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1. Introduction

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this annual operation and
maintenance (O&M) report for the Griggs-Walnut Ground Water Plume Superfund Site (the
GWP site) on behalf of the Joint Superfund Project (JSP), which consists of the City of Las
Cruces (CLC) and Dofa Ana County (DAC). This report summarizes the progress made during
the seventh year of operation of the groundwater remedy at the GWP site and addresses the
requirements of Paragraphs 16, 24, and 28, and their subsections, of the statement of work
(SOW) associated with the U.S. Environmental Protection Agency (EPA) Unilateral
Administrative Order (UAO) for the O&M phase of the remedial action (RA) issued to the CLC
and DAC pursuant to the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) (EPA Region 6 CERCLA Docket No. 06-05-07, dated December 19,
2017). This UAO has an effective date of January 4, 2018. The O&M activities discussed in
this report were completed under this UAO and the requisite updated site specific plans
approved in December 2018.

1.1 Background

The GWP site is located in Las Cruces, New Mexico (Figure 1). In 1993, perchloroethene
(PCE, also known as tetrachloroethene), a chlorinated solvent commonly used as a degreaser
and a dry-cleaning agent, was detected in CLC municipal drinking water supply wells CLC 21
and CLC 27 during routine sampling performed by the New Mexico Environment Department
(NMED). PCE was subsequently detected in supply well CLC 18 in 1995. In 2000, PCE was
first detected in CLC 24 at a concentration slightly less than 1 microgram per liter (ug/L). In
October 2001, PCE was detected in CLC 24 at a concentration of 1.60 pg/L.

The GWP site was added to the EPA National Priorities List (NPL) of Superfund sites on
June 14, 2001. At the time of listing, PCE had been detected in one CLC municipal drinking
water supply well (CLC 18) at a concentration above the maximum contaminant level (MCL) of
5 pug/L for PCE established by the Safe Drinking Water Act (SDWA). PCE had been detected in
four additional CLC municipal wells (CLC 19, 21, 24, and 27) at concentrations below the MCL.
Each well with PCE detections was taken offline between 1996 and 2006 before PCE detections
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exceeded the MCL, and no water with PCE concentrations above the MCL was ever delivered
to customers. The maximum PCE concentration reported in the plume was 50.2 ug/L, detected
in CLC 18 in 2005. CLC 19, 21, and 24 are all currently off-line; CLC 18 and CLC 27 are part of

the RA as described in this section.

The remedial investigation (RI) and feasibility study (FS) were performed by CH2M Hill under
contract to the EPA (CH2M Hill, 2006a and 2006b). The Proposed Plan was prepared in
December 2006 and the record of decision (ROD) was issued by EPA on June 14, 2007
(U.S. EPA, 2007). These documents set forth the selected remedy for the GWP site, which is
Enhanced Groundwater Extraction with Treatment (Remedial Alternative 4 from the FS).
Construction of the remedy began in September 2011. On June 13, 2012, a final inspection
was completed and signed off on by representatives from EPA, NMED, DBS&A, CLC, and
Highland Enterprises (the construction contractor). A preliminary close-out report was approved

by EPA on July 20, 2012, officially accepting the remedy’s construction.

The JSP has been operating the GWP groundwater remediation system since August 2012.
Figure 2 provides a map of remediation system components. The remediation system consists
of pumping contaminated groundwater from wells CLC 18 and CLC 27 to a centralized
treatment facility at CLC 18. The treatment facility consists of a metal building, raw water and
treated water equalization tanks, a low-profile, stacked-tray air stripper system, and a
disinfection system. Water is pumped from CLC 18 and CLC 27 to a raw water equalization
tank through 6-inch polyvinyl chloride (PVC) water lines. Transfer pumps convey water through
the low-profile, stacked-tray air stripper units to a treated water equalization tank. Prior to
treatment, an anti-scalant is injected into the raw water stream to mitigate scale within the air

strippers.

The treatment facility can accommodate a total hydraulic flow of 500 gallons per minute (gpm),
which is greater than the current combined total flow from the two extraction wells of less than
300 gpm. The treated water is disinfected and then pumped through an 8-inch transmission line
to tie into the existing distribution system at CLC 27. The treated water is conveyed to the

Upper Griggs Reservoir through an existing 10-inch waterline and mixes in the reservoir with
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water from other municipal supply wells; it is then distributed into the CLC water supply system.

Figure 3 provides a process flow diagram for the treatment process.

As detailed in the ROD, the remedial action objectives (RAOs) for the GWP site are as follows:

o RAO #1: Prevent human exposure to contaminated groundwater with PCE concentrations
above the MCL (5 pg/L).

o RAO #2: Maintain capture of the PCE-contaminated groundwater plume above the MCL
(5 Hg/L).

o RAO #3: Restore groundwater to its beneficial use as a drinking water supply with PCE

concentrations no greater than the MCL (5 pg/L).

As defined in the ROD, prior to remedial action, the groundwater plume was located generally
between East Griggs Avenue and East Hadley Avenue, extending east to near Interstate 25
(I-25) and west to beyond North Solano Drive in Las Cruces. The extent of the plume at the
beginning of the RA is shown in Figure 4. The property uses in this area are predominantly

recreational, light industrial/commercial, and residential.

1.2 Purpose

The purpose of this report is to summarize the 2019 progress that has been made in addressing
groundwater contamination at the GWP site. As required in Paragraph 28 of the SOW, this

report includes the following:

o Description of progress made toward achieving performance standards
e System operating performance evaluation

e Groundwater hydrologic evaluation

e Groundwater quality evaluation

e Summary of permitting and regulatory activities
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e Summary of problems or difficulties encountered and how they were or will be resolved

This report also describes the current status of deliverables required by the UAO and any
actions taken or future plans. A groundwater monitoring evaluation report (Appendix A) and
groundwater remediation optimization report (Appendix B) are included as required by
Paragraphs 16 and 24, respectively, of the SOW; these reports address the content required in
the third and fourth bullets above. The evaluation presented in this report will provide EPA with
the information necessary to determine whether the remedial approach undertaken continues to

be successful in achieving the remedial action objectives.
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2. Progress Made Toward Meeting Remediation Goals

This section describes progress made toward achieving the RAOs as set forth in the ROD.
During 2019, the groundwater extraction and treatment system was operated on behalf of the
JSP by the Las Cruces Utilities (LCU) staff. To achieve progress and to meet requirements, the

following tasks were completed:

e Groundwater extraction wells CLC 18 and CLC 27 were operated on a daily basis.
CLC 18 was operated at 90 gpm for 8 hours a day, from 8:00 a.m. to 4:.00 p.m. CLC 27
was operated 24 hours a day. CLC 27 was operated at 225 gpm from January 1, 2019
to September 30, 2019, when the well was adjusted to produce 240 gpm for the
remainder of 2019.

e The groundwater treatment system was operated on a 24 hour per day, 7 day a week
(24/7) basis.

e CLC 18 and CLC 27 were sampled monthly for PCE.
¢ Raw (extracted) and finished (treated) water were sampled monthly for PCE.
o Exhaust air from AS-1 and AS-2 was sampled for monitoring of PCE concentration.

e Periodic maintenance and minor repairs were conducted per manufacturer's
recommendations for equipment related to the extraction wells, conveyance system, and

treatment system.

e Groundwater monitoring was conducted as described in Appendix C.

During this reporting period, the extraction and treatment system operated for more than
99 percent of the time.
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2.1 Progress Toward Attaining Performance Standards

The performance standards for this project include substantive requirements, criteria, and
limitations that are specified in the ROD, the UAO, the SOW, the EPA-approved final remedial
design, and other EPA-approved submissions, including the RA work plan. The JSP has met all
substantive requirements to date, including submitting all documents required by the SOW from
the UAO. The JSP has consistently operated the remediation system to extract PCE-

contaminated water and treat it to concentrations below the MCL.

The uranium concentrations in CLC 18 and CLC 27 remain below the EPA MCL of 30 ug/L.
Arsenic concentrations in CLC 18 and CLC 27 also remain below the EPA MCL of 10 pug/L. No
additional treatment to remove these constituents is required at this time. Although PCE
degradation products (i.e., trichloroethene [TCE], cis-1,2-dichloroethene [DCE], and trans-1,2-
DCE), benzene, and uranium were discussed in the ROD, the only remediation goal established
was the SDWA MCL of 5 ug/L for PCE. As described in the ROD, naturally occurring
substances—such as arsenic and uranium—are generally not addressed under EPA CERCLA
authority, and therefore also do not have remediation goals. Arsenic is also known to leach
from FLUTe liners and has previously been detected at higher concentrations in the FLUTe
wells (Cherry et al., 2007; DBS&A, 2019a). Progress toward the remedial goal is being
achieved through the removal of PCE from groundwater by extraction and treatment.

2.2 Progress Toward Remedial Action Objectives

As outlined in the site ROD, the RAOs for groundwater at the GWP site were established in
accordance with the Presumptive Response Strategy and Ex Situ Treatment Technologies for
Contaminated Ground Water at CERCLA Sites (U.S. EPA, 1996), and are provided in
Section 1.1.

To address RAO #1 (prevent human exposure to contaminated groundwater with PCE
concentrations above the MCL of 5 ug/L), the JSP previously worked with the New Mexico
Office of the State Engineer (OSE) to put a new well drilling moratorium in place for the area in

and adjacent to the PCE plume at the GWP site. The CLC has also ceased pumping wells
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within the plume that are not part of the extraction system for the GWP site. These two

measures, combined with treatment, are effectively addressing RAO #1.

Pumping of CLC 27 and CLC 18 is meeting RAO #2 (maintain capture of the PCE-contaminated
groundwater plume above the MCL of 5 pg/L) by capturing contaminated groundwater with PCE
concentrations above 5 pg/L. Groundwater elevation and concentration data provide evidence
that the PCE plume is decreasing in mass and that remedial progress is being made
(Appendices A and B). Figure 8 of Appendix A shows the January 2020 water level elevation
contours for the upper hydrogeologic zone (UHZ) overlaid on the accompanying PCE
concentrations in the UHZ. Figure 9 of Appendix A shows the winter 2019/2020 water level
elevation contours for the lower hydrogeologic zone (LHZ) overlaid on the accompanying PCE
concentrations in the LHZ. These figures, and additional numerical modeling discussed in
Appendices A and B, indicate that the area of groundwater containing PCE concentrations
above the MCL is being captured by the pumping of these two wells in their respective zones;
additional discussion regarding capture in the LHZ is provided in Appendix A. Progress toward
restoring groundwater to beneficial use as a drinking water supply (RAO #3) continues through
removal of PCE mass from the aquifer. As discussed in Section 3.1, approximately
15.2 pounds of PCE was removed from the GWP in 2019, bringing the total PCE mass removed

from the GWP since system startup to approximately 86 pounds.
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3. System Monitoring and Operations Summary

This section provides a detailed description of the extraction and treatment system monitoring
and laboratory analytical results. Total groundwater volumes extracted and total PCE mass
removed for the period are also provided. The following subsections provide a more detailed
summary and evaluation of the system operation and scheduled and unscheduled maintenance

completed by LCU staff.
3.1 Treated Groundwater

Figure 1 provides a layout of the GWP site wells and treatment facility. Figure 2 provides a map
of the treatment facility and extraction wells. LCU staff continued to perform remediation system
process water and effluent air sampling per the current sampling and analysis plan (SAP)
(DBS&A, 2018a) through 2019.

Remediation system sampling has included monitoring the extracted and treated groundwater
for volatile organic compounds (VOCs) on a monthly basis and for metals once a year. The
volume of water extracted and treated is also recorded. To ensure that air quality standards are
not exceeded during the removal of VOCs via air stripping, air quality samples are also collected
from the air stream that exits the GWP site. Tables 1 and 2 summarize the analytes that are

being monitored.

Table 3 summarizes the frequency of remediation system sampling. Table 4 lists the alternative
remediation system sampling locations. Table 5 summarizes the monthly volume pumped from
CLC 18 and CLC 27 as reported to the OSE, as well as the monthly measured PCE
concentration in each well. Appendix D summarizes daily volumes pumped and treated for

each well. Appendix E provides laboratory analytical reports for remediation system sampling.
To determine the mass removed each month, the mass of PCE leaving the system (as

measured after treatment) is subtracted from the mass of PCE entering the system (as

measured from the extraction wells):
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Raw Water PCE Mass — Finished Water PCE Mass = Mass Removed

The mass entering the system monthly is determined by calculating a weighted average to take

into account the pumping strategy at CLC 18, as it only ran 8 hours per day:

Concererg * Volepers + Concepezz * Volepezr

Raw Water PCE Mass =
Volcrcig + Volercar

This allows the mass removal calculation to be completed based on data for samples taken
directly from the well, along with known volumes of extracted water. An alternative would
consider the raw water concentration measured in the treatment building after the pump, which
includes irregular mixing and impacts of volatilization in the storage tank, and is subject to
variation in concentration depending on when the sample is collected (e.g., whether or not
CLC 18 is running).

The mass exiting the system is determined by multiplying the treated water volume (calculated
as the sum of the volume pumped from CLC 18 and the volume pumped from CLC 27) by the
measured finished water concentration. Where the finished water concentration is below
detection limits (all samples to date), the concentration is set to half of the detection limit for the

purposes of the mass removal calculation:

Finished Water PCE Mass = ConCeregted * VOlireated

= Half the Detection Limit * Vol;;c1g+cLc27

This method of mass removal calculation has been used in all previous annual reports. Table 6
summarizes the weighted concentration of PCE in the raw water before treatment. Table 6 also
provides finished water PCE concentrations and monthly totals of the treated water volume. In
2019, 15.2 pounds of PCE was removed. It should be noted that the raw volume and finished
volume measurements will not match due to time differences between readings for the OSE and
supervisory control and data acquisition (SCADA) system downloads, storage, and demand;
therefore, for the purposes of all calculations, the volumes used were the volumes measured at

the wellheads.
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The combined weighted concentration of PCE entering the treatment system remained relatively
constant throughout the reporting period, with a minimum concentration of 12.3 pg/L in
December 2019 and a maximum concentration of 16.0 pg/L in July 2019 (Figure 5). CLC 18
PCE concentrations ranged from a maximum of 8.0 pg/L in March and July to a minimum of
5.9 ug/L in October, with an average of 7.2 pg/L over the year. The PCE concentration in
CLC 27 remained stable during the reporting period, with an average of 14.9 pg/L, a slight
change from the last annual report value of 14.6 pg/L. The maximum reported value in CLC 27

was 17 pg/L in July and September. The minimum value was 13 pg/L in December.

The treatment system is operating as designed and is effectively removing PCE; the finished
water laboratory analytical results over the reporting period were all below the detection limit of
0.15 pg/L (Table 6).

3.2 Air Emissions

All of the contaminants removed from groundwater are assumed to be released to the
atmosphere. Potential air emissions from the air strippers were calculated based on the raw
and finished water PCE concentrations. The NMED Air Quality Bureau emissions standards for
a no permit required (NPR) designation are 10 pounds per hour and 10 tons per year. The
pounds-per-hour emission rate is calculated by dividing the calculated monthly mass of PCE
removed in pounds by the number of hours in a month. The emission rate in tons per year was
calculated by summing the calculated mass of PCE removed for the calendar year. The results
of these calculations are summarized in Tables 7 and 8. The calculated emission rate for PCE
is 7.6 x 107 tons per year, well below limits, and the NPR designation is still valid. Confirmation
air samples are collected to verify these results; PCE concentrations in air samples have

consistently been below detection limits.

3.3 Summary of Operations

In 2019, the remediation system had only a handful of operational shutdowns. The two

extraction wells, CLC 18 and CLC 27, pumped a combined volume of 134,528,622 gallons of
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contaminated water. The daily volumes pumped, per well and combined, are tabulated in

Appendix D; the total volume treated each month is provided in Table 6.

Table 9 provides monthly runtimes and percent runtime for each of the two extraction wells.
The system operated for 99 percent of the time during the reporting period. Runtimes are
based on 24/7 operation of CLC 27. All other components of the treatment system cycle on and
off as the raw and finished water tank levels reach their high and low set points. The use of
CLC 27 operation as an indicator of remediation system runtime assumes that if water is coming
into the system, it is being treated and leaving the system. It is possible that one or more pieces

of equipment may be down, but if CLC 27 is operating, water is being treated.

CLC 27 operated for 8,673 hours out of a possible 8,760 hours during the reporting period.
CLC 27 pumping rate was increased from 225 gpm to 240 gpm on September 30, 2019.
CLC 18 operated for 2,905 hours during the year at a pumping rate of almost 90 gpm. Based
on monthly maintenance memoranda from LCU staff and hours recorded by the SCADA
system, the system was down for a total of 85.8 hours, with 6.8 hours due to scheduled
maintenance. The remaining 79 hours of downtime were due to troubleshooting and repair of
various equipment outages. Outages occurred on only 16 out of 365 days. Scheduled periodic
maintenance was performed on the treatment system and required shutting down the system for

only a few hours each time.

The system was shut down for limited periods from March 14 through 18, 2019 for a total of

31.8 hours to troubleshoot, remove, and install a transfer pump on air stripper #1.

3.4 Summary of Maintenance Records

Regular semiannual maintenance was performed on the treatment system in April and October

2019. The following unscheduled maintenance actions were performed:

o Replaced check valve on air stripper #1

o Replaced transfer pump on air stripper #1
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e Repaired 8-inch finished water main inside building
o Repaired power supply on PLC

o Repaired leaks on hypochlorite system
In addition to maintenance on the remediation system, transducers were installed in

GWMW-16S and GWMW-16D in December 2019. These transducers are being connected to

the system’s SCADA to provide automatic data collection and recording.
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4. Groundwater Monitoring and Evaluation

During 2019, LCU staff continued to measure depth to groundwater in the appropriate wells on
a monthly and quarterly schedule as prescribed in the SAP (DBS&A, 2018a), and continued to
collect samples from the extraction wells and treatment system each month. The annual
monitoring event (groundwater water quality sampling and water level measurement) for 2019
was completed in January 2020 in accordance with the SAP. This sampling event was
considered an annual monitoring event as defined in the SAP. The approximate area of PCE
detections at concentrations above 5 pg/L in the upper and lower hydrologic zones based on
the January 2020 sampling is shown on Figures 6 and 7. A report summarizing the activities
and data collection of the annual monitoring event is provided as Appendix C. Monitor well
elevations were provided by CLC in 2018 for all wells in the groundwater monitoring network;

these monitoring point elevations were used to calculate groundwater elevations in this report.
4.1 FLUTe Well Update

During the 2018 sampling event and subsequent testing, DBS&A and JSAI identified that the
liner integrity of the FLUTe wells at the site had been compromised (documented in Appendix F
of DBS&A, 2019a). All sampling data from the FLUTe wells from that event was rejected. The
JSP met with EPA and NMED in September 2019 to discuss the annual report, including the
FLUTe well liner testing results. The EPA and NMED agreed that the liner integrity appeared to
have been compromised, and agreed to the rejection of FLUTe well data for that sampling
event. The JSP submitted a report to EPA on November 14, 2019 evaluating alternatives for
FLUTe well replacement, and recommended two favored alternatives: Alternative 2 - replace the
FLUTe liners or Alternative 7 - convert the FLUTe well to single-point monitor wells and drill
additional conventional monitor wells as needed for additional depths at each location (DBS&A,
2019b).

After two conference calls to discuss the proposed alternatives with EPA and NMED in February
2020, EPA issued a letter on February 14, 2020 approving the use of Alternative 7 to replace
the FLUTe wells with conventional monitor wells. The February 14, 2020 letter noted a few

deviations from the JSP’s November 2019 report, including adjusting the depth of the middle
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(“Intermediate”) well elevation for two of the wells and rejecting the request to plug and abandon
GWMW-06. EPA’s letter requested a work plan detailing the implementation plan for
Alternative 7, which was submitted to EPA on March 13, 2020 (DBS&A, 2020). The work plan
describes the conversion of the existing FLUTe wells to single-point monitor wells and the
installation of seven new monitor wells co-located with the existing FLUTe wells. The work plan
schedule projects completion of this field work from November 2020 to February 2021. The
FLUTe wells were not monitored during 2019 because the liners lack integrity. EPA was
notified that the FLUTe wells would not be sampled during this event on January 15, 2020. The

JSP is currently planning to replace the FLUTe wells prior to the next annual event.

Independent of the FLUTe well replacement work plan, CLC worked with NMED and EPA to
receive approval to plug and abandon FLUTe well GWMW-03 to facilitate construction of CLC
facilities on that property. EPA approved the request, and work to abandon GWMW-03 was
started in February 2020. Difficulties were encountered in removing the FLUTe liner; therefore,
alternative methods of removing the liner are being investigated, and work to plug and abandon
GWMW-03 should be completed in spring 2020.

4.2 Groundwater Hydrologic and Water Quality Evaluation

Based on water levels, water quality data in conventional wells, and current hydrologic
conditions, the plume footprint in the UHZ and LHZ are not anticipated to have dramatically
changed from the plume footprint identified in 2018.

John Shomaker & Associates, Inc. (JSAI) has updated the groundwater model for the GWP site
based on all data collected. The groundwater model updates and their results are summarized
in Appendices A and B.

4.2.1 Groundwater Monitoring Program Evaluation

A groundwater monitoring program evaluation report is provided as Appendix A. The purpose

of the evaluation report is to evaluate the effectiveness of the groundwater sampling and

monitoring network in assessing the extent of the plume and the overall progress being made in
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operating the remedy to achieve the RAOs and remedial goals set forth in the ROD. The
evaluation report includes hydrogeologic cross sections, with vertical extent of the plume
defined for each hydrogeologic zone (Figures 4 and 5 of Appendix A), time-series graphs
showing contaminant concentrations for each monitoring and extraction well (Appendix D of
Appendix A), and horizontal extent of the PCE plume in each hydrogeologic zone (Figures 8
and 9 of Appendix A).

4.2.2 Vertical and Horizontal Plume Evaluation

Table 10 lists sampling wells required by the SAP and the number of samples collected during
this period of operation. Because FLUTe wells were unusable for this event, additional wells
were added to the sampling event to supplement groundwater quality data for this report. Four
wells were added to this monitoring event to provide additional information on the south side of
the plume: CLC 20, CLC 26, CLC 57, and CLC 61 (Figure 7).

Table 11 lists the analyses performed on the groundwater samples. One round of groundwater
sampling occurred during this reporting period in January 2020 in addition to the monthly CLC
process water sampling. Table 12 summarizes the results from the January 2020 annual
groundwater sampling event. Historical PCE results are summarized in Table 13. Complete
analytical reports, details regarding well conditions and samples collected, and field notes for

the sampling event are included in the groundwater monitoring report (Appendix C).

PCE is the only COC at the Site, and was detected at wells GWMW-15], GWMW-168S,
GWMW-16D and MW-SF10 at concentrations above the PCE MCL of 5 pug/L. The maximum
PCE detection was 17 pg/L at well GWMW-15I.

Figures 6 and 7 show the approximate area of PCE detections at concentrations above 5 pg/L
in the UHZ and LHZ. As detailed in JSAI's report, the vertical and horizontal extents of the UHZ
PCE plume are only partially defined by the groundwater monitoring network for the 2019 event,
primarily due to the lack of FLUTe well data. The vertical and horizontal extents of the LHZ
PCE plume are inadequately defined by the groundwater monitoring network due to the lack of

FLUTe well data. Knowing that FLUTe wells were unusable this year, four additional wells (not
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listed in the SAP for annual monitoring) were sampled to supplement plume definition in the
LHZ (CLC 20, CLC 26, CLC 61, and CLC 57). PCE was not detected at any of these wells
(Figure 6). Inclusion of these wells therefore assisted in defining the southern extent of the PCE

plume.

TCE continues to be the only PCE degradation product detected in groundwater at the GWP
site. Analytical results for cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride were below reporting
limits for all samples collected in 2019. TCE was detected in GWMW-16-D with a maximum
concentration of 1.2 pg/L in January 2020, well below the 5 pug/L MCL for TCE.

The remaining compounds detected were disinfection  byproducts, including
bromodichloromethane, bromomethane, chloromethane, and chloroform. These compounds
were detected in samples from CLC 20, CLC 26, and CLC 27, as well as the equipment blank
for the sampling completed that day for these wells; the detections most likely result from
cleaning of the equipment. Figures 6 and 7 show the approximate area of PCE detections at

concentrations above 5 pg/L in the upper and lower hydrologic zones.

As detailed in JSAI's report, the vertical and horizontal extents of the UHZ PCE plume are
partially defined by the groundwater monitoring network, primarily due to the lack of FLUTe well
data. The vertical and horizontal extents of the LHZ PCE plume are inadequately defined by the
groundwater monitoring network due to the lack of FLUTe well data. Knowing that FLUTe wells
were unusable this year, four additional wells (not listed in the SAP) were sampled to
supplement plume definition in the LHZ: CLC 20, CLC 26 (this well is included in the SAP but
only for baseline and 5 year review sampling), CLC 61, and CLC 57.

4.2.3 Hydraulic Gradients
Based on water levels, water quality data in conventional wells, and current hydrologic
conditions, the plume footprint in the LHZ is not anticipated to have dramatically changed from

the plume footprint identified in 2018. There were no PCE detections in CLC 20, CLC 26,
CLC 57, or CLC 61, indicating that the plume does not extend that far south.
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As stated in Section 3, groundwater elevations in regional wells were measured monthly and
quarterly according to the SAP, and measurement of groundwater elevations of the GWP site’s
monitor wells occurred in January 2020 as part of the groundwater sampling event. In
Appendices A and B, JSAI uses the water level data to define potentiometric surface contour
maps for local and regional groundwater gradients at the GWP site. Also included in JSAI's
reports are the pumping water levels over the reporting period for the two extraction wells.

As in previous years, the horizontal hydraulic gradient at the GWP site is fairly flat, with gradient
generally directed toward the two extraction wells, CLC 18 and CLC 27. Regionally, the
hydraulic gradient is also small. Small cones of depression can be observed around the GWP

site extraction wells.

4.3 Optimization Assessment

JSAI completed an assessment of the groundwater extraction well network performance
(Appendix B) to evaluate whether modification of system operations is warranted to more
efficiently and effectively proceed with contaminant mass capture and removal. As described in
JSAI's report, the current remediation system configuration is adequate. JSAI's evaluation

indicates the following:

e CLC 18 is optimized at the current setting and is removing as much mass as possible on

its current run schedule.

e CLC 27 has seen improved capture and removal with increased pumping. Based on
recommendations in the 2017/2018 report, CLC 27 pumping was increased in October
2019 from 220 gpm to a range of 240 to 250 gpm; PCE concentrations will be monitored

to evaluate if this change results in mass removal improvement.
o New extraction wells are not required at this time.

e Cessation of municipal pumping at CLC 61 (March 2019) to minimize the potential for

vertical and southern movement of the plume has resulted in water level elevation
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increase on the southern side of the plume, strengthening the CLC 27 capture zone to

the south.

These points are discussed in greater detail in Appendix B.
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5. Permitting and Regulatory Activities

As required in the SOW, the JSP met with EPA and NMED in September 2019 regarding the
results of the 2017/2018 annual report.

Based on the rejected sampling results and the failed integrity testing as reported in the
previous report (DBS&A, 2019a) the JSP prepared a report analyzing FLUTe well replacement
options (DBS&A, 2019b) and recommended two possible alternatives. The JSP proposed to
plug and abandon two FLUTe wells (GWMW-03 and GWMW-06) and replace four other FLUTe
wells (GWMW-01, -08, -09, -10). The JSP participated in two conference calls with EPA and
NMED in February 2020 to discuss the replacement options. EPA issued a letter dated
February 14, 2020 that approved the use of Alternative 7 from the evaluation for FLUTe well
replacement and abandonment of GWMW-03, but required that GWMW-06 be maintained as
part of the network. The JSP submitted a work plan in March 2020 to replace the FLUTe wells
by converting each FLUTe well casing to a single-point monitor well and installing discretely

screened co-located conventional monitor wells.

In accordance with the institutional control implementation and assurance plan (ICIAP) (DBS&A,
2018b), the JSP is required to contact OSE to verify that no well permits have been issued
within the well permitting moratorium area defined by the plume’s boundary in 2007 with an
additional 500-foot buffer. No new wells have been permitted within the moratorium area. The
JSP has also contacted the NMED Ground Water Quality Bureau (GWQB) and the NMED
Petroleum Storage Tank Bureau (PSTB) to determine if any new releases have been reported
in the plume footprint. No new releases have been reported. The letters to and responses from
OSE, GWQB, and PSTB are included as Appendix F.
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6. Difficulties Encountered

Overall, the remediation system is operating at high performance and is well maintained by LCU
staff. Minor repairs and downtime are summarized in Sections 3.3 and 3.4. This section details
major challenges encountered over the reporting period and their completed or intended

solutions.

6.1 Wells Dry During Sampling

During the annual groundwater sampling event, three of the monitor wells were dry or contained
inadequate volume to sample; therefore, groundwater level measurements and/or samples
could not be collected. The dry wells were MW-3, MW-4, and MW-5. It was expected that
these wells would become dry as the remediation system operates due to water table drawdown
caused by pumping of extraction wells. The JSP will continue to attempt to collect groundwater
level measurements and/or samples from these wells for two additional reporting periods. If
after the two additional reporting periods no sample is able to be collected, the JSP will propose

that these monitor wells be removed from the groundwater monitoring plan.

6.2 Sampling Techniques

CLC 18 and CLC 27 were sampled on January 15, 2020 for an incomplete list of analytes due to
insufficient sample bottles on hand. The bottles were obtained and the wells were resampled
on January 22, 2020.

When DBS&A personnel attempted to sample CLC 26 on January 16, 2020, the bladder pump
became stuck down the well at approximately 300 feet below ground surface (bgs), and DBS&A
field staff could not remove it. On January 21, 2020, personnel from Rodgers & Company
arrived on-site and removed the transducer tube and sounder tube. The bladder pump tubing
and safety cable were found to be wrapped around the transducer tube at approximately
140 feet bgs. The transducer tube was removed from the well, freeing the pump, and the pump
did not appear to be damaged. Following these actions, a video survey was run in CLC 26; no

obstructions were seen, and CLC 26 was sampled after the video survey was completed.
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CLC 20 and CLC 57 have the same type of setup as CLC 26, and it was decided that there
would be a similar chance of getting the bladder pump stuck in these wells. On January 21,
2020, Rodgers & Company removed the transducer and sounding tubes from CLC 57 and
CLC 20 and ran a video log in CLC 20. It appeared that there were two broken PVC sounder
tubes in CLC 20, located at 208 and 240 feet bgs, and a minor obstruction at 380 feet bgs. On
January 22, 2020, Rodgers & Company ran a video survey in CLC 57; no obstructions were
seen. Samples were collected from CLC 20 and CLC 57 with the bladder pump on January 22,
2020.

During the January 2020 groundwater sampling, a representative of the JSP’s Quality
Assurance Manager (QAM) performed an audit of groundwater sampling tasks completed by
the sampling teams. The QAM observed and documented compliance between the methods

prescribed in the SAP and the methods used by the sampling team.
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7. Data Validation and Verification

All data collected for this project undergo a series of review checks to ensure sufficient quality
and conformity to the project's data objectives. The data validation and data verification
process are important steps used to determine the integrity, suitability, and usability of the data.
Data validation and verification were performed to confirm that the data collected via sampling
and field measurements are as complete as possible and meet the site-specific data
requirements and data quality objectives of the project, as described in the pre-achievement
O&M plan (DBS&A, 2018c). Additionally, the SAP provides guidance on indicators of data

quality. The data quality indicators are summarized in Table 14.

A report detailing the results of the data validation and verification effort is provided as
Appendix G. The data validation report confirms that the air and water samples collected as
part of the system monitoring and the subsequent analytical results are of sufficient quality and
therefore meet the project quality control (QC) criteria; groundwater monitoring data are also
generally found to meet the project QC criteria, with the exception of quantity of samples, as the
FLUTe wells were not sampled this year. Recommendations for improvements identified in the

data validation report will be incorporated in next year’s annual sampling/reporting.
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8. Conclusions

Significant progress has been made toward achieving RAOSs, as follows:

e Through the end of 2019, a total of 879,704,378 gallons of groundwater has been

extracted from the dissolved-phase plume at the GWP site.

e More than 85 pounds of PCE has been removed from the extracted groundwater,

including approximately 15.2 pounds removed in 2019.

e COCs have not been detected in the treated groundwater that has been returned to the

public water supply distribution system at Griggs Reservoir.

e Groundwater elevation monitoring and groundwater modeling indicate that the area of
groundwater containing detections of PCE in both the upper and lower hydrogeologic

zones can be captured by remediation wells CLC 18 and CLC 27.

8.1 Status of Deliverables Required by the UAO

As required by the UAOQO, the pre-achievement O&M plan (including all appended plans) was
revised in October 2018 in accordance with the most recent SOW. The plan and all appendices

were approved by EPA in a letter dated November 19, 2018.

The SOW requires submittal of the annual report on April 4 of each year. As approved by EPA
in a letter dated April 19, 2019, EPA granted an extension on the 2018 annual report, which was
submitted on June 4, 2019. As required by the SOW, the JSP met with representatives of the
EPA and NMED in September 2019 to discuss the annual report.

As required by the SOW, all plans associated with the pre-achievement O&M plan were
reviewed during preparation of this annual report. The only plan requiring changes this year is
the SAP. A revised SAP will be produced after implementation of the FLUTe well replacement

work plan.
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8.2 Summary of Completed and Planned Work

The following work has been completed to achieve effective operation and maintenance of the

remedy:

Pumping strategy was modified per JSAI's recommendations in the 2017/2018 annual

report to enhance capture of the PCE groundwater plume.

e The monitor well network was sampled in accordance with the requirements in the 2017
UAO (effective January 4, 2018).

e The JSP QAM'’s representative conducted an audit of the sampling team’s techniques
and provided feedback on sampling techniques and clarification on items in the site-

specific SAP, as needed.

e A FLUTe replacement work plan was submitted to EPA in March 2020.

8.3 Recommendations

The JSP proposes the following to improve monitoring and remediation system efficacy:

e Schedule 2020 and future sampling to occur prior to the coldest season in Las Cruces

(December—February) to avoid sampling difficulties and freezing conditions.

e Continue to monitor PCE mass removal rate at CLC 27 to determine the effect of

increased pumping.

e Implement the FLUTe well replacement work plan, including conversion of the FLUTe
wells to single-point monitor wells and installation of seven new conventional wells co-
located with the FLUTe wells.
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Table 1. Air Analytical Method and NMED Air Quality No Permit Required
Emissions Standards

Analytical Maximum Rate
Emission Method Ib/hr ton/yr
Air 8260B 10 10

Ib/hr = Pounds per hour

ton/yr = Tons per year

Table 2. Groundwater Analytical Methodologies and Screening Levels

Concentration (ug/L)

Method Hall
Detection Environmental NMWQCC
Analyte Class Analytical Method Limit® PQL EPA MCL Standard®
Benzene 8260B 0.062 1.0 5 5
PCE 8260B 0.13 1.0 5 5
TCE 8260B 0.11 1.0 5 5
1,1-DCE 8260B 0.081 1.0 7 7
cis-1,2-DCE 8260B 0.20 1.0 70 70
trans-1,2-DCE 8260B 0.18 1.0 100 100
MTBE 8260B 0.24 1.0 6.2° 100
Vinyl chloride 8260B 0.18 1.0 2 2
Arsenic 200.8, ICPMS 0.5 1.0 10 10°
Arsenic speciation E1632AM 2 2.0 NA 10°
Uranium 200.8, ICPMS 0.5 1.0 30 30¢

a
b
c
d

Method detection limit does not imply reporting limit.

Standards are from 20.6.2.3103 NMAC, effective December 2018.
EPA Region 6 medium-specific screening level (MSSL)

NMWQCC groundwater standards for arsenic and uranium apply to dissolved (filtered) concentrations.

pg/L = Micrograms per liter
EPA = U.S. Environmental Protection Agency
MCL = Maximum contaminant level

NMWQCC = New Mexico Water Quality Control Commission
= Inductively coupled plasma mass spectrometry

ICPMS

PCE = Perchloroethene

TCE = Trichloroethene

DCE = Dichloroethene

NA = Not applicable

PQL = Practical quantitation limit
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Table 3. Remediation System Sampling Frequency

Sample Sample | Sample Sample Large Operational Change Sample Normal Operation Sampling
Sample Location Matrix Point | Method Analyses Collection Schedule ® and Monitoring Schedule
CLC 18 wellhead Groundwater | CLC18 | Grab EPA 8260B for | Sample after first hour of operation. Once Sample once per month.
VOCs per day for days 2 through 6 of system
operation.
CLC 27 wellhead Groundwater | CLC27 | Grab EPA 8260B for | Sample after first hour of operation. Once Sample once per month.
VOCs per day for days 2 through 6 of system
operation.
Pump P-1 discharge | Groundwater | IS1 Grab EPA 8260B for | Sample after first hour of operation of pump | Sample once per month.
VOCs P-1. Every other day for first 6 days of
operation.
Combined treated Groundwater | ESO Grab EPA 8260B for | Sample after first 2 hours of operation of Sample quarterly.
water after air VOCs pump P-1. Once per day for days 2 through
stripping 6 of system operation.
Treated water Groundwater | ES1 Grab EPA 8260B for | Sample after first 2 hours of operation of Sample once per month or
downstream of VOCs pump P-1. Once per day for days 2 through | as directed.
chlorine disinfection 6 of system operation.
C-1 air stripper Air AS1 Grab EPA 8260B for | Sample every other day for the first 6 days. | Sample quarterly.
emissions VOCs
C-2 air stripper Air AS2 Grab EPA 8260B for | Sample every other day for the first 6 days. | Sample quarterly.
emissions VOCs

@ For any large operational change the system will remain offline until startup is completed and normal operation is verified.
VOCs = Volatile organic compounds

Table 4. Alternative Remediation System Sampling Locations

Sample Location

Sample Matrix | Sample Point

Raw water transfer pump after anti-scalant injection

Groundwater 1S2

C-1 treated water

Groundwater C1

C-2 treated water

Groundwater C2

Tank 2 treated water

Groundwater ES2
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Daniel B. Stephens & Associates, Inc.

Table 5. Monthly Volume and PCE Concentration of Extracted Groundwater

CLC 18 CLC 27
Groundwater Raw PCE Groundwater Raw PCE
Extracted Concentration Extracted Concentration
Month (gallons) (Mg/L) (gallons) (nug/L)
January 2019 1,322,630 7.6 9,884,357 15
February 2019 1,193,370 7.4 9,030,903 14
March 2019 1,328,435 8.0 9,619,451 15
April 2019 1,265,053 7.3 9,790,746 15
May 2019 1,310,812 7.7 10,143,537 14
June 2019 1,246,054 7.2 9,715,062 15
July 2019 1,300,784 8.0 10,065,948 17
August 2019 1,257,308 7.6 9,797,126 15
September 2019 1,257,721 6.5 9,640,983 17
October 2019 1,290,938 5.9 10,642,861 14
November 2019 1,268,384 6.6 10,231,451 15
December 2019 1,316,847 6.3 10,607,862 13
Total 15,358,336 119,170,286

PCE = Perchloroethene
pg/L = Micrograms per liter
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Daniel B. Stephens & Associates, Inc.

Table 6. PCE Mass Removed

PCE Concentration

Mass of PCE

(g/L) Volume Treated Removed

Month Raw Finished (gallons) (pounds)
January 2019 141 ND 11,206,987 1.3
February 2019 13.2 ND 10,224,273 1.1
March 2019 14.2 ND 10,947,886 1.2
April 2019 141 ND 11,055,799 1.3
May 2019 13.3 ND 11,454,349 1.2
June 2019 141 ND 10,961,115 1.2
July 2019 16.0 ND 11,366,732 1.5
August 2019 14.2 ND 11,054,434 1.3
September 2019 15.8 ND 10,898,704 14
October 2019 13.1 ND 11,933,799 1.3
November 2019 141 ND 11,499,835 1.3
December 2019 12.3 ND 11,924,709 1.2
Total 134,528,622 15.2

Note: For mass removal calculations, non-detect results are assumed to be one-half of the detection limit.

PCE = Perchloroethene

pg/L = Micrograms per liter

ND = Not detected
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Daniel B. Stephens & Associates, Inc.

Table 7. Calculated Air Emissions in 2019

Calculated Air Emissions

Month (Ib/hr)
January 2019 0.002
February 2019 0.002
March 2019 0.002
April 2019 0.002
May 2019 0.002
June 2019 0.002
July 2019 0.002
August 2019 0.002
September 2019 0.002
October 2019 0.002
November 2019 0.002
December 2019 0.002

Note: For a conservative calculation, it is assumed that all mass removed
based on water samples is discharged into the air.

PCE = Perchloroethene

Ib/hr = Pounds per hour

Table 8. Calculated Air Emissions, 2013-2019

Contaminant of
Concern

Calculated Air Emissions (tons per year)

2013

2014

2015

2016 2017

2018

2019

PCE

476 x10°°

593x107°

545x107°

554x107° | 552x 107

6.74 x 1072

7.59 x 107
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Daniel B. Stephens & Associates, Inc.

Table 9. Monthly Runtime, 2019

Total Runtime Percent Runtime

Month (hours) (%)
January 2019 731.9 98.4
February 2019 672.0 100.0
March 2019 710.2 95.5
April 2019 717.7 99.7
May 2019 744.0 100.0
June 2019 716.6 99.5
July 2019 743.2 99.9
August 2019 722.4 971
September 2019 711.6 98.8
October 2019 739.4 99.4
November 2019 721.0 100.1
December 2019 743.0 99.9
Total 8,673.0 99.01

Note: Runtimes are based on the operation of CLC 27 (essentially 24/7). All
other components of the treatment system cycle on and off with tank
levels. The use of CLC 27 operation assumes that if water is coming
into the system, it is being treated and leaving the system. It is
possible that one or more pieces of equipment may be down, but if
CLC 27 is operating, water is being treated and the overall system is
operating.
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Table 10.

Daniel B. Stephens & Associates, Inc.

Required Groundwater Sampling Locations

Sample Location

Number of
Samples

CLC 18

30

CLC 26

1

CLC 27

w
o

GWMW-01?

GWMW-03*

GWMW-06 *

GWMW-08*

GWMW-09*

GWMW-10"°

GWMW-11-S

GWMW-11-I

GWMW-11-D

GWMW-15-S

GWMW-15-

GWMW-15-D

GWMW-16-S

GWMW-16-D

AlalaAalalalala|l~a|O|lO|lO|IO|O O

MW-5

MW-SF2

MW-SF5

MW-SF9

MW-SF10

NGMW-01

11

NGMW-02

10

NGMW-03

9

& Wells not sampled due to lack of liner integrity.
b Unable to sample due to insufficient water within

casing.
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Daniel B. Stephens & Associates, Inc.

Table 11. Analytes Reported in Analysis of Groundwater Samples, EPA Method 8260B

Analyte Units Analyte Units
1,1,1,2-Tetrachloroethane Mg/l Bromomethane pg/L
1,1,1-Trichloroethane Mg/l Carbon disulfide Mg/l
1,1,2,2-Tetrachloroethane Mg/l Carbon tetrachloride Mg/l
1,1,2-Trichloroethane Mg/l Chlorobenzene Mg/l
1,1-Dichloroethane Mg/l Chloroethane Mg/l
1,1-Dichloroethene Mg/l Chloroform Mg/l
1,1-Dichloropropene Mg/l Chloromethane Mg/l
1,2,3-Trichlorobenzene Mg/l cis-1,2-DCE Mg/l
1,2,3-Trichloropropane Mg/l cis-1,3-Dichloropropene Mg/l
1,2,4-Trichlorobenzene Mg/l Dibromochloromethane Mg/l
1,2,4-Trimethylbenzene pg/L Dibromomethane pg/L
1,2-Dibromo-3-chloropropane Mg/l Dichlorodifluoromethane Mg/l
1,2-Dibromoethane (EDB) pg/L Ethylbenzene pg/L
1,2-Dichlorobenzene Mg/l Hexachlorobutadiene Mg/l
1,2-Dichloroethane (EDC) Mg/l Isopropylbenzene Mg/l
1,2-Dichloropropane pg/L Methyl tert-butyl ether (MTBE) Mg/l
1,3,5-Trimethylbenzene Mg/l Methylene chloride Mg/l
1,3-Dichlorobenzene Mg/l Naphthalene Mg/l
1,3-Dichloropropane Mg/l n-Butylbenzene Mg/l
1,4-Dichlorobenzene Mg/l n-Propylbenzene Mg/l
1-Methylnaphthalene Mg/l sec-Butylbenzene Mg/l
2,2-Dichloropropane Mg/l Styrene Mg/l
2-Butanone Mg/l tert-Butylbenzene Mg/l
2-Chlorotoluene Mg/l Tetrachloroethene (PCE) Mg/l
2-Hexanone Mg/l Toluene Mg/l
2-Methylnaphthalene pg/L trans-1,2-DCE pg/L
4-Chlorotoluene Mg/l trans-1,3-Dichloropropene pg/L
4-|sopropyltoluene Mg/l Trichloroethene (TCE) Mg/l
4-Methyl-2-pentanone Mg/l Trichlorofluoromethane pg/L
Acetone Mg/l Uranium mg/L
Arsenic mg/L Vinyl chloride Mg/l
Benzene Mg/l Xylenes, total Mg/l
Bromobenzene Mg/l pH S.u.
Bromodichloromethane Mg/l Temperature °C
Bromoform Mg/l Electrical conductivity pmhos/cm

Note: The analyses for CLC 18 and CLC 27 included dissolved arsenic and dissolved uranium, total arsenic and total uranium,
arsenic speciation, and field parameters (no organic analyses were analyzed for these wells). The rest of the groundwater
samples (and all of the duplicate samples) collected in January 2020 were analyzed for volatile organic compounds using
EPA method 8260B, in addition to field parameters.
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Daniel B. Stephens & Associates, Inc.

Table 12. Groundwater Analytical Results, January 2020

Concentration (ug/L)
1,2,4-Trimethyl- MEK (2- 2-Methyl- Isopropyl-
Sample ID benzene Butanone) | naphthalene Acetone Benzene | Ethylbenzene benzene MTBE Naphthalene PCE Toluene TCE cis-1,2-DCE | trans-1,2-DCE

EPA MCL NS NS NS NS 5 700 NS 6.2° NS 5 1,000 5 70 100

NMWQCC Standard ® NS NS 30¢ NS 5 700 NS 100 30° 5 1,000 5 70 100
CLC 20 <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
CLC 26 <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
CLC 57 <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
CLC 61 <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
GWMW-11I <1 <10 <4 <10 <1 <1 <1 <1 <2 3.3 <1 <1 <1 <1
GWMW-118S <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
GWMW-11D <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
GWMW-15I <1 <10 <4 <10 <1 <1 <1 <1 <2 17 <1 <1 <1 <1
GWMW-158 <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
GWMW-15D <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
GWMW-16S <1 <10 <4 <10 <1 <1 <1 <1 <2 8.7 <1 <1 <1 <1
GWMW-16D <1 <10 <4 <10 <1 <1 <1 <1 <2 15 <1 1.2 <1 <1
MW-5 — — — — — — — — — — — — — —
MW-SF2 <1 <10 <4 <10 <1 <1 <1 <1 <2 3.3 <1 <1 <1 <1
MW-SF5 <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
MW-SF9 <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
MW-SF10 <1 <10 <4 <10 <1 <1 <1 <1 <2 11 <1 <1 <1 <1
MW-SF10 DUP <1 <10 <4 <10 <1 <1 <1 <1 <2 11 <1 <1 <1 <1
NGMW-03 <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1
NGMW-03 DUP <1 <10 <4 <10 <1 <1 <1 <1 <2 <1 <1 <1 <1 <1

Bold indicates that value exceeds the applicable U.S. Environmental Protection Agency (EPA) maximum contaminant level (MCL) or New Mexico Water Quality Control Commission (NMWQCC) standard.
Note: The analyses for CLC 18 and CLC 27 included dissolved arsenic and dissolved uranium, total arsenic and total uranium, arsenic speciation, and field parameters (no organic analyses were analyzed for these wells). The rest of the groundwater samples (and all of the duplicate
samples) collected in January 2020 were analyzed for volatile organic compounds (VOCs) using EPA method 8260B, in addition to field parameters.
a . . ™ .
EPA Region 6 medium-specific screening level (MSSL).
b Standards from 20.6.2.3103 NMAC, effective December 2018.

¢ Standard for total naphthalene plus monomethylnaphthalenes.

ug/L = Micrograms per liter

NS = No applicable standard

— = No sample collected within the reporting period; well dry at time of sampling
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Daniel B. Stephens & Associates, Inc.

Table 13. PCE Results for Annual Groundwater Sampling, 2012-2019

Page 1 of 3
PCE Concentration (ug/L)

Well 2012 2013 2014 2015 2016 2018 2019
CLC Paz Park Well <1 <1 <1 <1 <1 NS NS?
CLC 18 56 2.7 6 13 15 1.4 6.6°
CLC 20 NS <1 <1 <1 <1 NS <1
CLC 26 <1 <1 <1 <1 <1 <1 <1
CLC 27 13 14 11 14 13 13 13°
CLC 57 NS <1 <1 <1 <1 NS <1
CLC 61 NS NS NS NS NS NS <1
GWMW-01-01 5.8 11 1.3 3.8 9.8 5 Rf NS°®
GWMW-01-02 <1 <1 <1 <1 NS 5.3 Rf NS°
GWMW-01-03 2.7 3.2 2 1.6 7 4.3 Rf NS°®
GWMW-01-04 <1 <1 <1 <1 <1 3.7 Rf NS°
GWMW-01-05 3.2 <1 <1 <1 <1 2.3 Rf NS°
GWMW-01-06 11 14 8 2.4 4.7 <1 Rf NS°
GWMW-01-07 3.2 3.6 2.3 <1 <1 <1 Rf NS°
GWMW-03-01 <1 <1 <1 <1 <1 <1 Rf NS°
GWMW-03-02 <1 <1 <1 <1 <1 <1 Rf NS°
GWMW-03-03 <1 <1 <1 <1 NS <1 Rf NS°®
GWMW-03-04 NS <1 <1 NS NS NS NS°
GWMW-03-05 <1 <1 <1 NS <1 NS NS°®
GWMW-03-06 <1 <1 <1 <1 <1 NS NS°
GWMW-06-01 NS NS NS NS NS <1 Rf NS°®
GWMW-06-02 NS NS NS NS NS <1 Rf NS°
GWMW-08-03 <1 <1 <1 <1 <1 <1 Rf NS°®
GWMW-08-04 <1 <1 <1 <1 <1 <1 Rf NS°
GWMW-08-05 <1 <1 <1 <1 <1 <1 Rf NS°
GWMW-08-06 <1 <1 <1 <1 <1 <1 Rf NS°
GWMW-08-07 <1 <1 <1 <1 <1 <1 Rf NS°
GWMW-09-01 <1 <10 <1 <1 <1 <1 Rf NS°
GWMW-09-02 1.3 <20 <1 <1 13 <1 Rf NS°
GWMW-09-03 <1 <10 1 5.1 9.2 <1 Rf NS°®
GWMW-09-04 1.2 <1 7.9 11 19 <1 Rf NS°
GWMW-09-05 1.7 <10 1.5 16 <1 1.6 Rf NS°®
GWMW-09-06 <1 <10 <1 <1 <1 2 Rf NS°
GWMW-09-07 <1 <10 <1 <1 5.1 <1 Rf NS°®

Footnote explanations and definitions are provided at the end of the table.
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Daniel B. Stephens & Associates, Inc.

Table 13. PCE Results for Annual Groundwater Sampling, 2012-2019

Page 2 of 3
PCE Concentration (ug/L)

Well 2012 2013 2014 2015 2016 2018 2019
GWMW-10-01 47 <1 26 1.2 17 8.3 Rf NS°
GWMW-10-02 14 71 1 4.4 18 12 Rf NS°©
GWMW-10-03 45 42 25 1.8 16 11 Rf NS°
GWMW-10-04 4.5 3.7 1.3 1.2 13 11 Rf NS°©
GWMW-10-05 <1 <1 <1 <1 9 10 Rf NS*©
GWMW-10-06 <1 <1 <1 <1 7.3 9.6 Rf NS°©
GWMW-10-07 <1 <1 <1 4.2 7.5 9.5 NS°©
GWMW-11-D <1 <1 <1 <1 <1 <1 <1
GWMW-11-I <1 <1 <1 2 1.8 4.3 3.3
GWMW-11-S <1 <1 <1 <1 <1 <1 <1
GWMW-15-D <1 <1 <1 <1 <1 1.1 <1
GWMW-15-| 2.3 <1 1.1 6.1 5.6 19 17
GWMW-15-S <1 <1 <1 <1 <1 <1 <1
GWMW-16-S NS NS NS 1.6 4.9 5.1 8.7
GWMW-16-D NS NS NS 3.1 5.0 16 15
MW-1 <10 <5 <1 2.1 2.9 NS NS¢
MW-3 3.6 2.4 <1 NS NS NS NS
MwW-4 1.1 4.2 1.6 NS NS NS NS¢
MW-5 <1 <1 <1 NS NS NS NS (dry)
MW-6 2.3 NS NS NS NS NS NS?
MW-SF1 9.6 NS NS NS NS NS NS?
MW-SF2 11 7.5 NS NS NS NS 3.3 (dry)
MW-SF4 NS NS <1 NS NS NS NS?
MW-SF5 <1 <1 <1 1.1 1.1 NS <1
MW-SF6 <1 <1 <1 <1 <1 NS NS?
MW-SF9 <1 <1 <1 <1 <1 <1 <1
MW-SF10 9.5 12 NS 23 21 16 1
NGMW-01-01 NS NS NS NS NS <1 NS?@
NGMW-01-02 NS NS NS NS NS <1 NS*®
NGMW-01-03 NS NS NS NS NS <1 NS?
NGMW-01-04 NS NS NS NS NS <1 NS?
NGMW-01-05 NS NS NS NS NS <1 NS?
NGMW-01-06 NS NS NS NS NS <1 NS?
NGMW-01-07 NS NS NS NS NS <1 NS?

Footnote explanations and definitions are provided at the end of the table.

P:\_DB19-1466\2019 Annl Rpt.3-20\Tables\T13_HstrclPCE-GW.docx



Daniel B. Stephens & Associates, Inc.

Table 13. PCE Results for Annual Groundwater Sampling, 2012-2019

Page 3 of 3
PCE Concentration (ug/L)

Well 2012 2013 2014 2015 2016 2018 2019
NGMW-02-01 NS NS NS NS NS <1 NS?
NGMW-02-02 NS NS NS NS NS <1 NS?
NGMW-02-03 NS NS NS NS NS <1 NS?
NGMW-02-04 NS NS NS NS NS <1 NS?
NGMW-02-05 NS NS NS NS NS <1 NS*@
NGMW-02-06 NS NS NS NS NS <1 NS?
NGMW-02-07 NS NS NS NS NS <1 NS*@
NGMW-03 NS NS NS NS NS NS <1°
NGMW-03-01 NS NS NS NS NS <1 NS*@
NGMW-03-02 NS NS NS NS NS <1 NS?
NGMW-03-03 NS NS NS NS NS <1 NS?
NGMW-03-04 NS NS NS NS NS <1 NS?
NGMW-03-05 NS NS NS NS NS <1 NS?
NGMW-03-06 NS NS NS NS NS <1 NS?
NGMW-03-07 NS NS NS NS NS <1 NS?
NGMW-03-08 NS NS NS NS NS <1 NS?

Bold indicates that value exceeds the applicable U.S. Environmental Protection Agency (EPA) maximum contaminant level (MCL)
or New Mexico Water Quality Control Commission (NMWQCC) standard of 5 micrograms per liter (ug/L).

& Not included for annual sampling in the sampling and analysis plan (SAP).

b Sample collected as part of monthly system sampling.

° FLUTe well not sampled due to loss of liner integrity.

d Not sampled because the SAP indicates that well is included for water level monitoring only

® SAP specifies collection of one sample from NGMW-03, but does not specify which interval. A grab sample was collected from
near the top of screen.

PCE = Perchloroethene

NS = Not sampled

Rf = Rejected, the data are unusable. FLUTe well liner lacks integrity.
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Table 14. Data Quality Indicators

Analytical Acceptance Criteria for
Indicator Parameter Parameter QC Sample Laboratory Analysis
Accuracy VOCs MS, MSD 50 to 150 percent recovery
(percent recovery) Blanks Less than CRQL
Precision (RPD) VOCs MS, MSD 30 percent RPD
Field duplicates 50 percent RPD
Sensitivity Analytical tests MS, MD, MSD Not applicable
(quantification limits) Field duplicates
Completeness The objective for data completeness is 90 percent.
Representativeness | The sampling network analytical methods for this site are designed to provide
data that are representative of site conditions.
Comparability The use of standard published sampling and analytical methods and the use
of QC samples will ensure data of known quality. These data can be
compared to other data of known quality.

QC = Quality control MSD = Matrix spike duplicate
VOC = Volatile organic compound CRQL = Contract-required quantitation limit
MS = Matrix spike RPD = Relative percent difference

MD = Matrix duplicate
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CALENDAR YEAR 2019 GROUNDWATER PROGRAM EVALUATION REPORT
GRIGGS AND WALNUT GROUNDWATER PLUME SUPERFUND SITE
LAS CRUCES, NEW MEXICO

EXECUTIVE SUMMARY

John Shomaker & Associates, Inc. (JSAI) was subcontracted by Daniel B. Stephens &
Associates, Inc. (DBS&A) to assist with the groundwater monitoring program annual evaluation
for the Griggs and Walnut tetrachloroethene (PCE) plume for the Griggs and Walnut Joint
Superfund Project (JSP), currently consisting of Dofia Ana County and City of Las Cruces (CLC).

The purpose of the annual evaluation of Griggs and Walnut Site groundwater monitoring program
is to ensure that sufficient groundwater data are being collected to assess whether operation of the
extraction and treatment system is making adequate progress toward achieving the Remedial
Action Objectives and Remedial Goals.

Calendar year 2019 data sources from the monitoring program includes water-level data, water-
quality data, groundwater-pumping data, and extraction well operational data. Calendar year
2019 data were not collected from the FLUTe wells due to compromised liners identified by
(DBS&A, 2019). Efforts are currently underway to replace the FLUTe wells.

The two distinct hydrogeologic zones, the Upper Hydrogeologic Zone (UHZ) and the Lower
Hydrogeologic Zone (LHZ), are primarily differentiated by the clay zone and water-level
elevations measured in nested monitor wells screened at different depths. The UHZ and LHZ are
not hydraulically connected across the Site where the clay zone is present, but the UHZ and LHZ
are hydraulically connected across the Site where the clay zone is discontinuous or absent. It was
previously thought the UHZ and LHZ were hydraulically connected across the Site, but in
varying degree of hydraulic communication (EPA, 2006, RI, p. 3-10). The geologic model
revised by JSAI (2019) defines the clay layer extent, better explains the observed horizontal and
vertical groundwater flow mechanisms, PCE plume distribution, and PCE plume capture by
extraction wells in the UHZ and LHZ (see Figs. 2 through 5).

When considering the Site monitoring network and Las Cruces Utilities (LCU) regional
monitoring network, there are adequate water-level data collected to evaluate groundwater flow
direction in the UHZ (Fig. 8) and LHZ (Fig. 9). The hydraulic gradient across the Site is fairly
flat, as defined by the 3,840- and 3,830-ft water-level elevation contours (Fig. 7), with a cone of
depression shown at extraction well CLC 27. Proposed replacement of selected FLUTe wells
will further improve the water-level monitoring network.

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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Discontinued pumping from CLC 61 in March 2019 reversed the effect of past pumping effects
on vertical hydraulic gradients and potential plume migration to the south. During 2019, water
levels in the area of CLC 61 rose approximately 3 ft (see Fig. 10). Pumping from CLC 27 has
regained better plume capture to the south, as illustrated by the LHZ water-level elevation
contours on Figure 9.

The Site telescope mesh refinement (TMR) model (JSAI, 2017) was updated with data collected
from 2017 through 2019 and satisfactorily calibrated. Findings indicate when CLC 61 stopped
pumping in March 2019, it decreased the rate of downward vertical groundwater flow where the
clay layer is absent, particularly in the area of GWMW-15, CLC 19, CLC 20, and CLC 24.

Due to failure of FLUTe well liners and the subsequent rejection of FLUTe well data, the vertical
and horizontal extent of the UHZ PCE plume is not adequately defined by the Groundwater
Monitoring network. The UHZ and LHZ PCE plume is not well defined at the location of
FLUTe wells GWMW-09 and GWMW-10. The extent of elevated PCE concentrations in the
LHZ at GWMW-15(1) is not well defined; however, over the last year concentrations have
decreased from 19 to 17 ug/L, and GWMW-15 is on the upgradient side of the PCE plume and
groundwater flow at this location is toward extraction CLC 27. The JSP has developed a plan to
replace FLUTe Wells GWMW-01, GWMW-06, GWMW-08, GWMW-09, and GWMW-10.

Monitoring data from extraction wells CLC 18 and CLC 27 allow for performance evaluation and
adequate calculation of PCE plume removal (see JSAI companion report titled Calendar Year
2019 Optimization Assessment Report Griggs and Walnut Groundwater Plume Superfund Site,
Las Cruces, New Mexico).

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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GROUNDWATER PROGRAM EVALUATION REPORT
GRIGGS AND WALNUT GROUNDWATER PLUME SUPERFUND SITE
LAS CRUCES, NEW MEXICO

1.0 INTRODUCTION

John Shomaker & Associates, Inc. (JSAI) was subcontracted by Daniel B. Stephens &
Associates, Inc. (DBS&A) to assist with the assessment of the Griggs and Walnut
tetrachloroethene (PCE) plume (“the Site”) and efficiency of the associated pump and treat
system. This analysis was conducted for the Griggs and Walnut Joint Superfund Project (JSP),
which currently consists of Dofia Ana County and the City of Las Cruces (CLC). A location
map is presented as Figure 1. JSAI previously assisted with the development of the
groundwater flow and solute transport model for the Site Feasibility Study.

1.1 Background

The New Mexico Environment Department (NMED) first identified PCE
contamination in 1993 in wells CLC 21 and CLC 27 (Fig. 1). NMED detected PCE in CLC 19
in 1994 and in CLC 18 in 1995. The Site was added to EPA’s National Priorities List (NPL)
on June 14, 2001 (66 Federal Register 32235 [June 14, 2001]) based on data collected by
NMED between 1993 and 2001. The Remedial Investigation began in 2002.

The EPA Remedial Investigation and Feasibility Study (RI/FS) was completed in 20086,
the EPA Record of Decision (ROD) was issued in 2007, and EPA approved the remedial
design in 2010. The Site pump and treat system began during September 2012, and it has been
operated near continuously for the last 7 years.

As defined in the EPA 2017 Statement of Work (SOW), the JSP shall perform
Pre-Achievement Operation and Maintenance until the Remedial Action Objectives and
Remedial Goals are attained. An annual evaluation of the groundwater monitoring program is
required to be completed as part of the Annual Operation and Maintenance report. Past JSAI
annual evaluation reports are summarized in this report.

1.2 Purpose

The purpose of the annual evaluation of the Site groundwater monitoring program is to
ensure that sufficient groundwater data are being collected to assess whether operation of the
extraction and treatment system is making adequate progress toward achieving the Remedial
Action Objectives and Remedial Goals.

JOHN SHOMAKER & ASSOCIATES, INC.
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2.0 DATA SOURCES

Data sources include geologic logs from the RI/FS and subsequent monitoring well
drilling projects, water-level data, water-quality data, groundwater-pumping data, and extraction
well operational data. Site data are collected by Las Cruces Utilities (LCU) and DBS&A. The
following is a summary of data collected, and JSAI’s review of data collected as part of the
evaluation of the groundwater monitoring program. Site monitoring point locations are shown on
Figure 1.

2.1 Definition of Clay Layer

The EPA RI/FS and JSAI (2006) Site Conceptual Model included the clay layer as part of
the Upper Portion of the LHZ. The clay layer is known to impede vertical movement of
groundwater, and lateral movement of groundwater at the water table in the UHZ.

Top and bottom elevations of the clay layer were used to develop a three-dimensional
geologic model of the Site. A map showing the confining clay layer extent and top of clay
elevation contours is presented as Figure 2. A map showing the thickness of the clay unit is
presented as Figure 3.

Cross-sections presented as Figures 4 and 5 show that the thickness and extent of the low-
permeability silt and clay beds that divide UHZ from LHZ have influenced the lateral and vertical
distribution of PCE in groundwater. At CLC 18, the clay layer separating the UHZ and LHZ
creates a hydraulic barrier to vertical flow (Figs. 4 and 5). East of GWMW-16(S,D), the clay
layer transitions to silt and sand allowing for vertical groundwater flow from the UHZ to the LHZ
under downward head-gradient conditions, which may be influenced by regional pumping. The
clay layer dividing UHZ from LHZ is shaped like a bowl with CLC 18 near the low point (Fig. 2).

2.2 Groundwater-Level Data

Currently, there are two types of groundwater-level data collected at the Site: 1) from
conventional monitoring wells, 2) from CLC water supply wells (active and inactive). The multi-
port FLUTe wells are no longer being utilized for any data collection.

As identified in earlier annual evaluations by JSAI (2017), the measuring point elevations
for many of the wells used to develop groundwater flow elevation contours for the Site were
previously estimated from topographic data and therefore subject to error. Given the relatively
flat hydraulic gradient across the Site, it was imperative that all measuring points were surveyed.
The JSP had most groundwater-level measuring locations re-surveyed in 2018. Results are
summarized in Table 1, and survey data are presented in Appendix A.
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Table 1. Summary of Site monitoring point reference elevations and winter 2019-2020 water-level data from the monitoring network

2018 surveyed measuring point elevation measurement 2019 depth to water 2019 water-level elevation water level change 2018 to 2019 (ft)
well type zone L 2 o
(ft amsl) date (ft bmp) (ft amsl) positive = decline; negative = rise
CLC 10 inactive LHZ 3,939.42 11/7/2019 96.2 3,843.22 -1.3
CLC 18 extraction UHZ/LHZ 4,049.59 1/10/2020 211.61 3,837.98 -7.5
CLC19 inactive LHZ 4,064.77 11/19/2019 227.3 3,837.47 -0.5
CLC 20 inactive LHZ 4,074.51 1/10/2020 237.1 3,837.41 -3.6
CLC21 inactive LHZ 4,075.25 11/19/2019 237.7 3,837.55 -1.3
CLC 24 inactive LHZ 4,041.01 11/14/2019 207.3 3,833.71 -3.7
CLC 26 standby LHZ 4,014.15 1/10/2020 176.9 3,837.25 -2.0
CLC 27 extraction LHZ 4,057.12 1/10/2020 270 3,787.12 3.6
CLC 28 inactive LHZ 4,061.65 11/20/2019 224.7 3,836.95 0.9
CLC 38 inactive LHZ 4,101.89 11/4/2019 265.7 3,836.19 -0.3
CLC 54 inactive LHZ 4,111.23 11/14/2019 274.3 3,836.93 2.2
CLC 57 inactive LHZ 4,132.14 1/10/2020 294.5 3,837.64 -3.3
CLC 60 inactive LHZ 3,942.35 11/7/2019 106.3 3,836.05 3.6
CLC61 active LHZ 4,041.37 1/10/2020 201.84 3,839.53 -3.9
GWMW-01 MW UHZ/LHZ 4,036.27 nm nm nm nm
GWMW-03 MW UHZ/LHZ 3,975.81 nm nm nm nm
GWMW-06 MW UHZ NS nm nm nm nm
GWMW-08 MW UHZ/LHZ 4,019.52 nm nm nm nm
GWMW-09 MW UHZ/LHZ 4,051.14 nm nm nm nm
GWMW-10 MW UHZ/LHZ 4,064.51 nm nm nm nm
GWMW-11(1) MW LHZ 4,022.74 1/10/2020 184.76 3,837.98 -1.8
GWMW-11(S) MW UHZ 4,022.72 1/10/2020 178.68 3,844.04 -0.1
GWMW-11(D) MW LHZ 4,022.67 1/10/2020 185.13 3,837.54 -1.8
GWMW-15(1) MW LHZ 4,081.06 1/9/2020 241.6 3,839.46 -0.2
GWMW-15(S) MW UHZ 4,081.03 1/9/2020 241.14 3,839.89 -0.2
GWMW-15(D) MW LHZ 4,081.03 1/9/2020 241.58 3,839.45 -0.4
GWMW-16(D) MW LHZ 4,033.07 1/10/2020 195.26 3,837.81 -0.9
GWMW-16(S) MW UHZ 4,032.73 1/10/2020 189.71 3,843.02 -0.4
MW-1 MW UHZ 4,037.14 1/9/2020 193.33 3,843.81 -0.3
MW-3 MW UHZ 4,034.56 1/9/2020 dry dry dry
MW-4 MW UHZ 4,031.59 1/9/2020 dry dry dry
MW-5 MW UHZ 4,036.25 1/14/2020 dry dry dry
MW-SF2 MW UHZ 4,035.71 1/9/2020 191.69 3,844.02 -0.1
MW-SF5 MW UHZ 3,995.63 1/9/2020 148.98 3,846.65 0.3
MW-SF9 MW UHZ 4,032.35 1/10/2020 191.03 3,841.32 -0.7
MW-SF10 MW UHZ 4,038.66 1/9/2020 195.35 3,843.31 -0.5
Paz Park irrigation LHZ 4,012.60 11/20/2019 175 3,837.60 1.0
NGMW-01 MW UHZ NS 1/9/2020 127.42 3,848.06 0.4
NGMW-02 MW UHZ NS 1/9/2020 132.75 3,848.04 0.4
NGMW-03 MW UHZ NS 1/9/2020 137.54 3,847.57 0.5

* - multi port FLUTe wells that are no longer monitored
UHZ - Upper Hydrogeologic Zone
LHZ - Lower Hydrogeologic Zone

ft amsl - feet above mean sea level
ft bmp - feet below measuring point
nm - not measured

NS - not surveyed
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Groundwater-level monitoring frequency specified in the SOW requires monthly
measurements from the extraction wells, quarterly monitoring from inactive City wells, and
annual measurements from the remaining monitoring network. As a result of the LCU
groundwater monitoring program, monitoring frequency at CLC 18, CLC 27, and the regional

monitoring network has exceeded the SOW requirements.

2.2.1 Site Monitoring Network

Locations for wells in the Site monitoring network are shown on Figure 1. The GWMW
paired wells (GWMW-11, GWMW-15, and GWMW-16) help define the vertical extent of the
PCE plume more so than the vertical head difference between the UHZ and LHZ. For GWMW
paired wells in the monitoring network, Shallow typically is completed in the UHZ above the
confining clay layer, and the Intermediate and Deep are below the clay layer.

For Calendar year 2019, there are 14 monitoring wells and ports used to monitor the UHZ
(Table 1); however, several are starting to go dry (MW-2, MW-3, MW-4, MW-5, MW-SF2,
MW-SF4, and MW-SF5) as the UHZ is dewatered. There are approximately 19 wells used to
monitor the LHZ. Due to the rejection of FLUTe well data, conventional and paired conventional
monitoring wells are primarily used for developing the Site groundwater-level elevation contours.

Hydrographs for monitoring network wells are presented in Appendix B.

2.2.2 Regional Monitoring Network

LCU developed a regional groundwater-level monitoring program in 2011. Under the
monitoring program, groundwater-level data have been collected at CLC supply wells based on a
defined methodology and QA/QC process. Since mid-2011, the monitoring program has used a
consistent methodology for collecting hand-measurements of groundwater levels from the
majority of the CLC active and inactive supply wells on a monthly basis, and transducers have
also recorded water levels on an hourly basis in twelve inactive wells. JSAI performs a monthly
QA/QC analysis of LCU collected water-level data. CLC groundwater-level data help define the
regional groundwater-level elevation contours surrounding the Site. A summary of the winter
2019-2020 groundwater-level data are provided in Table 1, and selected hydrographs are
presented in Appendix B.

JOHN SHOMAKER & ASSOCIATES, INC.
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2.3 Pumping Data

The New Mexico Office of the State Engineer (NMOSE) requires metered monthly
pumping for all LCU supply wells, including Site extraction wells CLC 18 and CLC 27. Meters
are required by the NMOSE to be calibrated, and metered volumes reported to the NMOSE.
Other than extraction wells CLC 18 and CLC 27, active pumping wells in the Site area include
CLC 61 and Paz Park. Average monthly and annual pumping rates for 2018 and 2019 are
summarized in Table 2. Site area pumping data from 1958 to current are presented in
Appendix C.

Table 2. Summary of 2018 and 2019 pumping for the Griggs and Walnut Site area

CLC 18 average CLC 27 average Paz Park average | CLC 61 average
T (gpm) (gpm) (gpm) (gpm)

2018 2019 2018 2019 2018 2019 2018 2019
Jan 30.4 28.8 152 222 0 0.0 36 1,060
Feb 31.3 28.4 148 225 0 2.1 916 1,179
Mar 24.8 29.8 181 216 7 104 1,224 467
Apr 28.1 29.3 212 227 28 39.4 1,241 0.0
May 29.1 29.6 185 228 35 43.7 1,251 0.0
Jun 28.9 28.6 206 226 28 33.3 1,257 0.0
Jul 29.3 29.4 220 226 28 0.0 1,244 0.0
Aug 29.2 29.0 209 220 21 0.0 1,221 0.0
Sep 29.0 28.6 227 224 28 0.0 1,227 0.0
Oct 29.5 27.7 228 239 7 0.0 1,193 0.0
Nov 29.7 28.4 226 236 0 0.0 1,215 0.0
Dec 29.2 28.3 214 238 0 0.0 441 0.0
Annual 29.0 28.8 201 227 15 10.7 1,039 226

gpm - gallons per minute

JOHN SHOMAKER & ASSOCIATES, INC.
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CLC 18 was pumped according to a designed schedule for 2019. Prior to March 2018,
the designed schedule was 4 hrs/day at a rate of 180 gallons per minute (gpm). The pump for
CLC 18 was replaced during the first week of March 2018, and the designed schedule was
changed to 8 hrs/day at a rate of 90 gpm. Based on the designed schedule for optimum UHZ
plume extraction, average monthly pumping rate for CLC 18 is about 29 gpm.

CLC 27 was pumped near continuously for years 2018 and 2019. The pump was replaced
in the first week of March 2018, and average monthly pumping rate increased (Table 2) from
about 150 gpm to 240 gpm. CLC 27 primarily extracts the LHZ PCE plume.

Paz Park Well operates during the irrigation season (Table 2) at a rate of about 220 gpm
for 4 to 7 hrs/day. CLC 61 pumped from March 2017 through July 2017 and was operated near
continuously from February 2018 to March in 2019. CLC 61 was taken out of operation in
March 2019 in order to reduce the potential for migration of the LHZ PCE plume by reducing the

vertical groundwater flow where the clay layer is absent.

2.4 Monitoring Network Water-Quality Data

All 2019 Site monitoring network groundwater-quality data were collected by DBS&A
(2020). The primary constituent of concern for the Site is PCE. Field measurements of specific
conductance have been used in the past in the evaluation of the monitoring system and
understanding the nature and extent of the UHZ PCE plume. After a rigorous QA/QC analysis
and integrity testing, the JSP rejected FLUTe well data from the 2018 sampling event, and historic
toluene and arsenic data for the FLUTe wells, as the FLUTe liners are compromised (e.g. no
longer provide a competent seal between zone and are known to leach toluene and arsenic (see
DBSA, 2019). For these reasons, data from the FLUTe wells were not collected during the 2019
sampling event. A summary of the Site monitoring network and detected PCE concentrations is

presented as Table 3. Time-series graphs of PCE concentration are presented in Appendix D.
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Table 3. Summary of monitoring well network and PCE data summary
northing easting land depth of _ RI/ES reme_dial system current
sample location (NMSP (NMSP surfa_ce port screen from | to type well Hydrogeologic 2005 PCE design startup | 2016 PCE | 2017 PCE | 2018 PCE 2019 PCE
NAD 83, NAD 83, elevation ID interval Zone 2009 PCE | 2012 PCE (ng/L) (Mg/L) (ng/L)
ft) ft) (ft amsl) (ft bal) WL | g | oy (ho/L)

CLC 18 479,033.01 1,483,114.82 4,037.59 315-516 315 516 | extraction UHZ 35.0 48.0 42.0 13.0 15.0 7.6 6.6
CLC 20* 477,570.53 1,486,690.77 4,073.34 380-673 380 673 | supply LHZ - --- 2.3 <1.0 <1.0 NR <10
CLC 26 476,624.54 1,484,299.63 4,013.15 410-700 410 700 | supply LHZ - - <1.0 <1.0 <1.0 --- <10
CLC 27 478,884.10 1,484,258.63 4,055.62 430 - 524 430 524 | extraction LHZ - 11.0 5.8 14.0 13.0 15.0 13.0
CLC57* 478,920.91 1,488,486.58 4,129.72 408 - 516 408 516 | supply LHZ - - <1.0 <1.0 <1.0 NR <1.0
GWMW-01 479,017.60 1,483,309.20 4,038.00 1 210 - 220 210 220 | multi-port FLUTe UHZ 5.3 --- 5.8 3.8 9.8 5.0Rf ---

2 270 - 280 270 280 clay unit/LHZ 21.0 --- <1.0 <1.0 --- 5.3Rf ---

3 330 - 340 330 340 LHZ 1.0 --- 2.7 1.6 7.0 4.3Rf ---

4 420 - 430 420 430 LHZ 2.0 --- <1.0 <1.0 <1.0 3.7Rf ---

5 460 - 470 460 470 LHZ 3.4 --- 3.2 <1.0 <1.0 2.3Rf ---

6 515 - 525 515 525 LHZ 6.2 --- 11.0 2.4 4.7 <1.0Rf ---

7 560 - 570 560 570 LHZ 2.1 --- 3.2 <1.0 <1.0 <1.0Rf ---
GWMW-03 479,519.70 1,480,641.70 3,976.68 1 140 - 150 140 150 | multi-port FLUTe UHZ 0.3 1.6 <1.0 <1.0 <1.0 <1.0Rf ---

2 225 - 235 225 | 235 clay unit/LHZ 05 <1.0 <1.0 <1.0 <10 <1.0Rf ---

3 270 - 280 270 280 LHZ <0.5 <1.0 <1.0 <1.0 <10 <1.0Rf -

4 320 - 330 320 330 LHZ <0.5 <1.0 <1.0 <1.0 --- --- ---

5 410 - 420 410 420 LHZ --- <1.0 <1.0 <1.0 --- --- ---

6 460 - 470 460 470 LHZ - --- <1.0 <1.0 <1.0 --- ---
GWMW-06 480,268.30 1,478,866.50 3,946.30 1 100 - 110 100 110 | multi-port FLUTe UHZ 10.0 <1.0Rf ---

2 165-175 165 175 clay unit/LHZ <0.5 <1.0Rf ---
GWMW-08 480,044.80 1,483,349.70 4,020.26 1 190 - 200 190 200 | multi-port FLUTe UHZ - --- --- --- --- --- ---

2 255 - 265 255 265 LHZ --- --- --- --- --- --- ---

3 305 - 315 305 315 LHZ <0.5 - <1.0 <1.0 <10 <1.0Rf ---

4 380 - 390 380 | 390 LHZ <0.5 <1.0 <1.0 <10 <1.0Rf

5 430 - 440 430 440 LHZ <0.5 --- <1.0 <1.0 <1.0 <1.0Rf ---

6 490 - 500 490 500 LHZ <0.5 --- <1.0 <1.0 <1.0 <1.0Rf ---

7 535 - 545 353 545 LHZ <0.5 --- <1.0 <1.0 <1.0 <1.0Rf ---
GWMW-09 480,413.50 1,485,066.60 4,051.39 1 240 - 250 240 250 | multi-port FLUTe | clay unit/LHZ 0.6 <1.0 <1.0 <1.0 <1.0 <1.0Rf ---

2 295 - 305 295 305 LHZ 19.0 13.0 1.3 <1.0 <1.0 <1.0Rf ---

3 355 - 365 355 365 LHZ 14.0 9.0 <1.0 51 13.0 <1.0Rf ---

4 410 - 420 410 420 LHZ 16.0 29.0 1.2 11.0 9.2 <1.0Rf ---

PCE - tetrachloroethene

UHZ - Upper Hydrogeologic Zone
LHZ - Lower Hydrogeologic Zone
R - PCE results rejected, shown for information only

ft amsl - feet above mean sea level
ft bgl - feet below ground level

Mg/L - micrograms per liter

* - water-level data only SOW, table 1
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Table 3. Summary of monitoring well network and PCE data summary (concluded)

northing

easting

land

depth of

remedial

system

) RI/F . rren
mpitoaton | ST | QP | e | port | srwn || o | gpeun | WO0SI00 | i | dmn | sarup | amspce | amrece | meree |
ft) ft) (ft amsl) (ft bgl) Mo | gy | (uor) (MolL)
GWMW-09 480,413.50 1,485,066.60 4,051.39 5 480 - 490 480 490 LHZ 18.0 20.0 1.7 16.0 19.0 1.6Rf ---
6 550 - 560 550 560 LHZ 0.2 <1.0 <1.0 <1.0 <1.0 2.0Rf -—-
7 630 - 640 630 640 LHZ <1.8 <1.0 <1.0 <1.0 <1.0 <1.0Rf ---
GWMW-10 479,228.80 1,484,919.30 4.064.84 1 250 - 260 250 260 | multi-port FLUTe UHZ 3.2 31.0 47.0 1.2 51 8.3Rf -—-
2 320-330 320 330 LHZ 14.0 36.0 14.0 4.4 18.0 12.0Rf ---
3 370 -380 370 380 LHZ 16.0 46.0 45.0 1.8 16.0 11.0Rf ---
4 440 - 450 440 450 LHZ 14.0 15.0 45 1.2 13.0 11.0Rf ---
5 505 - 515 505 515 LHZ 0.2 <1.0 <1.0 <1.0 9.0 10.0Rf ---
6 560 - 570 560 570 LHZ 0.4 <1.0 <1.0 <1.0 7.3 9.6Rf -—-
7 620 - 630 620 630 LHZ 0.2 <1.0 <1.0 4.2 7.5 9.5Rf -—-
GWMW-11(S) 477,982.10 1,483,180.70 4,022.92 190 - 205 190 205 | conventional UHZ <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
GWMW-11(1) 477,982.40 1,483,180.50 4,022.92 299 - 314 299 314 | conventional LHZ <0.5 <1.0 <1.0 2.0 1.8 4.3 3.3
GWMW-11(D) 477,982.50 1,483,180.80 4,022.92 525 - 540 525 540 | conventional LHZ <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
GWMW-15(S) 480,920.00 1,486,661.60 4,081.31 289 - 304 289 304 | conventional UHZ 18.0 2.6 <1.0 <1.0 <1.0 <1.0 <1.0
GWMW-15(1) 480,920.10 1,486,661.20 4,081.31 460 - 475 460 475 | conventional LHZ <0.5 <1.0 2.6 6.1 5.6 19.0 17.0
GWMW-15(D) 480,919.90 1,486,661.20 4.081.31 581 - 596 581 596 | conventional LHZ <0.5 <1.0 <1.0 <1.0 <1.0 1.1 <1.0
GWMW-16(S) 479,474.88 1,484,021.82 4.031.16 185 - 205 185 205 | conventional UHZ 1.6 4.9 5.1 8.7
GWMW-16(D) 479,469.58 1,484,002.31 4.030.85 350 - 370 350 370 | conventional LHZ 3.1 5.0 16.0 15.0
MW-1* 478,754.90 1,483,492.60 4.037.75 187 - 197 187 197 | conventional UHZ 0.2 - <5.0 2.1 2.9 - ---
MW-3* 478,919.20 1,483,203.60 4.034.70 180 - 190 180 190 | conventional UHZ 6.4 - 2.4 - --- - ---
MW-4* 478,681.50 1,483,079.60 4.032.11 175 - 185 175 185 | conventional UHZ 1.0 - 4.2 - --- - ---
MW-5 478,579.70 1,483,553.90 4.038.26 182 - 192 182 192 | conventional UHZ 0.5 - <1.0 - --- - ---
MW-SF2 478,837.80 1,483,252.90 4.035.87 184 - 199 184 199 | conventional UHZ 8.3 - 7.4 - --- - 3.3
MW-SF5 479,614.90 1,481,960.00 3,996.39 138 - 153 138 153 | conventional UHZ 1.7 - <1.0 1.1 <1.0 - <1.0
MW-SF9 478,481.90 1,484,636.70 4.032.86 188 - 203 188 203 | conventional UHZ <0.5 - <1.0 <1.0 <1.0 <1.0 <1.0
MW-SF10 480,157.00 1,484,357.30 4.038.96 194 - 204 194 204 | conventional UHZ 17.0 - 10.0 23.0 21.0 16.0 11.0
NGMW-01 479,405.24 1,480,889.09 3,975.48 115 - 165 115 165 | conventional UHZ <1.0 ---
NGMW-02 479,459.44 1,481,007.09 3,980.79 115 - 165 115 165 | conventional UHZ <1.0 ---
NGMW-03 479,368.81 1,481,387.33 3,985.11 115 -165 115 165 | conventional UHZ <1.0 <1.0

PCE - tetrachloroethene |

UHZ - Upper Hydrogeologic Zone
LHZ - Lower Hydrogeologic Zone
Rf - PCE results rejected, shown for information only

ft amsl - feet above mean sea level
ft bgl - feet below ground level

Mg/L - micrograms per liter

* - water-level data only SOW, table 1
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Past analyses have used general chemistry and specific conductance groundwater data
compiled from the monitoring network to examine the correlation between elevated specific
conductance and PCE concentrations (JSAI, 2019). The correlation between specific
conductance and PCE has previously been used as one basis for estimating PCE concentrations
and mass removal from CLC 18 (JSAI, 2013; JSAI, 2016; JSAI, 2019). Almost all wells with
elevated specific conductance also have detectable concentrations of PCE; however, there are
some monitoring points that have elevated specific conductance and no detectable PCE. All
wells with specific conductance values less than 800 uS/cm do not have detectable PCE
concentrations (JSAI, 2019). The primary conclusion is that groundwater with elevated
specific conductance represents water originating from the UHZ, and groundwater with
relatively low specific conductance (< 800 puS/cm) is representative of LHZ not impacted by
the PCE plume.

2.5 CLC 18 and CLC 27 Operational Data

As part of the remedial design, in 2010 CLC 18 and CLC 27 were modified by
performing partial plugback so pumping would occur from the upper screen section where the
PCE plume is present without clean groundwater contributions from the lower screen section.
Following modifications, step-drawdown pumping tests and water-quality analyses were
performed on CLC 18 and CLC 27 (JSAI, 2011).

Since start up, groundwater level, metered diversions, and PCE concentration data have
been collected from CLC 18 and CLC 27. A specific conductance sensor was installed on the
CLC 18 discharge line and connected to an LCU Supervisory Control and Data Acquisition
(SCADA) system. The specific conductance data were used to optimize the pumping cycle for
CLC 18. For 2018 and 2019, CLC 18 specific conductance data were collected every 15 minutes.
CLC 18 and CLC 27 also have flow meters and transducers that are connected to the LCU
SCADA system. Pumping and non-pumping groundwater-level data were collected on
15-minute intervals. Trained LCU Operators also collected hand-measured monthly water levels
from CLC 18 and CLC 27.

JOHN SHOMAKER & ASSOCIATES, INC.
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3.0 HYDROGEOLOGIC ANALYSIS

Some modifications to the original Site Conceptual Model (SCM) developed by EPA
for the RI/FS were made by JSAI (2019). These changes in the SCM inform how the
groundwater monitoring program is evaluated and whether operation of the extraction and
treatment system is making adequate progress toward achieving the Remedial Action

Obijectives and Remedial Goals.

3.1 Hydrostratigraphic Units

The two distinct Site hydrogeologic zones, the UHZ and the LHZ, are primarily
differentiated by the clay zone and groundwater elevations measured in nested monitor wells
screened at different depths. The UHZ and LHZ are not hydraulically connected across the
Site where the clay zone is present; however, the UHZ and LHZ are hydraulically connected
across the Site where the clay zone is absent (see Table 4). It was previously assumed the
UHZ and LHZ were hydraulically connected across the Site, but in varying degree of
hydraulic communication (EPA, 2006).

Updates to the SCM are illustrated by new developed clay layer elevation and
thickness contours (Figs. 2 and 3) and hydrogeologic cross sections (Figs. 4 and 5). Figure 2
shows the elevation of the top of clay layer and clay-layer depression at CLC 18. A
preferential flow path is defined as the topographic lows in the top of clay layer that form a
channel trending from GWMW-03 to CLC 18, and then to MW-SF10 (Fig. 2). Clay layer
topographic highs likely limit groundwater flow in the UHZ, particularly where the top of clay
is near the water table.

The thickness and extent of the low-permeability silt and clay beds that divide the UHZ
from the LHZ have influenced the lateral and vertical distribution of PCE in groundwater
(Fig. 4). At CLC 18, the clay layer separating the UHZ and LHZ creates a hydraulic barrier to
vertical flow. East of GWMW-16(S,D), the clay layer transitions to silt and sand allowing for
vertical groundwater flow from the UHZ to LHZ under downward head-gradient conditions

influenced by pumping CLC 27 and other regional municipal wells completed in the LHZ.
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Table 4. Summary of head difference between Upper and
Lower Hydrogeologic Zones measured in well pairs

hvdrogeoloic January 2020 head
well y zgne 9 water level elevation difference !
(ft amsl) (ft)
GWMW-11(S) Upper ? 3,844.04
GWMW-11(D) Lower 3,837.63 6.41
GWMW-15(S) Upper ® 3,839.89
GWMW-15(D) Lower 3,839.45 0.44
GWMW-16(S) Upper ? 3,843.02
GWMW-16(D) Lower 3,837.81 5.21
MW-1 Upper ? 3,843.81
CLC 18 both 3,837.98 5.83

1 positive number indicates a higher head in the Upper than the Lower Hydrogeologic Zone.
2 Clay layer between Upper and Lower Hydrogeologic Zone is present.

3 Clay layer between Upper and Lower Hydrogeologic Zone is not present.
ft amsl - feet above mean sea level

3.2 Groundwater Flow

Groundwater flow has been predominantly west to east across the Site since PCE was first
detected (JSAI, 2006). The PCE plume moves from west to east in the UHZ until it is able to
migrate vertically into the LHZ, except where the cone of depression has formed around CLC 18.
The UHZ and LHZ eastward groundwater flow was previously established, at least in part, by
municipal well pumping along the 1-25 corridor (CLC 18, CLC 19, CLC 20, CLC 21, CLC 24,
CLC 26, and CLC 27) that occurred between 1960 and 2000 (JSAI, 2006). The north to south
oriented groundwater trough caused by pumping along the 1-25 corridor has varied in size with

total pumping rate. Figure 6 presents a bar graph of annual CLC pumping since 1958.

3.2.1 Horizontal Flow Direction

Regional groundwater elevation contours and direction of flow for December 2019 data
are presented on Figure 7. The hydraulic gradient across the regional vicinity of the Site remains
fairly flat (0.003 to 0.0004 ft/ft), as defined by the 3,840- and 3,830-ft water-level elevation

contours (Fig. 7), with a cone of depression shown at CLC 27.
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Current (winter 2019) groundwater-level elevation contours for the UHZ at the Site are
presented on Figure 8. Groundwater flow in the UHZ at the Site is generally toward the east with
a localized cone of depression induced by extraction at CLC 18. East of GWMW-16 and
MW-SF10, the UHZ water-level contours resemble the cone-of-depression caused by pumping
CLC 27. Regional groundwater elevation contours (Fig. 7) show westbound UHZ direction of
flow at GWMN-15-S.

Current (winter 2019-20) groundwater-level elevation contours for the LHZ at the Site are
presented on Figure 9. Groundwater flow in the LHZ is toward the cone of depression formed by
extraction at CLC 27. Due to the discontinued pumping from CLC 61, water levels in the area of
CLC 20, CLC 24, CLC 26, CLC 57, and CLC 61 have risen 2 to 3 ft over the last year (Table 1;
Fig. 10). As a result, ground-water flow at CLC 26 and CLC 20 is towards CLC 27.
Groundwater flow at GWMW-15 is to the southwest toward CLC 27 (Fig. 9).

3.2.2 Vertical Head Gradient

The head difference between the UHZ and LHZ is about 5 to 6 ft where the clay layer is
present, and less where the clay layer is absent (Table 4). Past groundwater-level data (2002 to
2006) from the multi-port FLUTe wells also revealed a similar distribution of head differences
due to the clay layer (see hydrographs in Appendix B); however, groundwater-level data from the
conventional monitoring wells are considered more accurate as compared to the FLUTe wells for
the purpose of evaluating the groundwater vertical gradient.

CLC 61 is screened much deeper (600 to 1,000 ft) than other wells in the area and when
significantly pumped may induce vertical groundwater flow where the clay layer is absent along
the 1-25 corridor, particularly in the area of GWMW-10, GWMW-15, CLC 19, and CLC 20. The
effect of CLC 61 pumping is not apparent from groundwater-level elevation contouring analysis
(JSAI, 2019). However, the groundwater-level effects of CLC 61 pumping have become
apparent through more detailed monitoring of water level trends from CLC 19, CLC 20, CLC 24,
and CLC 26 over the past few years (See Table 1 and Appendix B), where drawdown (water-
level decline) and recovery (water-level rise) cycles in Site wells are easily correlated to CLC 61
pumping. Since start up in 2012, CLC 61 pumping is the only significant pumping in the Site
area other than pumping from CLC 18 and CLC 27 (Fig. 6). CLC 61 has not been pumped since
March 2019 (Table 2).
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3.3 Geochemical Characteristics

A correlation was previously made between specific conductance and PCE
concentrations at CLC 18 (JSAI, 2013). In the past, continuous monitoring of specific
conductance at CLC 18 has been used to optimize capture of the UHZ PCE plume (see JSAI
companion report titled Calendar Year 2019 Optimization Assessment Report Griggs and Walnut
Groundwater Plume Superfund Site, Las Cruces, New Mexico).

Specific conductance and PCE data were compiled for the 2019 monitoring event from
the Site monitoring network and CLC 18 to track the relationship between the two parameters.
As shown on Figure 11, there is a wide range of specific conductance values from the
monitoring network (500 to 2,000 uS/cm). At the Site monitoring wells, low specific
conductance (<800 uS/cm) results in non-detectable PCE, and elevated specific conductance
can be associated with non-detectable PCE and detectable PCE concentrations. CLC 18 PCE
concentrations have been decreasing (Table 3); however, specific conductance concentrations
representative of the UHZ have remained the same (as expected). As the UHZ PCE plume is
removed by CLC 18 pumping, the correlation between specific conductance and PCE
concentration has changed so that the equivalent specific conductance values are now
associated with lower PCE concentrations. For example, at a specific conductance of 1,700
puS/ecm, PCE concentrations from 2019 were approximately 6 to 8 pg/L, as compared to greater
than 20 pg/L for years prior to 2014.

3.4 PCE Plume

Since remedial system start up in 2012, the Site PCE plume has been decreasing in size
and concentration (see Table 2 and graphs in Appendix D). Prior to system start up PCE
concentrations were commonly above 20 pg/L, and most all 2019 results were below 17 pg/L.
Notable decreases in PCE concentrations during 2019 were observed at GWMW-11(1),
GWMW-15(1), and MW-SF10 (Table 3).

Winter 2019 PCE concentrations are shown with the groundwater elevation contours on
Figures 8 and 9. The extent of the PCE plume displayed on Figures 8 and 9 is currently poorly
constrained due the fewer wells sampled in 2019. A better delineation of the UHZ and LHZ

PCE plume will be obtained after the rejected FLUTe wells are replaced and sampled.
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3.4.1 Horizontal Extent

The estimated PCE plume horizontal extent above the clay layer in the UHZ is confined
to an elongated area between CLC 18 and MW-SF10 (Fig. 8). Currently, monitoring wells
MW-SF-2, MW-SF10, GWMW-11(S), and GWMW-16(S) define the UHZ PCE extent. PCE
concentrations at extraction CLC 18 and in UHZ monitoring wells (MW and MW-SF series) have
significantly decreased over time (see graphs in Appendix D), indicating the UHZ plume is
decreasing in concentration and size.

The horizontal extent in the LHZ is currently defined by monitoring wells GWMW-11(1),
GWMW-16(D), GWMW:-15(1), CLC 20, CLC 26, and CLC 57. The highest concentrations in
the LHZ are observed in CLC 27, GWMW-15(1), and GWMW-16(D) (Fig. 9). It is difficult to
determine based on the available data if the PCE concentrations at GWMW-15(1) are isolated
from the primary plume mass in LHZ, and the extent of the PCE plume downgradient and
southeast of GWMW-10. This data gap will be addressed with the FLUTe well replacement
program.

From 2015 to 2018, concentrations of PCE were increasing at GWMW-11(l) (Table 3),
but were still below the action level of 5 pg/L. PCE results for GWMW-11(l) for winter 2019
decreased from 2018 results. Groundwater flow direction at GWMW-11(1) is toward CLC 27. It
is possible that detectable concentrations of PCE at GWMW-11(l) are not related to the Site
plume.

3.4.2 Vertical Extent

The estimated vertical extent of the PCE plume in the UHZ is controlled by the confining
clay layer where it is present. Due to downward gradient from pumping CLC 27, the UHZ PCE
plume vertically migrates to the LHZ where the clay layer is absent (Fig. 4). The best indicator
of vertical movement of the plume due to downward gradient is the observed changes in PCE
concentration over the last few years at GWMW-15(S) and GWMW-15(1). GWMW-15(S) PCE
concentration was 18 pg/L in 2005, but below 5 pg/L by 2009. GWMW-15(1) PCE
concentration was below 5 pg/L in 2005, but increased to 19 pg/L between system start up in
2012 to current (see Fig. D8 in Appendix D). Given the time frame for GWMW-15, the rate of
vertical plume movement during this time period was on average 19 ft/yr or 0.05 ft/day at this
location. Winter 2019 PCE concentrations decreased at GWMW-15(1), and were non-detect at
GWMW-15(D) (Table 3).
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3.5 Site Conceptual Model Summary

The revised geologic model by JSAI (2019) has identified preferential flow pathways
on top of the clay layer (Fig. 2) that explain the movement of the UHZ PCE plume toward
extraction well CLC 18 and MW-SF10.

Eastward groundwater flow was established by municipal pumping that began in the
1960s (Fig. 6). The PCE plume previously migrated east to southeast until intercepted by
municipal well pumping (CLC 19 and CLC 21). Pumping at wells CLC 54 and CLC 57,
between 1988 to 2002, caused the eastward migration of the PCE plume to GWMW-15.

The vertical extent of PCE plume in the UHZ is controlled by the confining clay
layer; however, due to downward gradient, the UHZ PCE plume vertically migrates to the
LHZ where the clay layer is absent. CLC 18 captures the PCE in the UHZ above the clay
layer, where CLC 27 captures the PCE plume in the UHZ where the clay layer is absent and
in the LHZ.

4.0 NUMERICAL MODEL UPDATE

The Griggs and Walnut groundwater-flow and solute-transport model (JSAI, 2006)
was used for the EPA Remedial Investigation and Feasibility Study (EPA, 2006). The model
was updated in 2009 (JSAI, 2009). Additional model updates have been made from 2017
through 2019 and are summarized in this report.

The discontinued pumping from municipal wells surrounding the Site has resulted in
a reduction in the need for using the full extent of the original model, and model-simulated
pumping outside of the plume area. Using the original model, the Site telescope mesh
refinement (TMR) model was constructed (JSAI, 2017). Area of the telescope mesh
refinement is shown on Figure 12. The main objective of the TMR model was to better
simulate local hydraulic influences of the clay layer on plume capture that could not be made
with the original model.

The TMR model consists of the original five model layers with 66 rows and
66 columns, and model cell dimensions of 200 by 200 ft. The TMR model grid with the Site
monitoring network are shown on Figure 13. Visual MODFLOW Pro (Waterloo
Hydrogeologic, 2011) software was used to run the MODFLOW model.
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It was assumed that year-2012 Site conditions, prior to pumping CLC 18 and CLC 27,
represented a steady-state condition. The steady-state condition was simulated by adding
general head boundaries (GHB) for groundwater inflow at the northwest corner of Layer 1 and
groundwater outflow along the north, west, and south sides of Layer 5. Previous additional

calibration measures included the following:

1. Reduced hydraulic conductivity of the clay layer in Layer 2
from 1 ft/day to 0.01 ft/day

2. Reduced specific yield from 0.15 to 0.10

3. Increased hydraulic conductivity in Layer 4 from 5 to 10 ft/day

The model update consisted of incorporation of annual pumping data and all available
water-level data for calibration. Measured model input data were extended through the end of
2019. Appendix C lists the simulated annual pumping from wells CLC 18, CLC 27, and
CLC 61 in terms of averaged rate per modeled stress period. The only pumping simulated in
the model includes CLC 18 from Layer 1, CLC 27 from Layer 3, and CLC 61 from Layers 4
and 5. Previous TMR modeling efforts (JSAI, 2017) did not include pumping from CLC 61
because groundwater level elevation contouring efforts did not reveal drawdown effects from
CLC 61 pumping, and the pumping from CLC 61 was less frequent and at lower rates than in
2018. Transient groundwater-flow simulations included the time period from May 2012 to
May 2029.

4.1 TMR Model Calibration

Several common statistical measures for comparing observed hydraulic heads with
simulated hydraulic heads were used to assess the new calibration of the groundwater flow
model: root-mean-squared error (RMSE), mean absolute error (MAE), mean error (ME),
correlation coefficient (r), and coefficient of determination (r?). All of these statistics are well
known and are defined elsewhere (e.g., Anderson and Woessner, 1992; Davis, 1986). The
normalized RMSE (ratio of RMSE to total range in observed heads) is also considered. For
perfect calibrations, the RMSE, MAE, and ME tend to zero, whereas r and r? tend to one. The
correlation coefficient and the coefficient of determination measure the linear relationship
between simulated and observed hydraulic heads. The closer r and r? are to one, the better the

fit between the observed and modeled data.
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Groundwater-head calibration results are shown on the hydrographs in Appendix E and
calibration results are also presented in Figure 14. The model-simulated heads reasonably
matched observed heads in the Upper and Lower Hydrogeologic Zones. A total of 51 available
data points was used to compare measured water levels for the 11 active calibration target
locations. The histogram on Figure 14 shows that 92% (47 out of 51) of the absolute residual
values are less than 2 ft and that 100% (51 out of 51) are less than 5 ft. Calibration statistics are
summarized in Table 5.

The model shows an acceptable correlation between observed and simulated water
levels (r? = 0.943) with a normalized RMSE of 10.8 percent. The RMSE is a measurement of
the spread of residuals (differences between simulated and observed values). If the normalized
RMSE is small—typically less than 10 to 15 %—then a “good” calibration is generally
indicated (ESI, 2011) and the remaining errors are considered to be a negligible part of the
overall model response (Anderson and Woessner, 1992).

Table 5. Summary of model calibration statistics for
historical transient simulation 2012 to 2019

statistics of calibration targets result
number of targets 51
range in observed head 14.37
mean observed head 3,841.4
maximum residual (ft) 2.8
minimum residual (ft) -2.0
RMSE (ft) 1.19
standard deviation of residual error (ft) 1.2
bias (mean error in ft) -0.02
normalized RMSE 0.108
R-squared 0.943

RMSE - root-mean-squared error
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5.0 EFFECTIVENESS OF MONITORING NETWORK

Primary data from the monitoring network include measured groundwater levels,
metered pumping, and PCE concentration from collected samples. The SOW (EPA, 2017)
requires monthly water-level monitoring from CLC 18 and CLC 27, quarterly water-level
monitoring from inactive City wells in the Site area, and annual water-level monitoring from
the monitoring well network. Groundwater-level monitoring and metered pumping from the
extraction wells and active and inactive City wells is performed monthly by LCU; however,
most City wells have transducers with daily data collection. Groundwater-quality data are
collected from the monitoring network annually.

The effectiveness of the monitoring system is based on the ability to characterize and
monitor the contaminated groundwater plume over time. Two general categories for
characterizing the groundwater plume include defining the groundwater flow direction and

defining the extent of the PCE plume.

5.1 Groundwater Flow Direction

The water-level monitoring program provides adequate data for determining groundwater
flow direction in the UHZ and in the LHZ on a regional and local scale; however, water-level
interpretation will improve with FLUTe well replacement. Time-series water-level data are
critical for calibration of the model used to assess remedial progress and effectiveness of the
monitoring network. Daily water-level data from transducers installed in GWMW-16(S,D)
would help better define the influences of extraction well pumping on the UHZ and LHZ;
installation of transducers was initiated in Winter 2019. Otherwise, there are adequate
groundwater-level data for characterizing the groundwater plume and defining the groundwater

flow direction as shown on Figures 8 and 9.

5.2 Defining Extent of PCE Plume

With the rejection of the FLUTe wells, the PCE plume in the UHZ is partially defined
by the current monitoring network, and additional monitoring points are needed to characterize
the plume or define the extent. The planned replacement of FLUTe wells GWMW-1,
GWMW-8, GWMW-9, and GWMW-10 will elucidate potential UHZ extent and impact.
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The PCE plume in the LHZ is currently defined on the west and north sides. The
extent of elevated PCE concentrations in the LHZ at GWMW-15(1) is not well defined,;
however, GWMW:-15 is on the upgradient side of the PCE plume and groundwater flow at this
location is toward extraction well CLC 27 (Fig. 9). The extent of the PCE plume
downgradient and southeast of GWMW-10 is not well defined by the monitoring network, as
shown on Figure 9. The vertical extent of the LHZ PCE plume is otherwise defined by
GWMW-11 and GWMW-15. Cessation of pumping at CLC 61 (March 2019) minimized the
potential for induced vertical PCE plume movement (see Fig. 9); however, additional sampling
conducted at CLC 20 and CLC 57 does help bound the extent of the plume to the South.
Model simulations indicated the cessation of pumping from CLC 61 will cause the water level
of the southern edge of the LHZ PCE plume to rebound so it is more readily captured and
extracted by CLC 27 pumping.

The planned replacement of FLUTe wells GWMW-1, GWMW-8, GWMW-9, and
GWMW-10 will help further define the LHZ extent and impact.

6.0 SUMMARY OF FINDINGS

The two distinct hydrogeologic zones, the UHZ and the LHZ, are primarily differentiated
by the clay zone and water-level elevations measured in nested monitor wells screened at
different depths. The UHZ and LHZ are not hydraulically connected across the Site where the
clay zone is present, and but the UHZ and LHZ are hydraulically connected across the Site where
the clay zone is absent. It was previously thought the UHZ and LHZ were hydraulically
connected across the Site, but in varying degree of hydraulic communication (EPA, 2006). The
revised geologic model by JSAI (2019) defined the clay layer extent, which better explains the
observed horizontal and vertical groundwater flow mechanisms, PCE plume distribution, and
PCE plume capture by extraction wells in the UHZ and LHZ (see Figs. 2 through 9).

When considering the current Site monitoring network and LCU regional monitoring
network, there are adequate groundwater-level data collected to evaluate groundwater flow
direction in the UHZ (Fig. 8) and LHZ (Fig. 9). The hydraulic gradient across the Site is fairly
flat, as defined by the 3,840- and 3,830-ft water-level elevation contours (Fig. 7), with a cone of
depression shown at CLC 27.
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Given the flat hydraulic gradient, the re-surveying of measuring point elevations in early
2019 (Table 1; Appendix A) provides better confidence in the water-level elevation contouring
efforts; for example, 1-ft water-level contour intervals are now possible for creating Figures 8
and 9.

The Site telescope mesh refinement (TMR) model (JSAI, 2017) was updated with data
collected from 2017 to 2019 and satisfactorily calibrated. Pumping from CLC 61 was also added
to the model calibration and simulations by JSAI (2019). CLC 61 is screened deeper (600 to
1,000 ft) than all other wells in the area and when significantly pumped (as observed in 2018) has
the potential to induce vertical groundwater flow where the clay layer is absent, particularly in the
area of GWMW-10, GWMW-15, CLC 19, and CLC 20.

The vertical and horizontal extent of the UHZ PCE plume is partially defined by the
groundwater monitoring network and will be fully defined by the replacement of the FLUTe
wells. The LHZ PCE plume is not completely defined downgradient and southeast of
GWMW-10; however, additional sampling at CLC 20 and CLC 57 do bound the extent of the
PCE plume towards the South. Cessation of pumping at CLC 61 (March 2019) minimized the
potential for induced vertical PCE plume movement (see Fig. 9). Model simulations indicated the
cessation of pumping from CLC 61 will cause the water level of the southern edge of the LHZ
PCE plume to rebound so it is more readily captured and extracted by CLC 27 pumping.

Monitoring data from CLC 18 and CLC 27 allow for performance evaluation and
adequate calculation of PCE plume removal (see JSAI companion report titled Optimization
Assessment Report 2017 through 2018 Griggs and Walnut Groundwater Plume Superfund Site,
Las Cruces, New Mexico).

7.0 RECOMMENDATIONS

The following recommendations are based on review of all Site monitoring data,
analysis of data, and results from the updated TMR groundwater flow model calibration.

1. Maintain CLC 27 average pumping rate between 225 and 240 gpm.

2. Transducers were installed in GWMW-16(S,D) but a dataset has not been
established. As soon as a dataset is established, water level trends should be
evaluated to help better define the influences of extraction well pumping on
the UHZ and LHZ.

3. Re-evaluate the monitoring network data after the JSP replaces rejected
FLUTe wells GWMW-1, GWMW-8, GWMW-9, and GWMW-10.
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Appendix A.

Las Cruces Utilities 2018 Griggs and Walnut Site plume
monitoring point survey data

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS



Table Al. Groundwater Monitoring Wells
G d Depth: G d
roun Sampling L roun Number of
Well . ) Surface Surface to )
Northing Easting ) Tube ) Sampling Features
Number Elevation . Sampling Tube
Elevation (ft) ) Tubes
(ft) (in.)

01 479,017.53 1,483,311.09 4,038.00 4,036.27 -21 7 Inside manhole w/24” dia. manhole
03 479,519.93 | 1,480,644.34 | 3,976.68 3,975.81 -10 6 Inside manhole w/26” dia. manhole
08 480,044.39 1,483,353.06 4,020.26 4,019.52 -9 7 Inside manhole w/26” dia. manhole
09 480,413.04 | 1,485,067.28 | 4,051.39 4,051.14 -3 7 Inside manhole w/26” dia. manhole

10 479,228.44 | 1,484,920.87 | 4,064.84 4,064.51 -4 7 Inside manhole w/26” dia. manhole
111 477,984.90 | 1,483,175.33 4,022.74 -2 1

11S 477,984.59 | 1,483,175.29 | 4,022.92 4,022.72 -2 1 Inside manhole w/12” steel casing
11D 477,984.86 | 1,483,175.08 4,022.67 -3 1

15| 480,905.12 | 1,486,668.80 4,081.06 -3 1

15S 480,905.28 1,486,669.21 | 4,081.31 4,081.03 -3 1 Inside manhole w/12” steel casing
15D 480,905.52 | 1,486,668.84 4,081.03 -3 1

16S 479,474.88 1,484,021.82 | 4,031.16 4,033.07 23 1 Protected by concrete bollards
16D 479,469.58 1,484,002.31 4030.85 4032.73 23 1 Protected by concrete bollards
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Table Al. Groundwater Monitoring Wells

Ground Surface

Sampling Tube

Depth: Ground Surface to

Well Number | - Northing Easting Elevation (ft) Elevation (ft) Sampling Tube (in.) Features
01 478,753.86 | 1,483,492.59 4,037.75 4,037.14 -7.3 12" Steel Casing
02 478,838.36 | 1,483,484.65 4,038.34 4,037.50 -10.1 10" PVC Casing
03 478,918.61 1,483,204.12 4,034.70 4,034.56 -1.7 7" Steel Casing
04 478,680.95 | 1,483,079.97 4032.11 4,031.59 -6.2 8" Steel Casing
05 478,579.21 1,483,554.43 4,038.26 4,036.24 -24.2 3" Steel Casing
06 478,704.09 | 1,483,909.93 4,044.85 4,044.47 -4.5 2.5" PVC Casing/Con. Collar
SF1 478,963.50 | 1,483,448.56 4,038.34 4,037.15 -14.3 6" Steel Casing
SF2 478,837.25 | 1,483,253.30 4,035.87 4,035.71 -1.9 Missing Lid
SF3 478,740.97 | 1,482,894.63 4,028.16 4,027.51 -7.8 Plastic Casing
SF4 478,932.59 | 1,482,728.53 4,026.12 4,025.60 -6.2
SF5 479,614.56 | 1,481,960.51 3,996.39 3,995.63 -9.1 7" Cover from Sampling Tube
SF6 479,654.01 | 1,480,848.85 3979.25 3,978.61 -7.7
SF9 478,481.44 | 1,484,637.01 4,032.86 4,032.35 -6.1 12" Steel Casing
SF10 480,156.45 | 1,484,357.61 4,038.96 4,038.66 -3.6 12 Steel Casing
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Table Al. Groundwater Monitoring Wells

Well Number Northing Easting Concrete Floor at Well (ft) Features

CLC PAZ 480,910.66 1,482,797.07 4,012.60 -

Well 10 480,788.00 1,478,435.00 3,938.42 12-in tall pedestal
Well 18 479,033.01 1,483,114.82 4,037.59 24-in tall pedestal
Well 19 479,464.64 1,486,241.12 4,063.52 15-in tall pedestal
Well 20 477,570.53 1,486,690.77 4,073.34 14-in tall pedestal
Well 21 481,161.95 1,485,245.75 4,075.25 -

Well24 475,131.30 1,486,440.09 4,041.01 -

Well 26 476,624.54 1,484,299.63 4,013.15 12-in tall pedestal
Well 27 478,884.10 1,484,258.63 4,055.62 18-in tall pedestal
Well 28 486,674.38 1,482,030.76 4,061.65 12-in tall pedestal
Well 38 475,113.92 1,488,619.25 4,101.89 17-in tall pedestal
Well 54 484,049.79 1,485,225.99 4,109.4 22-in tall pedestal
Well 57 478,920.91 1,488,486.58 4,129.72 29-in tall pedestal
Well 60 475,323.34 1,480,636.27 3,940.18 26-in tall pedestal
Well 61 476,052.51 1,486,352.59 4,040.12 15-in tall pedestal

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS




JSAI

Appendix B.

Hydrographs for Griggs and Walnut Site plume monitoring network wells
and selected City of Las Cruces wells

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS



120

100

80

199)-a10e ‘Burdwnd Ajyluow

60

40

20

Ay

average decline
1.7 ftiyr

4

LT

T%-"‘W -1

-2

f

0z-uer
- 6T-100
- 6T-INC

- 6T-1dy
- 6T-uer
- 8T-100
- 8T-INC

- 8T-Idy
- /T-08Q
- LT-100
- LT-InC

AR
- 9T-03Q
- 9T-100
- 9T-InC

- 9T-Idy
- 9T-uer
- ST-100
- GT-InC

- GT-Idy
- GT-uer
- ¥1-100
- yT-INC

- yT-1dy
- €T-02Q
- €T-100
- ET-INC

—
—
\\

pumping for

plume capture
started in 2012

190

200

210

TD 516 ft

screen 315-516 ft

1| =—e=Non-pumping water level ﬁi

: ={=Monthly pumping

|| =—Linear (Non-pumping water

level)

H €T-1dy
H 21-92Q
H 2110
H ZT-InC

H 2T-1dy
H zT-uer
H TT-100
H TT-InC

H TT-1dY

o
N
N

160 1 ‘[oA8] Jarem

230| pump set at 300 ft

240 | =#=Pumping water level

TT-uer

250
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Figure B2. Graph of water-level data and monthly pumping data collected by the City of Las Cruces for CLC 27.
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Figure B3. Graph of water-level data and monthly pumping data collected by the City of Las Cruces for CLC 61.
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Figure B4. Graph of water-level data and monthly pumping data collected by the City of Las Cruces for Paz Park Well.
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Figure B5. Graph of water-level data and monthly pumping data collected by the City of Las Cruces for CLC 26.
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Figure B6. Graph of water-level data collected by the City of Las Cruces for CLC 10, and monthly pumping in the Valley.
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Figure B7. Graph of hand-measured and transducer water-level data collected by the City of Las Cruces for CLCI 19, and monthly

pumping in the southern part of the 1-25 Corridor (Wells 18, 27, 26, 61, and Paz Park).
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Figure B8. Graph of hand-measured and transducer water-level data collected by the City of Las Cruces for CLC 20, and monthly
pumping in the southern part of the 1-25 Corridor (Wells 18, 27, 26, 61, and Paz Park).
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pumping in the southern part of the 1-25 Corridor (Wells 18, 27, 26, 61, and Paz Park).
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Figure B10. Graph of hand-measured and transducer water-level data collected by the City of Las Cruces for CLC 24, and monthly

pumping in the southern part of the 1-25 Corridor (Wells 18, 27, 26, 61, and Paz Park).
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Figure B11. Graph of hand-measured and transducer water-level data collected by the City of Las Cruces for CLC 38, and
monthly pumping in the southern part of the I-25 Corridor (Wells 18, 27, 26, 61, and Paz Park).
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Figure B12. Graph of hand-measured and transducer water-level data collected by the City of Las Cruces for CLC 54, and monthly

pumping in the southern part of the 1-25 Corridor (Wells 18, 27, 26, 61, and Paz Park).
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Figure B13. Graph of hand-measured and transducer water-level data collected by the City of Las Cruces for CLC 57, and monthly
pumping in the southern part of the 1-25 Corridor (Wells 18, 27, 26, 61, and Paz Park).
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Figure B14. Graph of hand-measured and transducer water-level data collected by the City of Las Cruces for CLC 60, and monthly

pumping in the southern part of the 1-25 Corridor (Wells 18, 27, 26, 61, and Paz Park).
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Figure B15. Graph of GWMW-01 (Ports 1 through 7 and inside liner) observed water levels, Griggs and Walnut site.
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Figure B16. Graph of GWMW-03 (Ports 1 through 6 and inside liner) observed water levels, Griggs and Walnut site.
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Figure B17. Graph of GWMW-08 (Ports 1 through 7 and inside liner) observed water levels, Griggs and Walnut site.
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Figure B18. Graph of GWMW-09 (Ports 1 through 7 and inside liner) observed water levels, Griggs and Walnut site.
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Figure B19. Graph of GWMW-10 (Ports 1 through 7 and inside liner) observed water levels, Griggs and Walnut site.
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Figure B20. Graph of GWMW-11 (S, I, D) (shallow, intermediate, and deep) observed water levels, Griggs and Walnut site.
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Figure B21. Graph of GWMW-15 (S, I, D) (shallow, intermediate, and deep) observed water levels, Griggs and Walnut site.
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Figure B22. Graph of GWMW-16 (S, I, D) (shallow, intermediate, and deep) observed water levels, Griggs and Walnut site.
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Figure B23. Graph of MW-1 through MW-5 observed water levels, Griggs and Walnut site.
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Figure B24. Graph of observed water levels for selected MW-SF series monitor wells, Griggs and Walnut site.
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Appendix C.

Summary of Griggs and Walnut Site plume area pumping data

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS



Table C1. Summary of Griggs and Walnut plume area pumping data

east
pumping

year CLC10| CLC18 | CLC19 | CLC20 | CLC21 | CLC24 | CLC26 | CLC27 | CLC54 | CLC57 | CLC61 | Paz Park | (ac-ftlyr) source
1958 550 882 0 0 0 0 0 0 0 0 0 0 882 JSAI (2006)

1959 550 882 0 0 0 0 0 0 0 0 0 0 882 JSAI (2006)

1960 550 882 0 0 0 0 0 0 0 0 0 0 882 JSAI (2006)

1961 550 882 0 0 0 0 0 0 0 0 0 0 882 JSAI (2006)

1962 550 882 0 0 0 0 0 0 0 0 0 0 882 JSAI (2006)

1963 417 1,240 592 721 695 107 0 0 0 0 0 0 3,354 [JSAI (2006)

1964 417 1,240 592 721 695 107 0 0 0 0 0 0 3,354 [JSAI (2006)

1965 417 1,240 592 721 695 107 0 0 0 0 0 0 3,354 [JSAI (2006)

1966 417 1,240 592 721 695 107 0 0 0 0 0 0 3,354 [JSAI (2006)

1967 417 1,240 592 721 695 107 0 0 0 0 0 0 3,354 [JSAI (2006)

1968 361 1,073 699 866 946 969 414 177 0 0 0 0 5,144  [JSAI (2006)

1969 361 1,073 699 866 946 969 414 177 0 0 0 0 5,144 |JSAI (2006)

1970 361 1,073 699 866 946 969 414 177 0 0 0 0 5,144  [JSAI (2006)

1971 361 1,073 699 866 946 969 414 177 0 0 0 0 5,144 |JSAI (2006)

1972 361 1,073 699 866 946 969 414 177 0 0 0 0 5,144  [JSAI (2006)

1973 338 1,006 699 866 946 969 495 177 0 0 0 0 5,158 |JSAI (2006)

1974 338 1,006 699 866 946 969 495 177 0 0 0 0 5,158 [JSAI (2006)

1975 338 1,006 699 866 946 969 495 177 0 0 0 0 5,158 |JSAI (2006)

1976 338 1,006 699 866 946 969 495 177 0 0 0 0 5,158 [JSAI (2006)

1977 338 1,006 699 866 946 969 495 177 0 0 0 0 5,158 |JSAI (2006)

1978 299 918 699 866 946 969 442 177 0 0 0 0 5,017 [JSAI (2006)

1979 299 918 699 866 946 969 442 177 0 0 0 0 5,017 |JSAI (2006)

1980 299 918 699 866 946 969 442 177 0 0 0 0 5,017 [JSAI (2006)

1981 299 918 699 866 946 969 442 177 0 0 0 0 5,017 |JSAI (2006)

1982 299 918 699 866 946 969 442 177 0 0 0 0 5,017 [JSAI (2006)

1983 117 1,025 699 866 946 969 427 177 0 0 0 0 5,109 |JSAI (2006)

1984 117 1,025 699 866 946 969 427 177 0 0 0 0 5,109 [JSAI (2006)

1985 117 1,025 699 866 946 969 427 177 0 0 0 0 5,109 |JSAI (2006)

1986 117 1,025 699 866 946 969 427 177 0 0 0 0 5,109 [JSAI (2006)

1987 117 1,025 699 866 946 969 427 177 0 0 0 0 5,109 |JSAI (2006)

1988 246 977 578 787 1,136 807 468 413 163 74 0 0 5,403 [JSAI (2006)

1989 246 977 578 787 1,136 807 468 413 163 74 0 0 5,403 |JSAI (2006)

1990 246 977 578 787 1,136 807 468 413 163 74 0 0 5,403 [JSAI (2006)

1991 246 977 578 787 1,136 807 468 413 163 74 0 0 5,403 |JSAI (2006)

1992 246 977 578 787 1,136 807 468 413 163 74 0 0 5,403 [JSAI (2006)

1993 349 1,031 649 791 1,107 807 475 318 315 514 0 0 6,006 [LCU metered data
1994 250 779 582 707 980 777 406 371 274 608 0 0 5,484 [LCU metered data
1995 150 528 515 623 852 747 337 423 233 702 0 0 4,961 |LCU metered data
1996 20 517 542 531 1,000 585 449 467 281 582 0 0 4,953 |LCU metered data
1997 33 0 94 673 1,240 414 380 565 344 462 762 39 4,934 |LCU metered data
1998 159 0 285 949 826 340 340 766 352 560 671 0 5,090 [LCU metered data
1999 129 0 602 340 1,052 628 599 1,269 615 711 243 21 6,058 [LCU metered data
2000 174 0 395 1,166 1,296 641 228 916 438 691 561 45 6,333 [LCU metered data
2001 0 0 434 755 1,379 837 880 386 559 193 706 60 6,128 [LCU metered data
2002 226 58 430 741 655 887 588 224 500 20 241 61 4,344 |LCU metered data
2003 179 17 4 1,008 225 929 447 37 10 0 116 56 2,794 [LCU metered data
2004 281 1 7 555 196 1,027 487 0 0 0 161 47 2,434 [LCU metered data
2005 369 8 39 408 376 1,028 419 0 0 0 289 19 2,567 [LCU metered data
2006 0 29 0 676 324 822 145 85 0 0 87 45 2,168 [LCU metered data
2007 0 57 0 0 0 0 350 77 0 0 534 94 1,018 |LCU metered data
2008 0 110 0 0 0 0 548 0 0 0 456 58 1,114 |LCU metered data
2009 0 0 0 0 0 0 113 55 0 0 150 12 318 LCU metered data
2010 0 0 0 0 0 0 242 31 0 0 676 32 949 LCU metered data
2011 0 0 0 0 0 0 540 0 0 0 694 39 1,234 |LCU metered data
2012 0 218 0 0 0 0 428 120 0 0 430 14 1,196 |LCU metered data
2013 0 255 0 0 0 0 33 204 0 0 1,343 28 1,835 |LCU metered data
2014 0 44 0 0 0 0 0 264 0 0 1,520 21 1,828 |LCU metered data
2015 0 48 0 0 0 0 0 262 0 0 1,081 1 1,391 |LCU metered data
2016 0 47 0 0 0 0 0 252 0 0 137 39 436 LCU metered data
2017 0 47 0 0 0 0 0 250 0 0 492 39 789 LCU metered data
2018 0 47 0 0 0 0 0 324 0 0 1,673 24 2,044  [LCU metered data
2019 0 47 0 0 0 0 0 367 0 0 355 17 768 LCU metered data

JSAI - John Shomaker & Associates, Inc.
LCU - Las Cruces Utilities
ac-ft/yr - acre-feet per year
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Appendix D.

Time-series graphs of Griggs and Walnut Site PCE concentration
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Figure D1. Graph showing PCE concentrations versus time for CLC 18 and CLC 27, Griggs and Walnut site.
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Figure D2. Graph of GWMW-01 (Ports 1 through 7) observed PCE concentrations, Griggs and Walnut site.
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Figure D3. Graph of GWMW-03 (Ports 1 through 6) observed PCE concentrations, Griggs and Walnut site.
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Figure D4. Graph of GWMW-08 (Ports 1 through 7) observed PCE concentrations, Griggs and Walnut site.
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Figure D5. Graph of GWMW-09 (Ports 1 through 7) observed PCE concentrations, Griggs and Walnut site.
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Figure D6. Graph of GWMW-10 (Ports 1 through 7) observed PCE concentrations, Griggs and Walnut site.
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Figure D7. Graph of GWMW-11(S,1,D) (shallow, intermediate, and deep) observed PCE concentrations, Griggs and Walnut site.
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Figure D8. Graph of GWMW-15(S,1,D) (shallow, intermediate, and deep) observed PCE concentrations, Griggs and Walnut site.
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Figure D9. Graph of GWMW-16(S,D) (shallow and deep) observed PCE concentrations, Griggs and Walnut site.
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Figure D10. Graph of MW-1 through MW-5 observed PCE concentrations, Griggs and Walnut site.

JOHN SHOMAKER & ASSOCIATES, INC. —




PCE concentration, pg/L

70

=—@— MW-SF1
60 ¢ MW-SF2
—@— MW-SF3
MW-SF5
50 ‘A —¥— MW-SF6
e MW-SF7
e\ MW-SF8
40 = MW-SF9
= = MW-SF10
e e o Standard
p—
30 \ l
) \ .\‘\
\
\ \\
10 \ \’7 /
7--------- - -G T A LK N N N N N N N N Jf N N N J L N N N B N N B = N N N N N N N N N
0 w N T o T >( 1 T l T I T X{ * T )T( T
Jan-98 Jan-00 Jan-02 Jan-04 Jan-06 Jan-08 Jan-10 Jan-12 Jan-14 Jan-16 Jan-18 Jan-20 Jan-22

Figure D11. Graph of observed PCE concentrations for selected MW-SF-series monitor wells, Griggs and Walnut site.
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Appendix E.

Griggs and Walnut Site time-series model-calibration graphs
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Figure E1. Graph of City of Las Cruces Well 18 observed and model-simulated water levels, Griggs and Walnut site.
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Figure E2. Graph of City of Las Cruces Well 27 observed and model-simulated water levels, Griggs and Walnut site.
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Figure E3. Graph of City of Las Cruces Well 18 and Well 27 observed and model-simulated water levels, Griggs and Walnut site.
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Figure E4. Graph of GWMW!11 (shallow, intermediate, and deep) observed and model-simulated water levels, Griggs and Walnut site.
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Figure E5. Graph of GWMW15 (shallow, intermediate, and deep) observed and model-simulated water levels, Griggs and Walnut site.
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Figure E6. Graph of MW-1 through MW-5 observed and model simulated water levels, Griggs and Walnut site.

JOHN SHOMAKER & ASSOCIATES, INC. =——



water-level elevation, ft amsl

3,880

3,870

——MW-SF1 wle

—A— MW-SF2 wle

——-MW-SF3 wle

3,860

MW-SF5 wle
—o— MW-SF6 wle

——-MW-SF9 wle

—— MW-SF10 wle

V\‘\. == MW-SF10 model simulated
\

3,850

s

3,840

3,830

3,820

Jan-98

Jan-00 Jan-02 Jan-04 Jan-06 Jan-08 Jan-10 Jan-12 Jan-14 Jan-16 Jan-18 Jan-20 Jan-22

Figure E7. Graph of MW-SF1 through MW-SF10 observed and model-simulated water levels, Griggs and Walnut site.
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CALENDAR YEAR 2019 OPTIMIZATION ASSESSMENT REPORT
GRIGGS AND WALNUT GROUNDWATER PLUME SUPERFUND SITE,
LAS CRUCES, NEW MEXICO

EXECUTIVE SUMMARY

The purpose of the annual performance evaluation of Griggs and Walnut Site groundwater
extraction wells is to assess whether operation of the extraction and treatment system is making
adequate progress toward achieving the Remedial Action Objectives and Remedial Goals, and to
ensure the Joint Superfund Project (JSP) is removing the mass of contaminants in the aquifer in an
effective manner, each year, as part of the Operation and Maintenance reporting requirements
specified in the Statement of Work (EPA, 2017).

The last several years of Griggs and Walnut capture pumping and data collection have provided
evidence that the plume is decreasing in mass and remedial progress is being made. The
previously-identified capture efficiency issue with extraction well CLC 18 has been investigated
and resolved, and extraction well CLC 18 pumping rate and schedule has been optimized to capture
Upper Hydrogeologic Zone (UHZ) plume. tetrachloroethene (PCE) concentrations from CLC 18
show a decreasing trend in captured plume concentration, along with monitoring from the UHZ
showing declining PCE concentrations. PCE concentrations from CLC 27 have been relatively
consistent (13 to 17 pg/L) as the pumping rate increases.

As a result of optimization, CLC 18 has been operated consistently since 2014 (Fig. 2) without
constraints.  Additional hydraulic analysis indicates CLC 18, which is completed in the Lower
Hydrogeologic Zone (LHZ) but captures groundwater from UHZ, is more efficient at capturing the
UHZ PCE plume than a hypothetical capture well completed within the UHZ to the top of the clay
layer.

Results from the performance analysis presented in Table 1, show that CLC 27 is capable of
pumping rates up to 400 gallons per minute (gpm) for the duration of the remedial cleanup period, if
needed. Therefore, CLC 27 is able to accommodate increased pumping rate if needed for
containment and capture of the LHZ PCE plume. No additional extraction wells are needed for
containment and capture of the LHZ PCE plume.

Extraction wells CLC 18 and CLC 27 combined have a mass removal rate of 7.0 kg/yr under the
current optimization pumping program. This mass removal rate is expected to decline as the PCE
plume shrinks and decreases in concentration.

The updated groundwater modeling predicts the extraction system capturing sufficient PCE to reach
the remediation goals within the 14-year time period. With relatively constant PCE concentrations
and pumping, CLC 27 is well suited for plume containment, capture, and cleanup with the
remaining time period.

Based on the assessment of 2019 data, John Shomaker & Associates, Inc. (JSAI) recommends
continued pumping from CLC 18 at the current rate and schedule, and maintaining an average
pumping rate between 225 and 240 gpm from CLC 27.

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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CALENDAR YEAR 2019 OPTIMIZATION ASSESSMENT REPORT,
GRIGGS AND WALNUT GROUNDWATER PLUME SUPERFUND SITE,
LAS CRUCES, NEW MEXICO

1.0 INTRODUCTION

John Shomaker & Associates, Inc. (JSAI) was subcontracted by Daniel B. Stephens &
Associates, Inc. (DBS&A) to assist with the assessment of the Griggs and Walnut
tetrachloroethene (PCE) plume (“the Site”), and efficiency of the associated pump and treat
system. This analysis was conducted for the Griggs and Walnut Joint Superfund Project (JSP),
which consists of Dofia Ana County and City of Las Cruces (CLC). The primary project goals
were to evaluate calendar year 2019 remedial progress and plume extraction well optimization.
The Griggs and Walnut Site area is presented in Figure 1.

1.1 Background

The EPA Record of Decision (ROD) for the Griggs and Walnut Superfund Site was
issued in 2007, and was based on implementation of a pump and treat system that would
remediate the PCE plume in a 14-year time period. The EPA approved the remedial design in
2010. The Griggs and Walnut pump and treat system began operation during September 2012,
and it has been operated near continuously for the last 7 years. As defined in the EPA 2017
issued Statement of Work (SOW), the remediation goals are to be measured 14 years from the
Effective Date of the SOW (January 4, 2018 to June 7, 2031).

The SOW requires an annual evaluation of the groundwater monitoring program and an
annual optimization assessment of the extraction wells. This annual optimization assessment of the
extraction wells is part of the Pre-Achievement Operation and Maintenance requirements defined in
the SOW (EPA, 2017). The annual optimization assessment of the extraction wells is to be
performed until the Remedial Action Objectives and Remedial Goals are attained. Past annual
performance evaluation reports by JSAI are summarized in this report.

1.2 Purpose

The purpose of the annual performance evaluation of Site groundwater extraction wells is to
assess whether operation of the extraction and treatment system is making adequate progress toward
achieving the Remedial Action Objectives and Remedial Goals, and to ensure the JSP is removing
the mass of contaminants in the aquifer in an effective manner each year as part of the Operation
and Maintenance reporting requirements specified in the SOW (EPA, 2017).

JOHN SHOMAKER & ASSOCIATES, INC.
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2.0 EXTRACTION WELL PERFORMANCE

Extraction wells CLC 18 and CLC 27 are former municipal wells converted into remedial
extraction wells. As part of the remedial design, CLC 18 and CLC 27 were modified in 2010 by
partial plugback of the lower screen sections so pumping would focus on removal of the plume
mass observed in the upper screen sections (JSAI, 2011).

Time-series graphs of PCE concentration and pumping from CLC 18 and CLC 27 are
presented as Figures 2 and 3, respectively. CLC 18 was actively pumped and blended with
municipal supply until 1998 (Fig. 2), and CLC 27 was actively pumped for municipal supply until
2003 (Fig. 3). Between the timing of the RI/FS and remedial design, CLC 18 and CLC 27 were
used for plume containment until the remediation system was in place. Plume extraction by
pumping CLC 18 and CLC 27 has specifically been a component of Remedial Action occurring
from 2012 to present (Figs. 2 and 3). CLC 18 captures the Upper Hydrogeologic Zone (UHZ) PCE
plume (Fig. 4), and CLC 27 captures the Lower Hydrogeologic Zone (LHZ) PCE plume and the
UHZ PCE plume where the clay layer separating the UHZ from the LHZ is absent (Fig. 5).

2.1 CLC 18

After system start-up, during the 4th quarter of 2012, CLC 18 yielded lower-than-expected
PCE concentrations. PCE concentrations in water produced from CLC 18 decreased from
70 micrograms per liter (ug/L) to 2.3 pg/L between April and December 2012 (Fig. 2).

In 2013, JSAI reviewed the daily meter readings and the PCE concentration trends and
performed diagnostic pumping tests on CLC 18. It was determined that PCE concentrations from
CLC 18 are influenced by well hydraulics, the CLC 18 pumping rate and pumping schedule.
Through testing it was identified that the higher PCE groundwater at CLC 18 originated from the
UHZ, which recharges the LHZ by downward flow through the gravel pack when CLC 18 is not
pumping. Under active-pumping conditions CLC 18 captures high PCE groundwater that drained
from the UHZ to the LHZ adjacent to the well.

In the vicinity of CLC 18, the PCE plume in the UHZ has a much higher specific
conductance than the LHZ. Use of the more frequently collected specific conductance
measurements as a surrogate for PCE plume in the UHZ allowed the optimization of CLC 18
pumping schedule to maximize capture from the UHZ. The correlations between PCE and specific
conductance for 2014, 2017-2018, and 2019 are shown graphically as Figure 6. It was determined
through testing that the LHZ at CLC 18 did not contain PCE concentrations greater than 5 pg/L,
consistent with trends observed at nearby monitoring well GWMW-01.

JOHN SHOMAKER & ASSOCIATES, INC.
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2.1.1 Operational Constraints

In 2014, JSAI recommended refinement of the pumping from CLC 18 by implementing
daily pumping cycles followed by recovery. This cyclic pumping was determined to be more
effective for capture of the PCE plume in the UHZ. Between 2013 and 2018, CLC 18 operated by
pumping at a rate of 170 gallons per minute (gpm) for 4 hrs/day, which averages about 28 gpm.
During March 2018, the submersible pump was replaced, and operating rate was reduced to 90 gpm
with an 8-hr/day pumping cycle and still averages 28 gpm as before. Specific conductance
measurements were used to determine the pumping cycle that would capture groundwater
resembling the UHZ (higher specific conductance resembles capture from the UHZ and lower
specific conductance resembles capture from the LHZ). Figure 7 is a graph of specific conductance
measured during the 8-hr pumping cycle at 90 gpm. As a result of optimization, CLC 18 has been
operated at an average rate of about 28 gpm (45 ac-ft/yr) since 2014 (Fig. 2). The purpose of the
reduced operating rate and increased pumping duration is to provide flexibility with pumping
duration.

2.1.2 Performance Analysis

Even with the optimized pumping schedule to maximize mass removal, the PCE
concentrations from CLC 18 have decreased since the system has been in operation as the plume
has been remediated (Fig. 2; Table 1). PCE concentrations have dropped from 70 pg/L in 2012 to
less than 8 pg/L in 2019 (Fig. 2; Table 1). Correlation between specific conductance and PCE
concentrations indicate the shift to lower PCE concentrations. The corresponding PCE
concentration for a given specific conductance has decreased steadily comparing 2014, 2017-2018
and 2019 (Fig. 6). The 2019 dataset indicates the PCE concentration is about 8 pg/L at the
beginning of each 8-hr pumping cycle, and decreases to about 1 pg/L by the end of the pumping
cycle. CLC 18 transducer recorded water levels appear to be rising during the 4th quarter 2019 .
Specific capacity of CLC 18 has averaged about 12 gpm/ft of drawdown. A hydrograph of CLC 18
2019 water levels is presented as Figure 8.

Additional hydraulic analysis indicates CLC 18 is more efficient at capturing the UHZ
PCE plume than a hypothetical capture well completed to the top of the clay layer. Due to the
limited saturated thickness and declining water level, a hypothetical capture well completed to
the top of the clay layer (Q/s = 1.8 gpm/ft of drawdown) would not have enough water column to
operate a pump after 1 year of pumping 30 gpm. CLC 18 is located in a low spot of the clay
layer (JSAI, 2019), and will be able to capture the UHZ PCE plume until it is dewatered or
below the EPA Drinking Water Standard of 5 pg/L.

JOHN SHOMAKER & ASSOCIATES, INC.
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Table 1. Summary of PCE concentrations observed in
extraction wells CLC 18 and CLC 27

extraction well CLC 18 extraction well CLC 27
average PCE range in detection average PCE range in detection
year concentration | PCE concentrations | concentration | PCE concentrations
(hg/L) (hg/L) (g/L) (g/L)
2001 to 2006 13.2 1.5t050.0 3.9 18to7.9
2007 to 2011 9.6 1.81t046.0 4.7 2.2t06.9
2012 34.7 2.3t070.0 7.6 2.21016.0
2013 7.9 2.2t044.0 12.5 9.81t014.0
2014 21.6 251t031.0 12.2 9.31t014.0
2015 14.6 9.6 t0 26.0 13.3 12.0to 15.0
2016 15.8 6.51t022.0 13.8 13.0to 16.0
2017 124 11.0to 15.0 14.0 13.0to 16.0
2018 7.3 1.7t011.0 14.6 13.0t0 17.0
2019 7.2 59t0 7.7 15.0 13.0t0 17.0

PCE - tetrachloroethene
Mg/L - micrograms per liter

2.2 CLC 27

At system startup during the 4th quarter of 2012, CLC 27 PCE concentrations were
consistent with the average concentration observed within the plume. PCE concentrations in
water extracted from CLC 27 remained fairly constant at about 12 pg/L during the first 2 years
of system operation. From 2012 to 2015, the PCE concentration continued to slowly increase as
the pumping rate was increased (Fig. 3; Table 1). CLC 27 PCE concentrations have been fairly
stable for the last 4 to 5 years.

CLC 27 appears to be adequately capturing the PCE plume in the LHZ, as indicated by
the cone of depression (JSAI, 2019). PCE concentrations increased (Fig. 3) as the plume mass

was drawn into the CLC 27 capture area.
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2.2.1 Operational Constraints

From 2013 to 2017, the pumping rate from CLC 27 averaged 153 gpm (246 ac-ft/yr;
Fig. 3). JSAI (2016) previously recommended increasing the pumping rate from CLC 27 to
200 gpm; however, it was determined that a new pump would be required to increase the
pumping to a rate greater than 160 gpm. During March 2018, a replacement pump was installed,
and the pumping rate was increased to 200 gpm, then 220 gpm (324 ac-ft/yr; Fig 3). In October
2019 the pumping rate was increased to 240 gpm.

2.2.2 Performance Analysis

Pumping tests were performed on CLC 27 in 2010 after partial plugback and conversion
to a remedial extraction well. The specific capacity was 7.6 gpm/ft of drawdown when pumping
at a rate of 169 gpm (JSAI, 2011).

From 2012 through 2018, CLC 27 pumping water levels declined at a rate of 2.2 ft/yr
while pumping at an average rate of 152 gpm. After March 2018, the pumping rate was
increased to 200 gpm and the pumping water level dropped from 245 to 265 feet below ground
level (ft bgl). In 2018, a transducer was installed to track pumping and non-pumping water
levels to assist with performance analysis. A hydrograph of CLC 27 2019 water levels is
presented as Figure 9.

The performance of CLC 27 can be assessed by projecting pumping levels for the
anticipated duration of the cleanup (14 years) for a range of given pumping rates. The maximum
pumping level for operation is 400 ft bgl when considering a maximum pump setting depth of
425 ft bgl, and 25 ft of head needed for maintaining pump operation. A summary of calculated
maximum pumping levels for a range of pumping rates is presented in Table 2.

Results from the performance analysis presented in Table 2 show that CLC 27 is capable
of pumping rates up to 400 gpm for the duration of the cleanup period. Therefore, CLC 27 is
able to accommodate an increase in pumping rate if needed for containment and capture of the
LHZ PCE plume. No additional extraction wells are needed for containment and capture of the

LHZ PCE plume at this time based on available data and groundwater modeling.
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Table 2. Calculated extraction CLC 27 pumping water level for given pumping rate

mping rate | "OPUMPIng | specific | shortterm | g2, SRR | G

pumping water level ! capacity 2 drawdown 3 . pumping
(gpm) (ft bgl) (gpmft) (Ft) 14 years decline water level

J P (ft) (ft) (ft bgl)

200 230 5.7 35.1 25.0 14.0 304
225 230 55 40.9 28.2 14.0 313
250 230 5.3 47.2 31.3 14.0 322
275 230 51 53.9 34.4 14.0 332
300 230 4.9 61.2 37.5 14.0 343
325 230 4.7 69.1 40.7 14.0 354
350 230 4.5 77.8 43.8 14.0 366
375 230 4.3 87.2 46.9 14.0 378
400 230 4.1 97.6 50.1 14.0 392

estimated non-pumping water level for 2018

specific capacity for each pumping rate based on 2018 data and performance testing by JSAI (2011)

short-term drawdown is calculated from specific capacity

long-term drawdown is calculated from transmissivity

5 regional water level declines based on reduced pumping from CLC 61 and Las Cruces Utilities (LCU) regional water-level data
gpm - gallons per minute

ft bgl - feet below ground level

gpm/ft - gallons per minute per foot of drawdown

AW N P
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3.0 PCE MASS REMOVAL RATES

One objective of performance evaluation is to optimize the remediation system to
maximize contaminant removal per unit of groundwater pumped and to minimize remediation
time. The PCE mass in the groundwater plume previously was estimated to range from 110 to
160 kilograms (kg) relative to years 2005 to 2007 (EPA, 2006).

3.1 CLC 18 PCE Mass Removal Rate

During 2019, CLC 18 was pumping at an average rate of 28 gpm. Past PCE mass
removal from CLC 18 was calculated based on two methods: (1) use of direct PCE
measurements only, and (2) based on a correlation between specific conductance and PCE to
estimate PCE concentrations when only specific conductance data are available (Fig 6). Mass-
removal estimates based on PCE measurements only (Method 1) is more direct and is not subject
to error based on variability in the specific conductance-PCE correlation; however, use of the
specific-conductance PCE correlation (Method 2) has the benefit of better quantifying short-term
PCE concentration variability due to more frequent specific-conductance data measurement.
Mass removal calculations using Method 1 are presented in DBS&A (2020) and are also used in
this report.

During 2019 CLC 18 had an average PCE mass removal rate of 0.037 kg/month (Fig. 10;
Table 3). The consistency of the mass removal rate is due to the optimized pumping cycles
maximizing contaminant removal per unit of groundwater pumped. During 2019, decreases in
PCE mass removal rate from 0.051 kg/month to 0.028 kg/month (Table 3) were a result of the
decreasing UHZ PCE plume concentrations. A total of 0.44 kg PCE was removed during 2019
pumping at CLC 18 (Table 4). These calculated mass-removal rates for CLC 18 are consistent
with calculations based on PCE-data only, which indicate a mass removal of 0.4 kg (DBS&A,
2020).

JOHN SHOMAKER & ASSOCIATES, INC.
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Table 3. Summary of calculated monthly PCE mass removal rate
from extraction wells CLC 18 and CLC 27 for 2017 through 2019

extraction well CLC 18 extraction well CLC 27
month
PCE removed | average rate | PCE removed | average rate
(kg) (gpm) (kg) (gpm)
Jan-17 0.036 28 0.351 137
Feb-17 0.033 30 0.227 167
Mar-17 0.039 30 0.330 166
Apr-17 0.040 32 0.452 161
May-17 0.040 30 0.376 152
Jun-17 0.037 30 0.328 155
Jul-17 0.028 27 0.466 145
Aug-17 0.034 29 0.298 153
Sep-17 0.037 30 0.403 154
Oct-17 0.041 30 0.260 158
Nov-17 0.039 30 0.424 156
Dec-17 0.038 29 0.480 153
Jan-18 0.039 30 0.196 152
Feb-18 0.035 31 0.330 148
Mar-18 0.040 25 0.588 181
Apr-18 0.050 28 0.567 212
May-18 0.052 29 0.425 185
Jun-18 0.044 29 0.445 206
Jul-18 0.045 29 0.470 220
Aug-18 0.046 29 0.616 209
Sep-18 0.045 29 0.836 227
Oct-18 0.048 29 0.504 228
Nov-18 0.047 30 0.450 226
Dec-18 0.047 29 0.576 214
Jan-19 0.034 25 0.306 223
Feb-19 0.051 30 0.720 225
Mar-19 0.047 31 0.657 219
Apr-19 0.046 30 0.730 229
May-19 0.038 30 0.524 228
Jun-19 0.034 29 0.577 227
Jul-19 0.034 30 0.547 227
Aug-19 0.044 29 0.688 221
Sep-19 0.034 30 0.715 226
Oct-19 0.029 30 0.554 240
Nov-19 0.022 30 0.386 238
Dec-19 0.028 30 0.462 240
PCE - tetrachloroethene
kg - kilograms

gpm - gallons per minute
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Table 4. Summary of annual PCE mass removal rates from
extraction wells CLC 18 and CLC 27 for years 2017 through 2019

PCE removed (kg)

CLC 18 CLC 27
2017 total 0.441% 4.395
2018 total 0.536° 6.002
2019 total 0.440 6.866

& — total for CLC 18 calculated using the previously reported methodology
PCE - tetrachloroethene
kg - kilograms

3.2 CLC 27 PCE Mass Removal Rate

During 2019, CLC 27 was pumped near continuously. Using PCE concentration values
shown on Figure 3 and metered pumping, the mass of PCE removed by CLC 27 for each month
was calculated. During 2019, CLC 27 had an average PCE mass removal rate of 0.57 kg/month
(Fig. 11; Table 3). The consistency of the mass removal rate is due to the continuous pumping
and relatively consistent PCE concentrations maximizing contaminant removal per unit of
groundwater pumped. Installation of a larger replacement pump during March 2018 changed the
pumping capacity and PCE mass removal rate. This change appears to have significantly
increased the annual PCE mass removal rate from 2017 (Table 4). A total of 6.87 kg PCE was
removed during 2019 pumping (Table 4). In comparison, the PCE mass removal was about 6.0
kg for 2018.

Pumping at an average annual rate of 220 gpm with a PCE concentration of 15 ug/L would
result in a PCE mass removal rate of 6.6 kg/yr. Extraction wells CLC 18 and CLC 27 combined
have a mass removal rate of 7.4 kg/yr under the current optimization pumping program.

JOHN SHOMAKER & ASSOCIATES, INC.
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4.0 TMR NUMERICAL MODEL

Details regarding the telescope mesh refinement (TMR) model, model update, and
calibration are available in the companion JSAI (2019) report. The TMR model was calibrated
to the available groundwater-level data considering the annual pumping rates from CLC 18,
CLC 27, and CLC 61. Figure 12 is a bar graph showing the annual pumping rates by well.
Model simulations included the historical transient period (system operations from 2012 through
current), and future period (remainder of the 14-year cleanup period specified in the EPA Record
of Decision (ROD) and SOW (EPA, 2017). Particle tracking was simulated for the historical and
future periods. Model-simulated results are presented in Figures 13 through 17.

4.1 Plume Containment Analysis

Model simulations indicate that the northern and western extents of both the upper and
lower plume are well contained through the use of the existing capture system. The southern and
eastern extents of the upper plume are also contained as CLC 27 captures what lays outside of the
CLC 18 zone of influence (Figs. 14 through 16).

Model simulations indicate that the eastern extent of the lower plume is also well contained,
although modeled groundwater velocities in this area are low, averaging approximately 0.12 ft/day,
which reduces the capture system’s effectiveness and leaves the area susceptible to being influenced
by additional pumping sources. It should be noted that eastern extent of the lower plume at
GWMW-15 is located across a channel of high conductivity (see Fig. 13). If the channel extends
farther east than currently simulated, the eastern extents of the lower plume may be more effectively
captured by CLC 27.

Modeling simulations indicated that pumping of CLC 61 previously had an effect on the
capture system’s efficiency at the eastern and southern extents of the lower plume (JSAI, 2019).
However, recent cessation of pumping CLC 61 (March 2019) appears to have minimized the
potential for vertical and southern movement of the lower PCE plume. The cessation of pumping
CLC 61 has also contributed to the water level in the areas of GWMW-15 and GWMW-11
rebounding to where the plume will be hydraulically pushed upward and more readily captured at
CLC 27. PCE measurements collected in January 2020 indicate that concentrations in
GWMW-15(S,1,D) and GWMW-11(S,1,D) are decreasing from 2019 values as the eastern and
southern extents of the lower plume are now more easily captured by CLC 27.

JOHN SHOMAKER & ASSOCIATES, INC.
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4.2 Plume Capture Analysis

The modeled capture zone of CLC 27 is approximately 2,300 ft from north to south and
2,300 ft from east to west in 2019. By 2029 the capture zone increases by 50 percent to
approximately 3,500 ft from north to south and 3,600 ft from east to west. For CLC 18 the 2019
modeled capture zone is approximately 1,700 ft from north to south and 1,800 ft from east to west.
By 2028 the capture zone for CLC 18 increases by 70 percent to approximately 2,300 ft from north
to south and 2,900 ft from east to west.

The upper plume in 2019 measures approximately 1,400 ft from north to south and
2,200 ft from east to west and is completely within the capture zone created by CLC 18 and
CLC 27. The lower plume measures approximately 1,100 ft from north to south and 4,600 ft
from east to west with the eastern extent outside of CLC 27’s immediate capture zone. However,
particle tracking shows that the eastern extent of the plume still progressing towards CLC 27 in

2029 but not yet captured due to the slow groundwater velocities in that area.

4.3 Optimization Analysis

Optimization includes removing the mass of contaminants in the aquifer in an effective
and efficient manner. CLC 18 is optimized with the current pumping schedule, and monitoring
data suggest the UHZ PCE plume is decreasing in size (JSAI, 2019). No changes to extraction
CLC 18 pumping cycle or rate are recommended.

The pumping rate of CLC 27 was increased in late 2019, and the PCE removal rate
subsequently increased (see Table 4). The 2019 PCE removal rate increased by approximately
13 percent when the pumping rate was increased from 200 to 227 gpm in March 2018, and then
from 227 gpm to 240 gpm in October 2019. It is possible that further increasing the pumping
from CLC 27 could increase the capture of clean groundwater. Therefore, JSAI recommends
maintaining the current CLC 27 pumping rate so the effects from the previous increase can be

evaluated with monitoring data from the proposed FLUTe well replacements.
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5.0 EFFECTIVENESS OF EXTRACTION WELLS

The updated groundwater modeling predicts the extraction system is capturing sufficient
PCE to reach the remediation goals within the 14-year time period, provided that pumping from
extraction CLC 27 is optimized annually for PCE mass removal.

5.1 Remedial Objectives

The remedial objective is to remove the mass of PCE in the aquifer in an effective and
efficient manner. Estimated current mass of PCE plume, calculated by estimating the plume
volume from spatial extents and zone thickness, is approximately 22 kg and the current removal rate
is about 7 kg per year. Modeling simulations indicate that the remedial objective can be achieved.
Monitoring data provide evidence that the concentrations across the Site are decreasing as the

system continues to operate (JSAI, 2019).

5.2 Remedial Goals

The remedial goal is to achieve cleanup of PCE contaminants in the groundwater within the
14-year time period measured from the effective date of the Order (January 4, 2018). There are
approximately an additional 12 years to achieve the remedial goals.

The majority of the plume mass is where the UHZ and LHZ are hydraulically connected and
the PCE plume is captured by extraction CLC 27. CLC 18 will be able to capture the remaining
plume on top of the clay layer in UHZ that does not flow east into the extraction CLC 27 capture
zone. CLC 18 PCE concentrations were around 70 pg/L during startup (2012), and have decreased
to about 7 pg/L, which indicates the UHZ in the vicinity of CLC 18 is approaching cleanup
concentration of 5 pg/L. Cleanup time under the current system operation is difficult to estimate
due to the variability with estimating PCE plume mass. The replacement of the rejected FLUTe
wells should help better define the PCE plume mass. As the plume decreases in size, mass removal
rates will likely decline over time, and the planned improvements to the monitoring network will
help better evaluate cleanup time.

The updated Site Conceptual Model (JSAI, 2019) coupled with a significant decrease in
local pumping has changed the system requirements to achieve remedial goals. With increasing
PCE concentrations with increased pumping, extraction CLC 27 is well suited for plume

containment, capture, and cleanup within the remaining time period.
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6.0 SUMMARY OF FINDINGS

As a result of optimization, CLC 18 has been operated consistently since 2014 (Fig. 2)
without constraints. Additional hydraulic analysis indicates CLC 18 is more efficient at capturing the
UHZ PCE plume than a hypothetical capture well completed to top of the clay layer.

Results from the performance analysis presented in Table 1 show that CLC 27 is capable of
pumping rates up to 400 gpm for the duration of the cleanup period, if needed. Therefore, CLC 27
is able to accommodate increased pumping rate if needed for containment and capture of the LHZ
PCE plume. No additional extraction wells are needed for containment and capture of the LHZ
PCE at this time. No changes to CLC 27 are recommended until FLUTe well replacement is
completed to monitor effectiveness.

Pumping at an average annual rate of 220 gpm with a PCE concentration of 15 ug/L would
result in a PCE mass removal rate of 6.6 kg/yr. Extraction wells CLC 18 and CLC 27 combined
have a mass removal rate of 7.0 kg/yr under the current optimization pumping program.

The updated groundwater modeling predicts the extraction system is capturing sufficient
PCE to reach the remediation goals within the 14-year time period, provided that pumping from
extraction CLC 27 is optimized every year maintain or increase PCE mass removal. With
increasing PCE concentrations with increased pumping, extraction CLC 27 is well suited for plume
containment, capture, and cleanup with the remaining time period.

7.0 RECOMMENDATIONS

The purpose of the annual performance evaluation of Griggs and Walnut Site groundwater
extraction wells is to assess whether operation of the extraction and treatment system is making
adequate progress toward achieving the Remedial Action Objectives and Remedial Goals, and to
ensure the JSP is removing the mass of contaminants in the aquifer in an effective manner, each
year, as part of the Operation and Maintenance reporting requirements specified in the Statement of
Work (EPA, 2017). The following recommendations are for the year 2020.

1. Keep pumping CLC 18 as optimized. No modifications to the pumping rate
are proposed. Specific conductance and PCE concentration data would

suggest the daily pumping duration can be reduced to 6 hours rather than the
current 8 hrs/day. Continue cessation of pumping from CLC 61.

2. Maintain an average pumping rate between 225 to 240 gpm for extraction
well CLC 27. The existing pump should be able to sustain an average rate of
240 gpm.

JOHN SHOMAKER & ASSOCIATES, INC.
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Figure 1. Aerial photograph of the Griggs and Walnut Site showing monitoring network, Las Cruces, New Mexico.
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Figure 2. Graph showing PCE concentrations and pumping versus time for CLC 18, Griggs and Walnut Site, Las Cruces, New Mexico.
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Figure 3. Graph showing PCE concentrations and pumping versus time for CLC 27, Griggs and Walnut Site, Las Cruces, New Mexico.
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Figure 10. Graph of extraction well CLC 18 monthly pumping from 2017 through 2019 and PCE mass removal rate,
Griggs and Walnut Site, Las Cruces, New Mexico.
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Figure 11. Graph of extraction well CLC 27 monthly pumping from 2017 through 2019 and PCE mass removal rate,
Griggs and Walnut Site, Las Cruces, New Mexico.
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Figure 14. Aerial photograph and 2019 model-
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capture zone for extraction well CLC 18
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Figure 16. Aerial photograph and 2029 model-
simulated heads in Layer 1, showing
capture zone for extraction well CLC 18
simulated by particle tracking,
Griggs and Walnut Site, Las Cruces,
New Mexico.
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Daniel B. Stephens & Associates, Inc.

Groundwater Sampling Activities, January 2020

Griggs-Walnut Ground Water Plume Superfund Site

Daniel B. Stephens & Associates, Inc. (DBS&A) collected groundwater samples from wells at
the Griggs-Walnut Groundwater Plume Superfund Site (the GWP site) in January 2020.
Groundwater elevations were measured site-wide on January 9 and 10, 2020, and groundwater
samples were collected on January 13 through 16 and January 21 through 22, 2020. A total of
19 wells were sampled (Table 1), and water levels were measured in 6 additional wells (MW-1,
MW-3, MW-4, MW-5, NGMW-01, and NGMW-02). MW-5 was on the January 2020 list for
sampling, but was dry. The sampling methods are shown on Table 2. The FLUTe wells were
not sampled or gauged in January 2020 due to lack of liner integrity (DBS&A, 2019a). The U.S.
Environmental Protection Agency (EPA) was notified on January 15, 2020 that FLUTe wells

would not be sampled.

Table 1. Groundwater Samples Collected, January 2020

Number of
Sample Type Samples Analyses? Well ID
Monitor wells 13 VOCs by EPA method 8260B GWMW-11I, GWMW-11S, GWMW-11D,
GWMW-15I, GWMW-15S, GWMW-15D,
GWMW-16S, GWMW-16D, MW-SF2,
MW-SF5, MW-SF9, MW-SF10, and
NGMW-03
City of Las Cruces 4 VOCs by EPA method 8260B CLC 20, CLC 26, CLC 57, and CLC 61°
production wells
City of Las Cruces 2 Arsenic (total and dissolved), CLC 18 and CLC 27
production wells uranium (total and dissolved),
arsenic speciation, and field
parameters
Duplicate 2 VOCs by EPA method 8260B NGMW-03 and MW-SF10
MS/MSD 2 VOCs by EPA method 8260B GWMW-15D (1 MS and 1 MSD)
Field blank 2 VOCs by EPA method 8260B Not applicable
Equipment blank 2 VOCs by EPA method 8260B Not applicable
Trip blank 2 VOCs by EPA method 8260B Not applicable

% Field parameters measured included pH, temperature, and specific conductance.

These wells are not included in the SAP for an annual monitoring event. Because FLUTe wells were deemed unusable, these wells were
sampled this year to provide supplemental information in the LHZ on the southern side of the plume.
VOCs = Volatile organic compounds

P:\_DB19-1466\2019 Annl Rpt.4-20\Appx C\GW Smping_403.docx 1



Daniel B. Stephens & Associates, Inc.

Table 2. Sampling Methods, January 2020

Number of
Sampling Method Samples Well ID

Hydrasleeve 13 GWMW-11I, GWMW-11S, GWMW-11D,
GWMW-15I, GWMW-15S, GWMW-15D,
GWMW-16S, GWMW-16D, MW-SF2, MW-SF5,
MW-SF9, MW-SF10, and NGMW-03

Grab (dedicated pump) 3 CLC 18, CLC 27,and CLC 61

Bladder pump 3 CLC 20, CLC 26, and CLC 57

Equipment blanks were collected on a frequency of 1 per day when non-dedicated sampling
equipment was used (i.e., when the bladder pump was used for sampling), in compliance with
the GWP site sampling and analysis plan (SAP) (DBS&A, 2018a). Field blanks were filled using
distilled water. Trip and temperature blanks were included in each cooler that was shipped to

the analytical laboratory (Hall Environmental Analysis Laboratory in Albuquerque, New Mexico).

Sampling was documented on a field sheet (Attachment 1) that noted date, well identification,
sample identification, sample time, field personnel, casing diameter/type, depth to water, water
level indicator, water quality meter, sampling method/equipment type, comments, and field
parameter values (i.e., temperature, pH, and specific conductance). Measured water levels are
summarized in Table 3. Field parameters measurements are summarized in Table 4. Project
activities were also recorded in the project’'s bound field notebook (Attachment 2). Sample
identification numbers from the SAP were used (e.g., GWMWL11-I).

For the Hydrasleeve samples, the Hydrasleeve was lowered into the well slowly, and then
bobbed 3 to 5 times for a 2-inch-diameter well, 7 times for a 3-inch-diameter well, and 10 times
for a 4-inch-diameter well, as recommended by Hydrasleeve personnel. Purge water was put
into a labeled container on-site, and was later disposed of at the City’'s wastewater treatment
plant ( WWTP). The graduated rope and weights were lowered back into the monitor wells after

sampling to be used again during the next sampling event.

P:\_DB19-1466\2019 Annl Rpt.4-20\Appx C\GW Smping_403.docx 2



Daniel B. Stephens & Associates, Inc.

Table 3. Groundwater Level Measurements and Elevations, January 2020

Page 1 of 2
Surveyed Measuring Groundwater
Depth to Water | Total Well Depth b Point Elevation © Elevation
Well ID Date Time Zone? (feet) (feet) (feet msl) (feet msl)
CLC 18 1/10/2020 11:32 UHZ 211.61 516.50 4,049.59 3,837.98
CLC 20 1/10/2020 10:35 LHZ 237.10 680 4,074.51 3,837.41
CLC 26 1/10/2020 10:07 LHZ 176.90 700 4,014.15 3,837.25
CLC 27 1/10/2020 11:09 LHZ 270.00 524 4,057.12 3,787.12
CLC 57 1/10/2020 10:56 LHZ 294.50 532 4,132.14 3,837.64
CLC 61 1/10/2020 9:48 LHZ 201.84 1,070 4,041.37 3,839.53
GWMW-11D 1/10/2020 9:10 LHZ 185.13 540 4,022.67 3,837.54
GWMW-11I 1/10/2020 8:55 LHZ 184.76 314.1 4,022.74 3,837.98
GWMW-11S 1/10/2020 8:49 UHZ 178.68 205 4,022.72 3,844.04
GWMW-15D 1/9/2020 13:00 LHZ 241.58 595 4,081.03 3,839.45
GWMW-15I 1/9/2020 12:40 LHZ 241.60 475 4,081.06 3,839.46
GWMW-15S 1/9/2020 12:30 UHZ 241.14 304.2 4,081.03 3,839.89
GWMW-16D 1/10/2020 12:56 LHZ 195.26 370 4,033.07 3,837.81
GWMW-16S 1/10/2020 13:02 UHZ 189.71 205 4,032.73 3,843.02
MW-1 1/9/2020 16:10 UHZ 193.33 195.99 4,037.14 3,843.81
MW-3 1/9/2020 16:32 UHZ Dry 189.71 4,034.56 < 3,844.86
MW-4 1/9/2020 16:47 UHZ Dry 185.71 4,031.59 < 3,848.18
MW-5 1/14/2020 13:58 UHZ Dry 191.80 4,036.25 < 3,844.45
MW-SF10 1/9/2020 15:20 UHZ 195.35 204.44 4,038.66 3,843.31

& Zone information for most wells is from Table A-3 in the groundwater monitoring plan (DBS&A, 2018a, Appendix A). Zone information for MW-SF2, CLC 20, and CLC 57 is from
Appendix A of DBS&A (2019a).
Total well depth information from Tables 6a and 6b of DBS&A (2018a) (not what was tagged in the field in January 2020).

¢ Measuring point elevations from Table 2 of Appendix A of DBS&A (2019a). Measuring point elevations for most wells were surveyed in 2018. Measuring point elevations for NGMW-01,
NGMW-02, and NGMW-03 are from 2017 (their elevations were not surveyed in 2018).

msl = Above mean sea level

UHZ = Upper hydrogeologic zone

LHZ = Lower hydrogeologic zone

P:\_DB19-1466\2019 Annl Rpt.3-20\Appx C\T03_GWEs.docx



Daniel B. Stephens & Associates, Inc.

Table 3. Groundwater Level Measurements and Elevations, January 2020

Page 2 of 2
Surveyed Measuring Groundwater

Depth to Water | Total Well Depth b Point Elevation © Elevation

Well ID Date Time Zone? (feet) (feet) (feet msl) (feet msl)
MW-SF2 1/9/2020 16:22 UHZ 191.69 200 4,035.71 3,844.02
MW-SF5 1/9/2020 14:58 UHZ 148.98 153.35 3,995.63 3,846.65
MW-SF9 1/10/2020 8:20 UHZ 191.03 203.10 4,032.35 3,841.32
NGMW-01 1/9/2020 14:24 UHZ 127.42 170 3,975.48 3,848.06
NGMW-02 1/9/2020 13:52 UHZ 132.75 170 3,980.79 3,848.04
NGMW-03 1/9/2020 14:46 UHZ 137.54 170 3,985.11 3,847.57

& Zone information for most wells is from Table A-3 in the groundwater monitoring plan (DBS&A, 2018a, Appendix A). Zone information for MW-SF2, CLC 20, and CLC 57 is from
Appendix A of DBS&A (2019a).

b Total well depth information from Tables 6a and 6b of DBS&A (2018a) (not what was tagged in the field in January 2020).

¢ Measuring point elevations from Table 2 of Appendix A of DBS&A (2019a). Measuring point elevations for most wells were surveyed in 2018. Measuring point elevations for NGMW-01,
NGMW-02, and NGMW-03 are from 2017 (their elevations were not surveyed in 2018).

msl = Above mean sea level

UHZ = Upper hydrogeologic zone

LHZ = Lower hydrogeologic zone
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Daniel B. Stephens & Associates, Inc.

Table 4. Field Parameter Data, January 2020

Page 1 of 2
Specific
Conductance | Temperature
Well ID Date Time Zone?® pH (uS/cm) (°C) Comments

CLC 18 1/15/2020 11:42 UHZ 7.90 680 20.1 An incomplete list of analytes (only dissolved arsenic and
dissolved uranium) were analyzed for in the laboratory sample
collected on 1/15/2020.

CLC 18 1/22/2020 13:35 UHZ 7.77 741 20.8 This well was resampled on 1/22/2020 and was analyzed for
the complete list of analytes (total arsenic, total uranium,
dissolved arsenic, dissolved uranium, and arsenic speciation).

CLC 20 1/22/2020 10:44 LHZ 9.15 923 20.0

CLC 26 1/21/2020 17:32 LHZ 8.95 766 16.1

CLC 27 1/15/2020 12:10 LHZ 7.66 985 21.9 An incomplete list of analytes (only dissolved arsenic and
dissolved uranium) were analyzed for in the laboratory sample
collected on 1/15/2020.

CLC 27 1/22/2020 14:00 LHZ 7.59 1,118 22.3 This well was resampled on 1/22/2020 and was analyzed for
the complete list of analytes (total arsenic, total uranium,
dissolved arsenic, dissolved uranium, and arsenic speciation).

CLC 57 1/22/2020 16:06 LHZ 8.92 390.2 21.7

CLC 61 1/16/2020 08:47 LHZ 7.84 1,130 23.6

GWMW-11D 1/15/2020 15:14 LHZ 8.15 502 19.0

GWMW-11I 1/14/2020 16:45 LHZ 7.89 1,264 18.8

GWMW-11S 1/14/2020 15:31 UHZ 7.64 1,467 19.3

GWMW-15D 1/14/2020 10:30 LHZ 7.59 770 18.7

GWMW-15I 1/14/2020 11:47 LHZ 7.47 1,522 21.6

GWMW-15S 1/13/2020 17:37 UHZ 8 1,017 18

Notes: MW-5 not sampled in January 2020 because it was dry. Water level measurements were collected at MW-1, MW-3, MW-4, NGMW-01, and NGMW-02, but these wells were not sampled in

January 2020.

& Zone information for most wells is from Table A-3 in the groundwater monitoring plan (DBS&A, 2018a, Appendix A). Zone information for MW-SF2, CLC 20, and CLC 57 is from Appendix A of

DBS&A (2019a).
uS/cm = Microsiemens per centimeter

UHZ = Upper hydrogeologic zone
LHZ = Lower hydrogeologic zone
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Daniel B. Stephens & Associates, Inc.

Table 4. Field Parameter Data, January 2020

Page 2 of 2
Specific
Conductance | Temperature
Well ID Date Time Zone*? pH (uS/cm) (°C) Comments

GWMW-16D 1/15/2020 10:40 LHZ 8.02 1,265 18.5

GWMW-16S 1/15/2020 09:40 UHZ 7.11 1,349 18.4

MW-SF10 1/14/2020 13:10 UHZ 7.28 1,662 19.8

MW-SF2 1/16/2020 14:43 UHZ 7.43 1,252 15.3

MW-SF5 1/16/2020 17:35 UHZ 7.36 1,842 16.6

MW-SF9 1/15/2020 16:30 UHZ 7.52 907 18.9

NGMW-03 1/13/2020 15:50 UHZ 7.28 1,809 19.7
Notes: MW-5 not sampled in January 2020 because it was dry. Water level measurements were collected at MW-1, MW-3, MW-4, NGMW-01, and NGMW-02, but these wells were not sampled in

January 2020.

& Zone information for most wells is from Table A-3 in the groundwater monitoring plan (DBS&A, 2018a, Appendix A). Zone information for MW-SF2, CLC 20, and CLC 57 is from Appendix A of

DBS&A (2019a).

uS/cm = Microsiemens per centimeter
UHZ = Upper hydrogeologic zone
LHZ = Lower hydrogeologic zone
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Daniel B. Stephens & Associates, Inc.

The SAP calls for sampling wells in order from the least to most contaminated. This condition
was followed at the nested monitor wells. With the exception of the bladder pump used to
sample wells CLC 20, CLC 26, and CLC 57, no sampling equipment was reused during the

January 2020 sampling event.

Laboratory analytical reports are provided in Attachment 3. Well specific notes from the

sampling event include the following:

1. It was difficult to find monitor well GWMW-15S/D because it was buried by sand and
gravel. The DBS&A field staff stacked rocks in a line near the well to assist in locating it
during the next sampling event. GWMW-15S/D is also located behind a locked gate,
and access was provided by City of Las Cruces (CLC) staff.

2. DBS&A field staff also coordinated with CLC staff for access to the 6 CLC wells and
GWMW-16S/D.

3. MW-5 requires a special ERGO brand key to open the manhole cover, and CLC water
production staff did not have a key (CLC water treatment plant staff have a key for this

manhole). The DBS&A field staff was able to get the manhole cover off without a key.

4. The lid of MW-3 is broken and will not bolt down, and the vault is full of sediment. We

recommend that this monitor well be properly plugged and abandoned.

5. MW-SF9 was buried under 3 inches of soil. The DBS&A field staff put two traffic cones

on it, and surrounded it with rocks to try to keep it from being reburied.

6. There was a car parked on top of GWMW-11S/I/D when it was visited on January 9.
The DBS&A field staff was able to measure the water level, and left a note to request
that the car be moved. The homeowner moved the car on January 14, after which these

monitor wells were sampled.
7. None of the wells gauged in January 2020 had oil/product on the water surface.

8. The pump in CLC 61 was offline prior to January 2020 sample collection based on

recommendations in the 2017-2018 annual report.

P:\_DB19-1466\2019 Annl Rpt.4-20\Appx C\GW Smping_403.docx 7
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9. Per CLC employees, water levels are always measured from the top of a 2-inch black
metal riser pipe at CLC 18 (as opposed to a smaller opening on the well plate where
readings might normally be taken). Based on this information, the water level

measurement was taken from beneath the black cap.

10. CLC 18 and CLC 27 were sampled on January 15 for an incomplete list of analytes, and
were resampled on January 22 to provide all data required by the SAP.

11. On January 16, the bladder pump got stuck in CLC 26 at approximately 300 feet below
ground surface (bgs) and DBS&A field staff could not remove it. The pump was left in
the well that day. On January 21, personnel from Rodgers & Company arrived on-site.
The CLC 26 sounder tube was removed, and the bladder pump tubing and safety cable
were wrapped around the transducer tube at approximately 140 feet bgs. The
transducer tube was removed, freeing the pump, and it did not appear to be damaged.
A video survey was run in CLC 26; no obstructions were seen. CLC 26 was sampled

after the video survey was completed.

12. Because wells CLC 20 and CLC 57 have the same type of setup as CLC 26, these wells
had a similar chance of getting the bladder pump stuck. Therefore, on January 21,
Rodgers & Company removed the transducer and sounding tubes from CLC 20 and
CLC 57 and ran a video log in CLC 20. It appeared that there are two broken PVC
sounder tubes in CLC 20 located at 208 and 240 feet bgs, and an obstruction at 380 feet
bgs.

13. On January 22, Rodgers & Company ran a video survey in CLC 57; no obstructions

were seen. Samples were collected from CLC 20 and CLC 57 on January 22.

14. Rodgers & Company replaced the transducers, transducer tubing, and sounding tubes in
CLC 20, CLC 26, and CLC 57 the week of January 27, 2020.
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Attachment 3

Laboratory Analytical
Reports



HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

January 28, 2020

John Bunch
Daniel B. Stephens & Assoc.
6020 Academy NE Suite 100

Albuquerque, NM 87109
TEL: (505) 822-9400

FAX (505) 822-8877

RE: Griggs Walnut Annual GW Sampling

Dear John Bunch:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

TEL: 505-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.com

OrderNo.: 2001772

Hall Environmental Analysis Laboratory received 21 sample(s) on 1/21/2020 for the

analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our
accredited tests please go to www.hallenvironmental.com or the state specific web sites.
In order to properly interpret your results, it is imperative that you review this report in its
entirety. See the sample checklist and/or the Chain of Custody for information regarding
the sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifiers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0901

Sincerely,

Andy Freeman

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: NGMW03

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/13/2020 3:50:00 PM
Lab ID: 2001772-001 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 3:07:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 3:07:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 3:07:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 3:07:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: NGMW03

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/13/2020 3:50:00 PM
Lab ID: 2001772-001 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 3:07:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 3:07:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 3:07:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 3:07:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 3:07:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 3:07:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 3:07:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 96.5 70-130 %Rec 1  1/23/2020 3:07:00 PM  R66010

Surr: 4-Bromofluorobenzene 98.8 70-130 %Rec 1  1/23/2020 3:07:00 PM  R66010

Surr: Dibromofluoromethane 95.3 70-130 %Rec 1  1/23/2020 3:07:00 PM  R66010

Surr: Toluene-d8 93.4 70-130 %Rec 1  1/23/2020 3:07:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: NGMW03 DUP

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/13/2020 3:50:00 PM

Lab ID: 2001772-002 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 3:31:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 3:31:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 3:31:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 3:31:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: NGMW03 DUP

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/13/2020 3:50:00 PM
Lab ID: 2001772-002 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 3:31:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 3:31:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 3:31:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 3:31:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 3:31:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 3:31:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 3:31:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 98.1 70-130 %Rec 1  1/23/2020 3:31:00 PM  R66010

Surr: 4-Bromofluorobenzene 91.7 70-130 %Rec 1  1/23/2020 3:31:00 PM  R66010

Surr: Dibromofluoromethane 98.1 70-130 %Rec 1  1/23/2020 3:31:00 PM  R66010

Surr: Toluene-d8 93.6 70-130 %Rec 1  1/23/2020 3:31:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: Field Blank 1

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/13/2020 4:30:00 PM
Lab ID: 2001772-003 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Naphthalene ND 2.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Acetone ND 10 pa/L 1  1/23/2020 3:55:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
2-Butanone ND 10 pg/L 1  1/23/2020 3:55:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 3:55:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Chlorobenzene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
Chloroform ND 1.0 pg/L 1 1/23/2020 3:55:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 3:55:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: Field Blank 1

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/13/2020 4:30:00 PM
Lab ID: 2001772-003 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 3:55:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 3:55:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 3:55:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 3:55:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 3:55:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 95.4 70-130 %Rec 1  1/23/2020 3:55:00 PM  R66010

Surr: 4-Bromofluorobenzene 99.7 70-130 %Rec 1  1/23/2020 3:55:00 PM  R66010

Surr: Dibromofluoromethane 95.8 70-130 %Rec 1  1/23/2020 3:55:00 PM  R66010

Surr: Toluene-d8 94.4 70-130 %Rec 1  1/23/2020 3:55:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW15-S

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/13/2020 5:37:00 PM
Lab ID: 2001772-004 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 4:19:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 4:19:00 PM  R66010
Carbon disulfide ND 10 pg/L 1  1/23/2020 4:19:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Chlorobenzene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Chloroform ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 4:19:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 4:19:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1 1/23/2020 4:19:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 4:19:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW15-S

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/13/2020 5:37:00 PM
Lab ID: 2001772-004 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 4:19:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 4:19:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 4:19:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 4:19:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 4:19:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 4:19:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 4:19:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 97.9 70-130 %Rec 1  1/23/2020 4:19:00 PM  R66010

Surr: 4-Bromofluorobenzene 87.5 70-130 %Rec 1  1/23/2020 4:19:00 PM  R66010

Surr: Dibromofluoromethane 97.0 70-130 %Rec 1  1/23/2020 4:19:00 PM  R66010

Surr: Toluene-d8 92.3 70-130 %Rec 1  1/23/2020 4:19:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW15-D

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 10:30:00 AM
Lab ID: 2001772-005 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 4:42:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
2-Butanone ND 10 pg/L 1  1/23/2020 4:42:00 PM  R66010
Carbon disulfide ND 10 pg/L 1  1/23/2020 4:42:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Chlorobenzene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Chloroform ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 4:42:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW15-D

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 10:30:00 AM
Lab ID: 2001772-005 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 4:42:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 4:42:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 4:42:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 4:42:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 4:42:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 93.5 70-130 %Rec 1  1/23/2020 4:42:00 PM  R66010

Surr: 4-Bromofluorobenzene 98.7 70-130 %Rec 1  1/23/2020 4:42:00 PM  R66010

Surr: Dibromofluoromethane 95.2 70-130 %Rec 1  1/23/2020 4:42:00 PM  R66010

Surr: Toluene-d8 95.0 70-130 %Rec 1  1/23/2020 4:42:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW15-I

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 11:47:00 AM
Lab ID: 2001772-006 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 5:54:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 5:54:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 5:54:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 5:54:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW15-I

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 11:47:00 AM
Lab ID: 2001772-006 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 5:54:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 5:54:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Tetrachloroethene (PCE) 17 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 5:54:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 5:54:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 5:54:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 96.6 70-130 %Rec 1  1/23/2020 5:54:00 PM  R66010

Surr: 4-Bromofluorobenzene 99.3 70-130 %Rec 1  1/23/2020 5:54:00 PM  R66010

Surr: Dibromofluoromethane 96.5 70-130 %Rec 1  1/23/2020 5:54:00 PM  R66010

Surr: Toluene-d8 90.6 70-130 %Rec 1  1/23/2020 5:54:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF10

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 1:10:00 PM
Lab ID: 2001772-007 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 6:18:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 6:18:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 6:18:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Chloroethane ND 2.0 pg/L 1 1/23/2020 6:18:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Chloromethane ND 3.0 pg/L 1 1/23/2020 6:18:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 6:18:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 6:18:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1 1/23/2020 6:18:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 6:18:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF10

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 1:10:00 PM
Lab ID: 2001772-007 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 6:18:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 6:18:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Tetrachloroethene (PCE) 11 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 6:18:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 6:18:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 6:18:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 6:18:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 6:18:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 95.5 70-130 %Rec 1  1/23/2020 6:18:00 PM  R66010

Surr: 4-Bromofluorobenzene 98.6 70-130 %Rec 1  1/23/2020 6:18:00 PM  R66010

Surr: Dibromofluoromethane 95.8 70-130 %Rec 1 1/23/2020 6:18:00 PM  R66010

Surr: Toluene-d8 92.9 70-130 %Rec 1  1/23/2020 6:18:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF10 DUP

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 1:10:00 PM
Lab ID: 2001772-008 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 6:42:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
2-Butanone ND 10 pg/L 1  1/23/2020 6:42:00 PM  R66010
Carbon disulfide ND 10 pg/L 1  1/23/2020 6:42:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Chlorobenzene ND 1.0 pg/L 1 1/23/2020 6:42:00 PM  R66010
Chloroethane ND 2.0 pg/L 1 1/23/2020 6:42:00 PM  R66010
Chloroform ND 1.0 pg/L 1 1/23/2020 6:42:00 PM  R66010
Chloromethane ND 3.0 pg/L 1 1/23/2020 6:42:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 6:42:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 6:42:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1 1/23/2020 6:42:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 6:42:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit

Page 15 of 47



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF10 DUP

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 1:10:00 PM
Lab ID: 2001772-008 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 6:42:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 6:42:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Tetrachloroethene (PCE) 11 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 6:42:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 6:42:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 6:42:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 6:42:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 6:42:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 96.5 70-130 %Rec 1  1/23/2020 6:42:00 PM  R66010

Surr: 4-Bromofluorobenzene 97.6 70-130 %Rec 1  1/23/2020 6:42:00 PM  R66010

Surr: Dibromofluoromethane 97.0 70-130 %Rec 1  1/23/2020 6:42:00 PM  R66010

Surr: Toluene-d8 95.2 70-130 %Rec 1  1/23/2020 6:42:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: Field Blank 2

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 1:43:00 PM

Lab ID: 2001772-009 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: RAA

Benzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Toluene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Ethylbenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,2-Dichloroethane (EDC) ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,2-Dibromoethane (EDB) ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Naphthalene ND 2.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1-Methylnaphthalene ND 4.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
2-Methylnaphthalene ND 4.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Acetone ND 10 pa/L 1  1/24/2020 1:39:00 PM  R66065
Bromobenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Bromodichloromethane ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Bromoform ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Bromomethane ND 3.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
2-Butanone ND 10 pg/L 1  1/24/2020 1:39:00 PM  R66065
Carbon disulfide ND 10 pa/L 1  1/24/2020 1:39:00 PM  R66065
Carbon Tetrachloride ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Chlorobenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Chloroethane ND 2.0 pg/L 1 1/24/2020 1:39:00 PM  R66065
Chloroform ND 1.0 pg/L 1 1/24/2020 1:39:00 PM  R66065
Chloromethane ND 3.0 pg/L 1 1/24/2020 1:39:00 PM  R66065
2-Chlorotoluene ND 1.0 pg/L 1 1/24/2020 1:39:00 PM  R66065
4-Chlorotoluene ND 1.0 pg/L 1 1/24/2020 1:39:00 PM  R66065
cis-1,2-DCE ND 1.0 pg/L 1 1/24/2020 1:39:00 PM  R66065
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
Dibromochloromethane ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
Dibromomethane ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
Dichlorodifluoromethane ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
1,1-Dichloroethane ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
1,1-Dichloroethene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,2-Dichloropropane ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,3-Dichloropropane ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
2,2-Dichloropropane ND 2.0 pg/L 1  1/24/2020 1:39:00 PM  R66065

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: Field Blank 2

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 1:43:00 PM
Lab ID: 2001772-009 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: RAA

1,1-Dichloropropene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Hexachlorobutadiene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
2-Hexanone ND 10 pa/L 1  1/24/2020 1:39:00 PM  R66065
Isopropylbenzene ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
4-Isopropyltoluene ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
4-Methyl-2-pentanone ND 10 pa/L 1  1/24/2020 1:39:00 PM  R66065
Methylene Chloride ND 3.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
n-Butylbenzene ND 3.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
n-Propylbenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
sec-Butylbenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Styrene ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
tert-Butylbenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
trans-1,2-DCE ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,1,1-Trichloroethane ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,1,2-Trichloroethane ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Trichloroethene (TCE) ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
Trichlorofluoromethane ND 1.0 pa/L 1  1/24/2020 1:39:00 PM  R66065
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
Vinyl chloride ND 1.0 pg/L 1  1/24/2020 1:39:00 PM  R66065
Xylenes, Total ND 15 pg/L 1  1/24/2020 1:39:00 PM  R66065
Surr: 1,2-Dichloroethane-d4 106 70-130 %Rec 1  1/24/2020 1:39:00 PM  R66065
Surr: 4-Bromofluorobenzene 99.7 70-130 %Rec 1  1/24/2020 1:39:00 PM  R66065
Surr: Dibromofluoromethane 97.7 70-130 %Rec 1  1/24/2020 1:39:00 PM  R66065
Surr: Toluene-d8 91.8 70-130 %Rec 1  1/24/2020 1:39:00 PM  R66065

Qualifiers:

H
ND
PQL
S

Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW11-S

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 3:31:00 PM
Lab ID: 2001772-010 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: RAA
Benzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Toluene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Ethylbenzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Naphthalene ND 2.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1-Methylnaphthalene ND 4.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
2-Methylnaphthalene ND 4.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Acetone ND 10 pg/L 1  1/24/2020 2:02:00 PM  R66065
Bromobenzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Bromodichloromethane ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Bromoform ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Bromomethane ND 3.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
2-Butanone ND 10 pa/L 1  1/24/2020 2:02:00 PM  R66065
Carbon disulfide ND 10 pa/L 1  1/24/2020 2:02:00 PM  R66065
Carbon Tetrachloride ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Chlorobenzene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Chloroethane ND 2.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Chloroform ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Chloromethane ND 3.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
2-Chlorotoluene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
4-Chlorotoluene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
cis-1,2-DCE ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Dibromochloromethane ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Dibromomethane ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Dichlorodifluoromethane ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,1-Dichloroethane ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
1,1-Dichloroethene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,2-Dichloropropane ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,3-Dichloropropane ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
2,2-Dichloropropane ND 2.0 pg/L 1  1/24/2020 2:02:00 PM  R66065

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW11-S

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 3:31:00 PM
Lab ID: 2001772-010 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: RAA

1,1-Dichloropropene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Hexachlorobutadiene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
2-Hexanone ND 10 pa/L 1  1/24/2020 2:02:00 PM  R66065
Isopropylbenzene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
4-Isopropyltoluene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
4-Methyl-2-pentanone ND 10 pa/L 1  1/24/2020 2:02:00 PM  R66065
Methylene Chloride ND 3.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
n-Butylbenzene ND 3.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
n-Propylbenzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
sec-Butylbenzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Styrene ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
tert-Butylbenzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
trans-1,2-DCE ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/24/2020 2:02:00 PM  R66065
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/24/2020 2:02:00 PM  R66065
Trichloroethene (TCE) ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
Trichlorofluoromethane ND 1.0 pa/L 1  1/24/2020 2:02:00 PM  R66065
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Vinyl chloride ND 1.0 pg/L 1  1/24/2020 2:02:00 PM  R66065
Xylenes, Total ND 15 pg/L 1  1/24/2020 2:02:00 PM  R66065

Surr: 1,2-Dichloroethane-d4 105 70-130 %Rec 1  1/24/2020 2:02:00 PM  R66065

Surr: 4-Bromofluorobenzene 99.7 70-130 %Rec 1  1/24/2020 2:02:00 PM  R66065

Surr: Dibromofluoromethane 98.8 70-130 %Rec 1  1/24/2020 2:02:00 PM  R66065

Surr: Toluene-d8 93.0 70-130 %Rec 1  1/24/2020 2:02:00 PM  R66065

Qualifiers:

H
ND
PQL
S

Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW11-I

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 4:45:00 PM
Lab ID: 2001772-011 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 7:53:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 7:53:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 7:53:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 7:53:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW11-I

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/14/2020 4:45:00 PM
Lab ID: 2001772-011 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 7:53:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 7:53:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Tetrachloroethene (PCE) 3.3 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 7:53:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 7:53:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 7:53:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 7:53:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 7:53:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 98.3 70-130 %Rec 1  1/23/2020 7:53:00 PM  R66010

Surr: 4-Bromofluorobenzene 97.8 70-130 %Rec 1  1/23/2020 7:53:00 PM  R66010

Surr: Dibromofluoromethane 95.4 70-130 %Rec 1  1/23/2020 7:53:00 PM  R66010

Surr: Toluene-d8 93.2 70-130 %Rec 1  1/23/2020 7:53:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW11-D

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 3:14:00 PM
Lab ID: 2001772-012 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 8:16:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 8:16:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 8:16:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 8:16:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 8:16:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1 1/23/2020 8:16:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 8:16:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW11-D

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 3:14:00 PM
Lab ID: 2001772-012 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 8:16:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 8:16:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 8:16:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 8:16:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 8:16:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 8:16:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 8:16:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 96.4 70-130 %Rec 1  1/23/2020 8:16:00 PM  R66010

Surr: 4-Bromofluorobenzene 97.9 70-130 %Rec 1  1/23/2020 8:16:00 PM  R66010

Surr: Dibromofluoromethane 95.9 70-130 %Rec 1  1/23/2020 8:16:00 PM  R66010

Surr: Toluene-d8 95.0 70-130 %Rec 1  1/23/2020 8:16:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW16-S

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 9:40:00 AM
Lab ID: 2001772-013 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 8:40:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 8:40:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 8:40:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 8:40:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW16-S

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 9:40:00 AM
Lab ID: 2001772-013 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 8:40:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 8:40:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Tetrachloroethene (PCE) 8.7 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 8:40:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 8:40:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 8:40:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 98.0 70-130 %Rec 1  1/23/2020 8:40:00 PM  R66010

Surr: 4-Bromofluorobenzene 74.0 70-130 %Rec 1  1/23/2020 8:40:00 PM  R66010

Surr: Dibromofluoromethane 99.4 70-130 %Rec 1  1/23/2020 8:40:00 PM  R66010

Surr: Toluene-d8 103 70-130 %Rec 1  1/23/2020 8:40:00 PM  R66010

Qualifiers:

H
ND
PQL
S

Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW16-D

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 10:40:00 AM
Lab ID: 2001772-014 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 9:04:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 9:04:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 9:04:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1 1/23/2020 9:04:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 9:04:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: GWMW16-D

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 10:40:00 AM
Lab ID: 2001772-014 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 9:04:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 9:04:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Tetrachloroethene (PCE) 15 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
Trichloroethene (TCE) 1.2 1.0 pa/L 1 1/23/2020 9:04:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 9:04:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 9:04:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 9:04:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 95.9 70-130 %Rec 1  1/23/2020 9:04:00 PM  R66010

Surr: 4-Bromofluorobenzene 97.7 70-130 %Rec 1  1/23/2020 9:04:00 PM  R66010

Surr: Dibromofluoromethane 95.3 70-130 %Rec 1  1/23/2020 9:04:00 PM  R66010

Surr: Toluene-d8 94.6 70-130 %Rec 1  1/23/2020 9:04:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF9

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 4:30:00 PM

Lab ID: 2001772-015 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 9:27:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 9:27:00 PM  R66010
Carbon disulfide ND 10 pg/L 1 1/23/2020 9:27:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1 1/23/2020 9:27:00 PM  R66010
Chlorobenzene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
Chloroform ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
Chloromethane ND 3.0 pg/L 1 1/23/2020 9:27:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1 1/23/2020 9:27:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 9:27:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF9

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 4:30:00 PM
Lab ID: 2001772-015 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 9:27:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 9:27:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 9:27:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1 1/23/2020 9:27:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 9:27:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 9:27:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1 1/23/2020 9:27:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1 1/23/2020 9:27:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 9:27:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 9:27:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 96.5 70-130 %Rec 1  1/23/2020 9:27:00 PM  R66010

Surr: 4-Bromofluorobenzene 84.5 70-130 %Rec 1  1/23/2020 9:27:00 PM  R66010

Surr: Dibromofluoromethane 96.5 70-130 %Rec 1  1/23/2020 9:27:00 PM  R66010

Surr: Toluene-d8 93.3 70-130 %Rec 1  1/23/2020 9:27:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF2

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/16/2020 2:43:00 PM

Lab ID: 2001772-016 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Toluene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Acetone ND 10 pg/L 1  1/23/2020 9:51:00 PM  R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
2-Butanone ND 10 pa/L 1  1/23/2020 9:51:00 PM  R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 9:51:00 PM  R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Chlorobenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
Dibromochloromethane ND 1.0 pg/L 1 1/23/2020 9:51:00 PM  R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 9:51:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF2

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/16/2020 2:43:00 PM
Lab ID: 2001772-016 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 9:51:00 PM  R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 9:51:00 PM  R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Styrene ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
Tetrachloroethene (PCE) 3.3 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 9:51:00 PM  R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 9:51:00 PM  R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 9:51:00 PM  R66010
Trichloroethene (TCE) ND 1.0 pa/L 1 1/23/2020 9:51:00 PM  R66010
Trichlorofluoromethane ND 1.0 pa/L 1 1/23/2020 9:51:00 PM  R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 9:51:00 PM  R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 9:51:00 PM  R66010

Surr: 1,2-Dichloroethane-d4 97.4 70-130 %Rec 1  1/23/2020 9:51:00 PM  R66010

Surr: 4-Bromofluorobenzene 97.2 70-130 %Rec 1  1/23/2020 9:51:00 PM  R66010

Surr: Dibromofluoromethane 96.3 70-130 %Rec 1  1/23/2020 9:51:00 PM  R66010

Surr: Toluene-d8 925 70-130 %Rec 1  1/23/2020 9:51:00 PM  R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF5

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/16/2020 5:35:00 PM

Lab ID: 2001772-017 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Toluene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Naphthalene ND 2.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 10:15:00 PM R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Acetone ND 10 pg/L 1  1/23/2020 10:15:00 PM R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Bromoform ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 10:15:00 PM R66010
2-Butanone ND 10 pa/L 1  1/23/2020 10:15:00 PM R66010
Carbon disulfide ND 10 pa/L 1  1/23/2020 10:15:00 PM R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Chlorobenzene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Chloroethane ND 2.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Chloroform ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 10:15:00 PM R66010
2-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
4-Chlorotoluene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
cis-1,2-DCE ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 10:15:00 PM R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MWSF5

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/16/2020 5:35:00 PM
Lab ID: 2001772-017 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 10:15:00 PM R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 10:15:00 PM R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 10:15:00 PM R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 10:15:00 PM R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Styrene ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1 1/23/2020 10:15:00 PM R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1 1/23/2020 10:15:00 PM R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 10:15:00 PM R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 10:15:00 PM R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 10:15:00 PM R66010
Surr: 1,2-Dichloroethane-d4 94.1 70-130 %Rec 1  1/23/2020 10:15:00 PM R66010
Surr: 4-Bromofluorobenzene 97.6 70-130 %Rec 1  1/23/2020 10:15:00 PM R66010
Surr: Dibromofluoromethane 93.7 70-130 %Rec 1  1/23/2020 10:15:00 PM R66010
Surr: Toluene-d8 945 70-130 %Rec 1  1/23/2020 10:15:00 PM R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit
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Analytical Report
Lab Order 2001772

Hall Environmental Analysis Laboratory, Inc. Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc. Client Sample ID: CLC18

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 11:42:00 AM

Lab ID: 2001772-018 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 6010B: DISSOLVED METALS Analyst: ELS
Arsenic ND 0.020 mg/L 1 1/22/2020 11:16:30 AM A65977
Uranium ND 0.10 mg/L 1 1/22/2020 11:16:30 AM A65977

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Quialifiers: * Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL  Practical Quanitative Limit RL Reporting Limit Page 35 Of 47

S % Recovery outside of range due to dilution or matrix



Analytical Report
Lab Order 2001772

Hall Environmental Analysis Laboratory, Inc. Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc. Client Sample ID: CLC27

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/15/2020 12:10:00 PM

Lab ID: 2001772-019 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 6010B: DISSOLVED METALS Analyst: ELS
Arsenic ND 0.020 mg/L 1 1/22/2020 11:18:20 AM A65977
Uranium ND 0.10 mg/L 1 1/22/2020 11:18:20 AM A65977

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Quialifiers: * Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL  Practical Quanitative Limit RL Reporting Limit Page 36 Of 47

S % Recovery outside of range due to dilution or matrix



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: CLC61

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/16/2020 8:47:00 AM

Lab ID: 2001772-020 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Toluene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Ethylbenzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,2-Dichloroethane (EDC) ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,2-Dibromoethane (EDB) ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Naphthalene ND 2.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 10:38:00 PM R66010
2-Methylnaphthalene ND 4.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Acetone ND 10 pa/L 1  1/23/2020 10:38:00 PM R66010
Bromobenzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Bromodichloromethane ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Bromoform ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Bromomethane ND 3.0 pa/L 1  1/23/2020 10:38:00 PM R66010
2-Butanone ND 10 pg/L 1  1/23/2020 10:38:00 PM R66010
Carbon disulfide ND 10 pg/L 1  1/23/2020 10:38:00 PM R66010
Carbon Tetrachloride ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Chlorobenzene ND 1.0 pg/L 1 1/23/2020 10:38:00 PM R66010
Chloroethane ND 2.0 pg/L 1 1/23/2020 10:38:00 PM R66010
Chloroform ND 1.0 pg/L 1 1/23/2020 10:38:00 PM R66010
Chloromethane ND 3.0 pg/L 1  1/23/2020 10:38:00 PM R66010
2-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 10:38:00 PM R66010
4-Chlorotoluene ND 1.0 pg/L 1 1/23/2020 10:38:00 PM R66010
cis-1,2-DCE ND 1.0 pg/L 1 1/23/2020 10:38:00 PM R66010
cis-1,3-Dichloropropene ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  1/23/2020 10:38:00 PM R66010
Dibromochloromethane ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
Dibromomethane ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
1,2-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
1,3-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
1,4-Dichlorobenzene ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
Dichlorodifluoromethane ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
1,1-Dichloroethane ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
1,1-Dichloroethene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,2-Dichloropropane ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,3-Dichloropropane ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
2,2-Dichloropropane ND 2.0 pg/L 1  1/23/2020 10:38:00 PM R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772

Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: CLC61

Project:  Griggs Walnut Annual GW Sampling Collection Date: 1/16/2020 8:47:00 AM
Lab ID: 2001772-020 Matrix: GROUNDWA  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,1-Dichloropropene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Hexachlorobutadiene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
2-Hexanone ND 10 pa/L 1  1/23/2020 10:38:00 PM R66010
Isopropylbenzene ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
4-Isopropyltoluene ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
4-Methyl-2-pentanone ND 10 pa/L 1  1/23/2020 10:38:00 PM R66010
Methylene Chloride ND 3.0 pa/L 1  1/23/2020 10:38:00 PM R66010
n-Butylbenzene ND 3.0 pa/L 1  1/23/2020 10:38:00 PM R66010
n-Propylbenzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
sec-Butylbenzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Styrene ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
tert-Butylbenzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Tetrachloroethene (PCE) ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
trans-1,2-DCE ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
trans-1,3-Dichloropropene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,1,1-Trichloroethane ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,1,2-Trichloroethane ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Trichloroethene (TCE) ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
Trichlorofluoromethane ND 1.0 pa/L 1  1/23/2020 10:38:00 PM R66010
1,2,3-Trichloropropane ND 2.0 pg/L 1  1/23/2020 10:38:00 PM R66010
Vinyl chloride ND 1.0 pg/L 1  1/23/2020 10:38:00 PM R66010
Xylenes, Total ND 15 pg/L 1  1/23/2020 10:38:00 PM R66010
Surr: 1,2-Dichloroethane-d4 98.3 70-130 %Rec 1  1/23/2020 10:38:00 PM R66010
Surr: 4-Bromofluorobenzene 97.7 70-130 %Rec 1  1/23/2020 10:38:00 PM R66010
Surr: Dibromofluoromethane 96.8 70-130 %Rec 1  1/23/2020 10:38:00 PM R66010
Surr: Toluene-d8 945 70-130 %Rec 1  1/23/2020 10:38:00 PM R66010

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit

Page 38 of 47



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 2001772
Date Reported: 1/28/2020

CLIENT: Daniel B. Stephens & Assoc.

Cli

ent Sample ID: Trip Blank

Project:  Griggs Walnut Annual GW Sampling Collection Date:
Lab ID: 2001772-021 Matrix: TRIP BLANK  Received Date: 1/21/2020 9:30:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: RAA
Benzene ND 1.0 pa/L 1  1/24/2020 2:26:00 PM  R66065
Toluene ND 1.0 pa/L 1  1/24/2020 2:26:00 PM  R66065
Ethylbenzene ND 1.0 pa/L 1  1/24/2020 2:26:00 PM  R66065
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1  1/24/2020 2:26:00 PM  R66065
1,2,4-Trimethylbenzene ND 1.0 pg/L 1  1/24/2020 2:26:00 PM  R66065
1,3,5-Trimethylbenzene ND 1.0 pa/L 1  1/24/2020 2:26:00 PM  R66065
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1  1/24/2020 2:26:00 PM  R66065
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1  1/24/2020 2:26:00 PM  R66065
Naphthalene ND 2.0 pg/L 1  1/24/2020 2:26:00 PM  R66065
1-Methylnaphthalene ND 4.0 pa/L 1  1/24/2020 2:26:00 PM  R66065
2-Methylnapht