MST; 1%& ot Lson | 1283 1M

orw iaevpy| [0, 9D P MP Height &.| . %, O]
Time uaT: | A OH VP Esevation| =12 85.3 7

oriv o, | 10,55 orw . ¥0-92
Time (M5T: “»LS = _er'mgﬁ;; ]2 482
o ase:| M e esliere Zp Tz onketms Grip: N

PART 3. Replacement Transducer

Transdooer S Cal oraton Date Newil =5l Ratng lrea-w
Wemory %2 rsmzjning.l Eanery % reman.g /

Transducer Fesformanse and Programening —
PART 4: Transduces ErronDrift Accep FART 5: Pr ing & Final Reading —
WL itransducer Progamming Tee: /
=S = = = Tirs dMET: Reading
SWE from MM New Test Name: o
Reference Level : o \‘L \
Diffzrence » value: 4’ ‘ H
Ewor 1eleranos of — -
Tarsguzer Currest D,/.,gp(
Notes: )eénewx:
=
[ wew e rmncs SR
San Tms:
EETTRELE

Synzh Clotis Yes ! No

/ LA TEE =R A

N3B-Form-6156, Rev. 0
Effective Date: 6/20/19

Implementing Procedures: N3B-SOP-ER-3001; N3B-SOP-ER-6001 Page 1 of 1
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CAV- L= L4
_Ke,?—[’ Lo of Flas foﬂlm;uia v yhu«’/'lVW) tthu s
ceiw suate(@ cdvelp-LnadT '

Lm&ia[_ﬂ-_j Wiy unmevin fovyagna

Wiather ' povtly cloudy, Yog

L&h;luhgp Purge t s ple (dv-le-vl1a37r pev ar;fawuvloi"— ved. a/oaumc':mf“s
+ Seps fuuwﬁ o . 2 ot Flag Ice.jhc-:r-tv-

Diw= (.22 7 uiic WL S 132341

Diw= . 22" e WmTP= 11.S% £ i

Wiz TP- PTw: § 3"

fov= (01397 ) (We) = 0.9 gl

_3[‘,'\/; j-b?— e‘}iu'

Pump ou | water 4o Suvpace € 6= 0.03 g pas (aun mea.s_.w' ﬁrw(;pv\{"eﬂﬂ cmr)

Flow 4'lnfaw_]h el fv“, ?;z.:),.w logqle TraraxV\,frt‘I_e.rS,,(}A YEI ¥ Lo, (H].e Wavge -

L-Ju* I 11921 ' M‘},LJ)LL,,Q.:L)., aw ,jmplviwtj Lufj

Pawie puamp, jvepere fo Sample (“) I Cv rmrc}eﬂ, pPavoweters J-im‘blcz)

-PU‘WY) u.‘/',, E}eg'.\n -S(Ath Hj

1. D—ﬂ.J presevves Snylr‘lGS, M. Stastny GAS

A Vigil Py formas He Spet test | negatyve

nll _gtaMMulu’j_ ()h)c‘.’c,hun vaet e wrge S';mn]\h CAv-IL-Lh a3y per b m}o,putc-l?le_

)
<
<

1
\

|
S

fﬂv’ Gw Sc\ﬂnr-bwj Lutj, CﬂmFLA-‘A"ILt’ claccidict + Gw Level rlc’.[gp Fov wma_
CYiw off site

I"Z(;lmqwfh Samaples do §M6 (o 1. Popova

Pvent 1D (3523

Lavaplel Ds ; C&WA-,,-L_I—;tisb_,!z_/-,f_zl?),om, “210 1

l'£(’, Aothu‘{/rcwl'S -+ SCPS {:vu«cﬂ din F 3 of Haig la«;boatlr See 1’24 bl-w3
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Appendix E
Field Documentation

Groundwater Sampling Log
3 fi.mal | Well Diameter: in. [ Date: _ ‘ o
2021 = 2L 71359.59 s 2 U3I1§J 2021 .
Watershed: "Water Level: T.msl | Top of Screan: L mal | Notes:
th,vlh'f?“/ - NA 13505 (Lo m":)m, T 'o&"ih; (A -
(,‘jl!- 1b- W93 =mTD = 11.SD ”"E}.'f 135,59 (mv'mie) | swveened mrerval |
Bumpling Device: I e Cotamn: ___ 3
v.21 0 " bg 5.3 I =
: Droj gal. t gal. resoure
T Lp | M NA - 0. 3% - N |
“Compietion Depth: - 2 2 _
* m—wmm:aaﬁym o | oo )
(* . BTOC/ BTIC /BGS/MS L) uvidis |3 0
MW:
DTW =(L8D - Water Level) Water Column (TD - n-rw; . |
1V < et el Dlmotar Motiort 3 G (1 GV x3) | After: v Pl
TN pH SPEC COND po | Tub [ Water |
""ag' ot . psiom R e 2 Leve | Discharge
1 = % (>1 $03 | qgor w " {2'.’:) = i
Ol 5
Stabllity: mﬁzg :ﬂ((s’&?) mghl . | 290% Yes or No BrIC |
1264 Pamp dia: Wider tv Slivfae (_\) Gl= 0. UBlgpm |
T 7 T
idoo [1.22 |2 [0 3 [3%» M3l N 5.4 |L.S1 | 0.0% Lfc..-!.,l»} Lv:wms\q woley]
: o r) [ i
1403 |L.0F |43 |202.5 [2-0) |37 iM-1[u o |0.bY e T
idoi, [S.92 [y J2oa.0 |i-3F |2loi 122.0 LU |0.64 |vafemc 4w 0 0T9pm |
Wpq 15.a1 [3.8 |20338 [1Aa% [i8.40 212 |12 0,04 5|.;l§;\n-_1 |1QEJ!.;‘ browd]
— ) r, Wo ve(Ov ]
iz [S.90 |2 J2eib J1YY 1S i2%.9 (LIS |0.07 IS olor, Vo ve {
iy [S.90 |2.v J20t.0  JUSY fleq> u3s|v1 [0.09 |
ig  |5.93 35 114949 M9 11100 Vo |9y [Lb19 Jo.04 |
1419 ?ﬂ.ulﬁ ?um:ﬂ Fm’ If‘Yt‘P-f'ﬂ Sa M1r.ilu. |
42 | Puwp lon p*au-}!\m Sepan placy
{ U
s i C ik 7 [
[4CA "Mﬂn# (- Souapiane Coup = .:
u °/‘h5l1"/ i s
L =~
Yes in HACH column s HACH Turbidimeters WA used becauss N e M
Contact Wests: |0 "3 ok p— Mlgu*‘ il S R WL o
; A Dram#: A
wpurge sty 4 o |.(GS 9% S gal Corboy , 1354 ".:u."?‘:‘if“‘m;?;':fmm J
Total Waste Water: -t ] \}3 9l Pm&mq Lm’ischf{a—-haﬂ plpe water and sampling
B o Y ED

: /—#
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Compliance Checklist
NE
)
U>2 Well Name: CJV “lb-ul13y
Date: 0.‘5[ l§!u
Discharge Purge Water CV's Purged Comments
Calculation Calculated Drop Pipe Volume Purged Before Minimum Addi .
Method Volumes (gal) Volume (gal) (gal) Sampling Purge Met? OV puare o i
D Pipe: :
Flow Meter i '&eh l.90 #o veach
3 l. (ac ) Stabiti
Y N Stabitiy
3Cvs: N P\ I__W l—fﬁ'
Manual ‘ Z (rwr l—._,\
—L"J Z w.{“’: 1 \W’OL
KL -,“l‘)[
Stable for three
consecutive
readings?
Parameters Comment:
collected at Dissolved Specific
proper pH Oxygen Conductivity Turbidity
intervals? <0.25TU <0.3 mg/l *3 % (>100) <10 NTU or
(HH:MM) Variance variance +5 % (< 100) + 10%
tqi1 G.90 l.44 100, ¢ ', . So
I4i$ $.qo 1.54 20 © | .47 Woing
CIR! 5. 39 \.qq 199 4 i7.00
Highest: Highest: Median: Median:
5,490 Y 201, 0 W%
Lowest: Lowest: Median+_3 % | Median+ iD %
Calculations: -
alculations gq% 'qu 201.03 \%.U’L
Difference: Difference: Median-_X % | Median-10 %
0.9 0-10 49. 9% 15.23
YN YN [ON ] UNn [(y .
SOP Comments:
Requirements )
Met? i oin_

(N
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Appendix E
Field Documentation

Water/CdV Watershed MY2021 Q2 and other Field Activities from March 9-April 5, 2021

/ Groundwater Level Field Form
>
JPHRT 1: Wel) Site Information
“iNe Name | Date.. B T me onsite (3T Actvity
CAdv-1L-L11937 "l“} ke (346 Manuu! I meaSuvevaent
Pesonnel - £ Cable Lengthift): Cadle SN:
B. Movgen A Vigil, . Bad, M. Stastn v. N A NA
Telemewy Ves L Hg i Full Transcace Vas | Merrcry % rerv aining Bartery % ©emar ng:
NA NA
Connect Time: . Transzuce’ SN Log Notz Memrory % Log Note Battery %e:
NA
W ater Level {ft) T \BSt) TiCh Stop Tex{,Yes + Mo Cr2npe Qs cam
N A N P‘ Tes © NOF. NA
Last S1an Dizte \/ Data File Name:
N

PARY 2: Manual Measwements

Measunng Pont  TOC itop oater casing:

T:iC isnnen |

Suck-cp Measurez oz 37

[0 PevosMPlsed [

Zynch Clocks Yes ' No

[W3ter Level Weter Seral No Notes:
Tmemmst;| (344 112342
b LTt
rsporw mopey] b 22 Messumrenminies | Beguns in
Tme wsT: | 1353 R S .
ot Lsor |77 369. 59 Stveened 1terva)
blisju oTw ey | L. 22 MP Height&.|. 3.DU
2% Time MsT:| 35— NA MP Eievation| = ] 31,2. 54
1
CTW (A BMP,. NA oTW:|- (.22
= Time |MS|T: 1362 e'-"""&:f; 350 23
3 . . o
Sl e 1153 Referance Livd) K ZpTeonKebm's3rp:  \y o
PART 3. Replacement Transducer
Transdice? SN Cal orat o Date New L7 £5 Ratng I'ﬁa-tuhmu ate:
Memory *a remaining [Eanary e rEM3N. "3 P
Transducer Pesfurmancs and Programaung L
PART 4: Transducer ErroriDrift Acceptance  [PART 5: P ing & Final Readings /
WL ftransducer Progamming T-me:
read rg) (R P Time (M3T! Reading
SWE from MM, New Test Narre
Jerence I
Difference n value: Re! Leuat
Emor 1olerance of n t
fransduzer Curnm}»ﬁ/
/d{s inferva)
Stat Cate:
Stat Tme:
ELNECES
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Water/CdV Watershed MY2021 Q2 and other Field Activities from March 9-April 5, 2021

lb-b)2307 (_Cuvgz Eac(]. Mcw;h\’\u(j Wzlfl)
Crew ensite @ lb-(12309
DTW > 22.94 Bnc (DRY TD) ]
Locahon dr_uj +o total d@p(’h + wiell C,ay\u._!'ej Aue +o
:VlSuHﬂLlu/\f’ W ter ([A.NW_) B
Caw off aike |- (12309
Lo p- 83 fev movning achvihes
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Water/CdV Watershed MY2021 Q2 and other Field Activities from March 9-April 5, 2021

b~ (123¢4

59

Groundwater Level Field Form

PART 1: Well Site nformation

Wa Name ('n\r.]-- v ed vwanibov- [Date. T me onsite M3T" Actwry
-p11309 14y winy P}flﬂ}}.! e Muv\vnu[ b fl.-v Savanjivig
Personnel Cable Lengtiv)

B Movaguw, A vigil, M Sttty P Munor NA

Catle EN ’
N A
Battesy % =ma = ng

Telemeuy Ves: Elf) Fell Transcures” Ve @9 Mermory % rerainmg
tA NA [ e
Connect Time: Transcuze® 3NW Leg Nots Merrory % Log Note Baney %
NA N A NP NP
W ater Level (R Fpsi) TiCr Stop Tast, “Ves -W C-:nges tam
A N A NA il
Last 5137 Dixte Dara File Name
N A NA
PART 2: Manual Measuremenis o,
Measurng Pont  TOC itop oater casin&- iC (mner) Stick--p Measures 07 S [m] Prevous MP Used [
ter Level Meter Seral No Notes:
Tmeousy| 07C1 742391
ww wowey| DY Lersurments o fapy
'
Tme (MST: wsor | 7533 LSl hone , welA
" ’ i .
TW i# bMP; MPHeighta|. .87 s DRY 4 TD.
_ '
Time {MAT: MP Efevation| = 1530 . Y4 vl
. dvy
DT A bMP; orw:|. 044 (57
- N Grounsaaer| DRY TD at
Time  MST: 4] ".l Y Eevatign -:-3{1&‘5_1
0 ‘.5;“;}’ 1. gl‘i it Reference Level e g‘ 7, b \.l 'M\') Zip T on Kebm's Grip: N A
PART 3: Ri Transd
Transducer 5 Cal zat > Date New LT FSIRat~g Ma~ufaciure Date
Memory *s remaining | Barery " reman.ng =
Transducer Parfr and Prag 2
PART 4 Trangduces ErrorDrift Acceptanoe  [PART 5: Prog g & Final Reading
YL itransducer P ing Tomie:
read 5gi A e "m-y\'-‘é Reading

JWE from MM

New Test Name:|

Diference < value:

Re’erence Level

Eror 10lerance o]

Current Captn:
rarsduten

Meas eV

MNotes: N

T
[ T — Sta-tCate:
] owoe zmr revrce S@an Tme:

SEFNTEA

Synzh C'octis Yes ' No

@A e 3rd nmal

o}’l?’l
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OgIZ(J«’-‘)‘V . %Q 63‘0@ SY N Av\t\no 55_451\/\ (mflv'{ngc/

Spring/Surface Water Sampling Field Data Sheet

Site name: ?u) Delows SAN Anono  Date: OSIHJIZOU Onsite time: {CO
(- Beagin
Obled“’e Sump\e  Pir applieme R + Doawmnweathe' S.mm\ HOs

Samplmg crew: ). Mener O YemeMo, ). Andemon, NMED Kevin R
Two-minute safety drill: H\\"""j Pazards | wildl,Fe
e N1 Raze it )

Meters calibrated at (location) 50 5SMO by (whom)_ 3 . Neadgrsevy at (time) _O 80O
Multimeter number: 60 T'ufbidimeterwserialhu;bér- WO ZZS’I : - .
_S:mm7§;t£§;I Date _(_))hSl‘Zod - Time: ] \\LD _-_ Method PP - ___ “__
Sample Event ID: \35 28 Sample ID Numbers Cg?ﬁ 7,\ -‘7_\% )we zl's _’;m Z\%Z(pg
T smoeasawens | }
pH (su): G.ul Sp Cond. (uS/cm) 23( 70 Turbldlty(NTU) 7246

Tem;;eréture ("C)‘ (.1 DO(mg/L) \0. 00 Q(gpm Y u‘l

Expianatlon onmethod including calculattons g (hwé.f e ?q‘.;“el\— i\vl"t o o5 éHl

HO\D be = 00‘0 (,FS K Ll \-\\7 ?)17 - i'-! "lq 19@ &le To convert cfs to gpm, multiply cfs by 448.83

SITE DESCRIPTION (cnrcle aII that apply)

——,

Media type: Spring (Baseflow (pérsistent flow)

Sample location: Bank Wading Station Gage: at / above / below
(¥lidstream natural feature Other (specify):
T et o
Description of Pool I RifF;} Eddy Diffuse Other

Sampling Site: Written description: y,(p

—— THoR)  Conerere CbE>  (Ga®  Gad mue

Stage Conditions: Stable{norma? / low / high Falling

Rising Other (spec1fy) |
Hydraulic Event: @TE) Snowmelt Flood Drought Other (specnfy)
Stream Color: Brown Clear Green ™ Blue Gray Other (speufy)
Description of urbulent Laminar Recirculating Stagnant Other
flow: " ot .
Bdiie ?ktam___&zﬁ,,[ﬂ'i@__(ﬁ,\c&,\,
i __Photos and GPS )
GPS point #1: Name: NA Coordinates: NA Units:
GPS point #2: Name: \l/ Coordinates: J/ Units:
Photo #1: Description: %@,\!‘1(’, - Facﬁingﬁ: ~J _Tir"r}er:i\_zg . Taken by: ‘jlﬁ/\l o
Photo #2: Description: Ug@v\iﬁm Facing: \aJ Time: L Taken by: !
Photo #3: Descrlptxon: bl‘:‘uf\s’tv(ﬂh'\ Facing: SE Time: Taken by: /
Othe . ) X
Other notes:  {E Soor fesk ; Neywdwe -, 3, Roserson Retsmes * ) Wyer QnY
fosfte time: \\Sb Relinquish samples at SMO care of_al ?\00»-‘0\ at (time) __ 4%

Objectives met? j ¢4
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BU\\&S /bem\f\fj | | | | _ﬂ____?_g_[?

. __ Spring/Surface Water Sampling Field Data Sheet
Slt_ena:ni fwl\daj %&‘“Wj Date: UZlMZU&\ B 0n5|tet|me _._\zqom_

_Obiective: & gie e cof. degs t 3!7?3 on__ ¢4 3 Weather ‘5*’“‘“‘1 Hes

_‘__Samplmgcrew \)N\cﬁr D dcanwito | N Onderson L IOMED Yewin 8. . B

Two-minute safety drill: Unendn _Suifares ?xa dio. i ] L

© Meters calibrated at(loca'uon) SMO - by (whom)_3. Ansessn N _at ({imé) 0o o I
Multimeter number: 50 7 o Turbldlmetar s-erlai;w;nber llo (.1'0?; 287 o
 Sample Ret Retrieval | Date: 227 o3fiehay [Time: \027 | Method: PP ] 1
o Samelefuenti>: 13528 | Sample D Numbers: (4% - \- ifaunr, 20030, vgan a%572

B ‘ . FIELDPARAMETERS - ) )

pH (su) 7. S Sp Cond. (uS/cm): 3. 70 Turblduty(NTU) Cr 43 —
Temperature( C: 7. © - DO (mg/L) 8.C\2 N Q(gpm) 0 \S .

Explanatlon of Q method, mcludmg calculatlons

(D 250mL (Z) 250 mL @ 290 mL y (@&Lx Tgat o ' ._.: Bt

-__730 E{'Lv_ B gesec 20 SCL, - PR Z_?JSL INote- ‘_l'o convert cfs to gpm multiply cfs tffs .83
- ?‘ITE DESCRIPTI_gN_ggrgle all that apply) e .
Medla type Baseflow (persnstent flow) — —
Sample Iocatlon: - _Baak o Wadmg ' ‘ Statlon Gage at / above / below =
_Mids_tréam natura] fea_tu-rel o Other (spemfy) T - -
~~ -~ Description of ] Pl ) Riffle Eddy ~ Diffise  Other B
~ . Sampling Site:

Written description: foei Yla.., duwze

______ Substrate: " Bedrock Concrete C0bble - '-"—  Mud N

Stage Conditions: Stable norrnal / Iow / hngh Fallmg Rising Other (specufy): o
Hydraulif Event: Snowmelt Flood . Drought Othér (Speufy): = F
St.re.am Co-lor: B;aWn Gre-en Bluéﬂ Gray Other (speafy); —
Description of Turbulent Recirculating Stagn‘ant Other
flow: ﬁvivintten description: NA - -
T bhotosamaes 7
———— GPS point #1: Name: NA Coordinates:  p . Units: yA
Y GPS point #2:. Name: l/ Coordinates: 3/ : Units: l, a o
oM DeRUON Sywe  Fadng sw Tmeu  Takenby I eger
' Photo#2: Description: ygp Uowe gome Facing: Sy Time: _l}_ Taken by_ d T
. Photo #3: Descnptton 6\‘&» Sowrce. . Facmg_gE_ Time Taken by: E
Othar notes: \—H; S e.;k ml, _N..’uuthv{_. ‘ - 3 [\‘\MS‘N/\ W%W% e
Offsite tlme \'7)'],\ Relmqulsh samples at SMO care of tv\,‘r v ﬁm - at (tm?e)ﬁul'l? 0

Objectlves met? \{‘f/‘a —— —
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| nspection Forms






Cap and BMP Inspection Forms






Inspection Report
Corrective Measures at Consolidation Unit 16-021(c)-99

Date/Time: Q - ‘-}— - 2075 Report Number: 6

Weather: § G K Cf&ﬁf

Personnel:  (glf h Clatt
BEhifyy vawgle e

R.ohgw Sewunais o

Low-Permeability Cap Inspection

Yes | No Comments

Is there evidence of new settlement?

Is there evidence of cracking?

Is there evidence of erosion/rutting?

Is there evidence of ponding?

Is there evidence of burrowing animals?

Is there evidence of undesirable vegetative growth?

X
X
X
X
»
A

Are the slopes adequate for surface water drainage?

Is there evidence of soil movement/slope instability? -2 PO pes
{example: cracks in the soil running parallel to the slope or soil 70 U)YOUJ\ v\tsj
sloughing)

Are there any additional conditions during the inspections that require attention?

Signature:

NeB::
Alamos




Inspection Report
Corrective Measures at Consolidation Unit 16-021(c)-99

Date/Time: 04/08/2021 / 4:30 pm Report Number: 7
Weather: Partly cloudy 66° F
Personnel: M. Adam Ullom

Low-Permeability Cap Inspection

Yes | No Comments
Is there evidence of new settlement?
X
Is there evidence of cracking?
X
Is there evidence of erosion/rutting?
X
Is there evidence of ponding?
X
Is there evidence of burrowing animals?
X
Is there evidence of undesirable vegetative growth? Removed small Ponderosa
X saplings from Site.
Are the slopes adequate for surface water drainage?
X
Is there evidence of soil movement/slope instabitity?
{example: cracks in the soil running parallel to the slope or soil X
sloughing)

Are there any addjtional conditions during the inspections that require attention?

VA

Signature: w. .t_/;jw %/ #&15‘6&

NeB:;
Alamos



8/4/2021

Work Orders (No Grouping)

Los
Alamos

Maintenance Details

Requested: 7/21/2021 9:36:16 AM Target: 8/3/2021 AP
Procedure: Post Storm Control Priority/Type: Normal / Inspection = RG257
Measures Inspection Form i V0Oos
(N3B-SOP-5002 CMI) #s CDV-SMA-2
Last PM:  6/30/2021
Project: IP Rain Event on July 20, .
2021 (P-BMP-6088) gﬁg;a:t'
Reason: [P Rain Event on July 20, 2021

Special Instructions:

Tasks

#

Route 4, V006-13-0006-177-CDV2-R8.

Description

CONTROL MEASURE REVIEW

20

Established Vegetation [V00602040013] Is BMP Operating effectively on arrival? If no,
describe existing or installed backup control.

Meas.

No Yes

O ™

30

Established Vegetation [V00602040013] Is maintenance, modification, repair, or replacement
recommended or conducted at inspection? If yes, identify maintenance type (repair,
replacement, or modification) and describe the maintenance recommendation.

40

Earthen Berm [V00603010006] Is BMP Operating effectively on arrival? If no, describe existing
or installed backup control.

. S i
i A

50

Earthen Berm [V00603010006] Is maintenance, modification, repair, or replacement
recommended or conducted at inspection? If yes, identify maintenance type (repair,
replacement, or modification) and describe the maintenance recommendation.

60

Earthen Berm [V00603010007] Is BMP Operating effectively on arrival? If no, describe existing
or installed backup control.

LS i
i A

70

Earthen Berm [V00603010007] Is maintenance, modification, repair, or replacement
recommended or conducted at inspection? If yes, identify maintenance type (repair,
replacement, or modification) and describe the maintenance recommendation.

80

Earthen Berm [V00603010008] Is BMP Operating effectively on arrival? If no, describe existing
or installed backup control.

X -
A

90

Earthen Berm [V00603010008] Is maintenance, modification, repair, or replacement
recommended or conducted at inspection? If yes, identify maintenance type (repair,
replacement, or modification) and describe the maintenance recommendation.

100

Earthen Berm [V00603010009] Is BMP Operating effectively on arrival? If no, describe existing
or installed backup control.

%
O ™

110

Earthen Berm [V00603010009] Is maintenance, modification, repair, or replacement
recommended or conducted at inspection? If yes, identify maintenance type (repair,
replacement, or modification) and describe the maintenance recommendation.

120

Earthen Berm [V00603010010] Is BMP Operating effectively on arrival? If no, describe existing
or installed backup control.

. S i
i A

130

Earthen Berm [V00603010010] Is maintenance, modification, repair, or replacement
recommended or conducted at inspection? If yes, identify maintenance type (repair,
replacement, or modification) and describe the maintenance recommendation.

140

Rip Rap [V00604060003] Is BMP Operating effectively on arrival? If no, describe existing or
installed backup control.

LS i
i A

150

Rip Rap [V00604060003] Is maintenance, modification, repair, or replacement recommended or
conducted at inspection? If yes, identify maintenance type (repair, replacement, or modification)
and describe the maintenance recommendation.

160

Rock Check Dam [V00606010002] Is BMP Operating effectively on arrival? If no, describe
existing or installed backup control.

X -
A

170

Rock Check Dam [V00606010002] Is maintenance, modification, repair, or replacement
recommended or conducted at inspection? If yes, identify maintenance type (repair,
replacement, or modification) and describe the maintenance recommendation.

® T

https://www.maintenanceconnection.com/mcv18/mapp_v80/default.asp?z=&s=34B3B746866800134E561993B07F29930D4257FC58B072879BA87D...

Work Order BMP-87277

Ind Permit BMP Insp & Maint
Printed 8/4/2021 - 12:10 PM
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8/4/2021 Work Orders (No Grouping)

Rock Cap [V00608020012] Is BMP Operating effectively on arrival? If no, describe existing or
180 installed backup control.

i A

Rock Cap [V00608020012] Is maintenance, modification, repair, or replacement recommended
or conducted at inspection? If yes, identify maintenance type (repair, replacement, or
190 modification) and describe the maintenance recommendation.

. S i

MAP REVIEW
210 Have you changed the location of a BMP on the Site Map?

. S i

220 Have you ammended the Site Map in any other way?

. S i

SMA and SITE REVIEW
Is there evidence of floatable waste, floatable garbage, or floatable debris within the SMA that

Qmwv Remesnr—

240 could be discharged to receiving waters? [! C
Is there evidence of dust generation or evidence of off-site vehicle tracking of raw, final, or waste
250 materials or sediments? [! C
260 Is there evidence of the introduction of raw, final, or waste material to the SMA? |E I
270 Has there been a significant increase in erosion potential at the SMA since the last inspection? |! I
Industrial or sanitary wastewater treatment at 16-260 [16-021(C)] Has there been an
280 increase in erosion potential at the Site since the last inspection? |! I
—Labor
Labor Work Date Reg Hrs OT Hrs Other Hrs
Jonathan Romero 7122/2021 1 0 0
Shendo, Maurice 712212021 1 0 0
—Labor Report
7/22/2021
Completed: 8:20:52 AM
Report:
—Images

https://www.maintenanceconnection.com/mcv18/mapp_v80/default.asp?z=&s=34B3B746866800134E561993B07F29930D4257FC58B072879BA87D...
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Appendix D

Surge Bed Monitoring Well Transducer Data
(on CD included with this document)






Appendix E

Mann-Kendall Trend Analysis






2021 Annual Long-Term Monitoring and Maintenance Report for CMI at Former 260 Outfall Area, Revision 1

Analytical data used for statistical analysis at Technical Area 16 (TA-16 260) monitoring group locations
were pulled from the Environmental Information Management (EIM) database as described below.

The following data were included:

e Regular (REG) and field duplicate (FD) results
e Sample type WG (groundwater) results

e Bestvalue Y (yes) results
The following data were excluded:

e Laboratory quality assurance/quality control (QA/QC) results, field trip blank (FTB), field blank
(FB), performance equipment blank (PEB), and equipment rinsate blank (EQB) results

e Results that are not representative or are of questionable representativeness as qualified by
sample type W (i.e., waste characterization sampling of development purge water, aquifer testing,
or sampling qualified as reducing conditions)

e Sample type WS (base-flow) results
e Bestvalue N (no) results

o Data that are R-qualified (results rejected and thus unusable because of analytical problems
and/or noncompliance with QA/QC criteria during independent validation)

If a regular sample and FD sample were collected during the same sampling event at a specific location,
an average of the results was calculated and used in statistical analysis. No other results were averaged
and therefore, seasonality is not included in the analysis.

Mann-Kendall trend analysis of Royal Demolition Explosive (RDX) and barium trends was performed, as
appropriate, using the statistical program ProUCL Version 5.1.002 (EPA 2015, 601724; EPA 2015,
601725). The Mann-Kendall analysis is a nhonparametric test in which the probability distribution of the
data is not assumed and therefore is valid for any probability distribution. The analysis does not require a
time or event interval, and the concentrations are ordered by measurement dates and assigned a
generated index. The Mann-Kendall test statistic, M-K test value (S), compares sample concentrations
with each subsequent measurement, and all distinct pairs of data are considered. The tabulated critical
levels, tabulated p-values, determine the lowest value for which the null hypothesis would be rejected
using the sample results. Statistical significance of an increasing or decreasing trend is determined by
comparing the M-K test value (S) with the tabulated p-value; however, the test does not determine the
magnitude of the trend. The Mann-Kendall trend analysis was performed using a confidence level of 95%.
This user-defined level is the most commonly used as well as the default setting within ProUCL

Version 5.1.002.

The trend analysis was performed using the statistical methods described in the ProUCL technical
guidance (EPA 2015, 601724) and in Chapter 14 of the “ProUCL Version 5.1 User Guide” (EPA 2015,
601725). Figures E-1 through E-6 present the analysis results.

E-1
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Mann-Kendall Trend Test

T
M ann-Kendall Trend Analysis

h BB
Confidence Coefficient 0.3500
Level of Significance 0.0500
Standard Deviation of 5 1806682
100 Standardized Yalue of 5 -7.1512
P kK Test Walue [S] -1.293
Appx. Critical Y alue [0.05) -1.6449
Approzimate p-value 0.0000
OLS Regression Line [Bhue]
<l OLS Regression Slope 0.7802
OLS Regression Intercept 48,7249
v Statistically significant evidence
[m] of a decreasing trend at the
o - o
» 60 specified level of significance.
=]
(o)
B
2
<
40
20
0
1] 10 20 30 40 50 &0
Generated Index
Figure E-1 CdV-16-02659 RDX Mann-Kendall trend analysis results
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242

8

Average RDX

[
R—Y

Mann-Kendall Trend Test

£
Generated Index

. Mann-Kendall Trend Analyss

n ™
Confiderce Costhcant 09500
Level of Sipniicance 0.0600
Standad Devistion of 5 20,740
Standadaed Value of S 4 4653
MK Test Value (S) 1038
Appw. Catical Vakue (0.05) 16449
Apprcoamate p-vakse 0.0000
OLS Regression Line (Blue]
OLS Regression Skpe 10481
OLS Regression Intescept 1482638
of & decreasing iend ot the
spacihed level of significance.

Figure E-2 Martin Spring RDX Mann-Kendall trend analysis results
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Mann-Kendall Trend Test

Mann-Kendall Trend Analysis

h B2
Confidence Coefficient 0.3500
5050 Level of Significance 0.0500
Standard Deviation of 5 1646279
Standardized Value of § -2.8308
b-K Test Walue [S] -4E67
Appx. Critical Yalue [0.05] -1.6449
Approximate p-value 0.0023
4250
OLS Regression Line [Bhe]
0OLS Regression Slope -14.6984
0OLS Regression Intercept 3.576.5494
£ ‘ ‘ Statistically significant evidence
g 450 of a decreasing trend at the
S ' zpecified level of significance.
4 /
o
@
E
2650
1850
1080
1] 10 20 30 40 50 [=11]
Generated Index
Figure E-3 CdV-16-62656 barium Mann-Kendall trend analysis results
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Mann-Kendall Trend Test

Mann-Kendall Trend Analysis

h BB
Confidence Coefficient 0.3500
Level of Significance 0.0500
12y Standard Deviation of 1806977
Standardized Yalue of 5 -3.3205
b-K Test Walue [S] -B01
Appx. Critical Yalue [0.05] -1.6449
Approximate p-value 0.0004
10871 o
OLS Regression Line [Bhe]
0OLS Regression Slope -24.7B20
0OLS Regression Intercept 70602098
£ Statistically significant evidence
g 3871 of a decreasing trend at the
S zpecified level of significance.
S
o
@
E
Ba71
4871
2871
1] 10 20 30 40 50 B0
Generated Index
Figure E-4 CdV-16-02659 barium Mann-Kendall trend analysis Results
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Mann-Kendall Trend Test

Mann-Kendall Trend Analsis

n 20
Confidence Coefficient 0.3500
Level of Significance 0.0500
Standard Deviation of 5 308221
43855 Standardized Y alue of 5 -4.3151
-k Test Walue [S] -134
Tabulated p-value 0.0000
Approzimate p-value 0.0000
OLS Regression Line [Bhue]
9255 OLS Regression Slope 41,026,065
OLS Regression Intercept 23,627.1053
£ Statistically significant evidence
g of a decreasing trend at the
o - i
m 27855 specified level of significance.
@
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o
-
2
<L
13855
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3855
1] 3 B g 12 15 18 21
Generated Index
Figure E-5 CdV-16-611923 barium Mann-Kendall trend analysis results
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Mann-Kendall Trend Test

Mann-Kendall Trend Analysis

h 17
Confidence Coefficient 0.3500
Level of Significance 0.0500
Standard Deviation of 5 24,2558
Standardized Value of 5 -2.3087
11815
k4K Test Walue [S] 57
T abulated pvalue 0.0110
Approximate p-value 0.0105
9515 OLS RegressionLine [Blue]
0OLS Regression Slope -442.0074
0OLS Regression Intercept 7.491.4485
£ Statistically significant evidence
I 7815 .
b= of a decreasing trend at the
o " i
m zpecified level of significance.
@
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@
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Generated Index
Figure E-6 CdV-16-611937 barium Mann-Kendall trend analysis results
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