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The U.S. Army Corps of Engineers (USACE), Tulsa District, contracted Bhate Environmental,
Inc. (Bhate), under the Omaha Multiple Environmental Government Acquisition National
Small Business Multiple Award Task Order Contract Environmental Remediation Services
with Military Munitions Response Program, Task Order No. W9128BV17F0150 to conduct
environmental restoration of site LHAAP-04 at Longhorn Army Ammunition Plant (LHAAP).
The Bhate Team is comprised of Bhate and Aptim Federal Services, LLC (APTIM). LHAAP
IS an inactive, government owned formerly contractor operated and maintained Department of
Defense facility located in central east Texas (Figure 1-1). This Remedial Action Completion
Report (RACR) describes remedial actions taken to address risks associated with contaminated
groundwater at LHAAP-04 (Former Pilot Wastewater Treatment Plant). Specifically, this
RACR describes activities associated with field implementation of an in situ bioremediation
(I1SB) remedy in accordance with the Final Remedial Design (RD) and Remedial Action Work
Plan (RAWP) for LHAAP-04 (Bhate 2019a).

1.1 Organization of Response Action Completion Report

This RACR is composed of the following sections:

e Section 1.0: “Introduction” summarizes the site description, remedial action
objectives (RAOs), the contaminants of concern (COCs) and their respective cleanup
levels, the selected remedy, and the associated land use control (LUC) plan.

e Section 2.0: “Baseline Sampling” describes the sampling activities that were
conducted during or before the beginning of the ISB injections and presents the
associated results.

e Section 3.0: “In Situ Bioremediation” describes the injection of amendments to
enhance microbial degradation of contaminants.

e Section 4.0: “Design Effectiveness Sampling” presents analytical results for samples
collected to monitor the local distribution of amendments and changes in
geochemical parameters during the first few weeks after the injections.

e Section 5.0: “LUC Implementation” identifies activities that were performed to
implement the LUCs in accordance with the LUC Plan in the RD/RAWP.

e Section 6.0: “References” provides a list of references cited in the document.

Longhorn Army Ammunition Plant, Karnack, Texas 1-1 1.0 Introduction
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This work plan also includes the following appendices to support the text:

e Appendix A provides:

— The Notice of LUCs recorded at the Harrison County Courthouse and the Survey
Plat and Legal Description of the parcel subject to the LUCs.

— The notice of LUCs for Soil and Groundwater Contamination letter provided to
the landowners and occupants, federal, state, and local officials, and the Texas
Department of Licensing and Registration for notification to water well drillers,
as required by the LUC Plan.

— Example LUC Inspection Checklist and Certification Forms.

e Appendix B contains sample collection logs associated with the Pre-Remedy and
Design Effectiveness samples.

e Appendix C consists of photographs of the field work.

e Appendix D includes the laboratory analytical reports for those samples that were
collected during and after implementation of the I1SB.

e Appendix E is the Data Quality Summary Report for the laboratory analyses.

1.2 Site Description

LHAARP is approximately 14 miles northeast of Marshall, Texas, and approximately 40 miles
west of Shreveport, Louisiana. The installation occupies approximately 1,400 of its former
8,416 acres between State Highway 43 at Karnack, Texas, and the western shore of Caddo
Lake. The facility can be accessed via State Highways 43 and 134.

LHAAP-04, known as Site 04 or the former pilot wastewater treatment plant, is approximately
0.5 acres and is located in the central portion of LHAAP at the northwest corner of 6th and
60th Streets near the former fire station (Figure 1-2). LHAAP-04 is surrounded by light duty
roads. Wastewater treatment operations began at LHAAP-04 in 1984. The demolition of the
former pilot wastewater treatment facility structures, tanks, and piping, and the disposal of the
associated wastes were completed in the summer of 1997 as part of the Resource Conservation
and Recovery Act closure of the plant. The final remedy for soil was conducted in 2009 as a
Non-Time-Critical Removal Action under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) program. Soil along the southern edge
of the slab that formerly housed storage tanks for the former pilot wastewater treatment facility
that was impacted with mercury and perchlorate at the LHAAP-04 site, was removed to meet
the soil medium-specific concentrations (MSCs). The soil was removed to the soil/air and
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ingestion MSC for industrial use for mercury, and the groundwater protective MSC for
industrial use for perchlorate.

The U.S. Department of the Army (U.S. Army) issued the Final Record of Decision (ROD)
for LHAAP-04 (AECOM 2016) in October 2016, and was signed by the Army on
December 15, 2016, and the U.S. Environmental Protection Agency (USEPA) on
March 30, 2017. The Texas Commission on Environmental Quality (TCEQ) issued a letter
concurring with the ROD on February 7, 2017. The ROD identified perchlorate as the only
COC in groundwater for LHAAP-04. The remedy selected in the ROD included ISB for
perchlorate concentrations in groundwater, long-term monitoring (LTM) of groundwater, and
LUCs to maintain the remedy and prohibit groundwater use until COC concentrations are
reduced to levels supportive of unlimited use and unrestricted exposure.

1.3 Remedial Action Objectives

The RAOs developed for LHAAP-04 and outlined in the Final ROD (AECOM 2016) are:

e Protect human health by preventing ingestion of groundwater contaminated with
perchlorate.

e Return groundwater to its potential beneficial use, wherever practicable, within a
reasonable time period given the particular site circumstances.

e Prevent groundwater contaminated with perchlorate from migrating into nearby
surface water.

The above RAOs recognize the USEPA’s policy to return all groundwater to beneficial uses,
based on the non-binding programmatic expectation in the National Contingency Plan (NCP),
and is consistent with the NCP regulations requiring the lead agency, the U.S. Army in this
case, to establish RAOs specifying contaminants and media of concern, potential exposure
pathways, and remediation goals.

Per the ROD’s RAOs, and consistent with the NCP, groundwater will be returned to its
beneficial uses as drinking water. The groundwater cleanup level for perchlorate at the Site is
the Texas Risk Reduction Program (TRRP) Tier 1 Residential Groundwater Protective
Concentration Level (PCL), 17 micrograms per liter (ug/L), and is protective of human health
and the environment.

1.4 Selected Remedy

The selected remedy was summarized in Section 1.4 of the Final ROD (AECOM 2016) as
follows (some of the text has been revised slightly from the text in the ROD to reflect that the
tasks have already been completed):

Longhorn Army Ammunition Plant, Karnack, Texas 1-3 1.0 Introduction
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ISB of perchlorate contaminated groundwater in an area in the vicinity of monitoring
well 04WWO04. Multiple injections of substrate may be needed based on effectiveness
of the ISB. Bioaugmentation using appropriate microbial culture to facilitate ISB may
be performed, if necessary. Prior to ISB, two shallow zone monitoring wells and one
intermediate zone monitoring well were installed to refine the perchlorate plume
configuration and address the plume migration detected by the wells described in the
ROD.

LTM to confirm the protection of human health and the environment by documenting
the return of groundwater to the cleanup level (maximum contaminant level or TRRP
Tier 1 Residential Groundwater PCL) through reduction of the contaminant mass, and
by preventing the perchlorate-contaminated groundwater plume from migrating into
surface water.

The LUC objectives include maintaining the integrity of any current or future
remedial or monitoring systems and preventing the use of groundwater contaminated
above cleanup levels as a potable water source. The groundwater treatment and LTM
remedial components include a groundwater monitoring system that will be used to
characterize the condition of the groundwater during the period the groundwater
remedy is in place until the groundwater remediation goals are achieved, and to
demonstrate achievement of the groundwater remediation goals when the
groundwater remedy is complete. As a part of this groundwater remedy, the Army
will maintain the remedial and monitoring systems associated with the groundwater
remedies until these components of the remedy are no longer needed to achieve
cleanup levels, and cleanup levels have been achieved. During the period of operation
of the groundwater remedy, if any of the elements of the remedial and groundwater
monitoring systems are damaged, destroyed, or become ineffective, they will be
repaired or replaced with suitable components to assure that the remedial and
groundwater monitoring systems are able to provide data of the quality necessary to
determine the progress of and eventual completion of this component of the remedy.
The actions to be taken to implement these LUC objectives and requirements will be
provided through modifying the “Comprehensive Land Use Control Management
Plan, Former Longhorn Army Ammunition Plant, Karnack, Texas” and detailed in
the LUC RD.

The LUC for prohibition of groundwater use (except for monitoring and testing) shall
be implemented and shall remain in place at the Site until the levels of COCs in
surface and subsurface soil and groundwater are reduced below levels that would
support unlimited use and unrestricted exposure. A LUC RD was finalized as the land
use component of the RD. Within 21 days of the issuance of the ROD, the Army
proposed deadlines for completion of the RD Work Plan, RD, and RAWP. The
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documents were prepared and submitted to the EPA and the TCEQ pursuant to the
Federal Facility Agreement. The LUC RD contained implementation and
maintenance actions, including periodic inspections. The LTM groundwater plan was
also presented in the RD. The recordation notification for the Site, which was filed
with Harrison County, included a description of the LUCs.

The groundwater monitoring network and LUC Plan development included in the ROD were
detailed in the RD/RAWP (Bhate 2019a). The LUC Plan was incorporated into the
Comprehensive LUC Management Plan (U.S. Army 2019) in the October 2019 revision. The
Notice of LUCs and the Survey Plat and Legal Description for the parcel subject to the LUCs
are included in Appendix A. Letters providing initial notice of LUCs for Soil and Groundwater
Contamination were sent to landowners and occupants, federal, state, and local officials and
the Texas Department of Licensing and Registration on June 26, 2017 (U.S. Army 2017),
within 90 days of signature of the ROD, as required. The notice of LUCs and the Final LUC
Boundary Survey Plat and Legal Description were filed with Harrison County on
March 22, 2021 (Appendix A). A notification letter was also sent to federal, state, and local
officials and to the Texas Department of Licensing and Regulation (Water Well Drillers and
Pump Installers Section) on February 23, 2021 showing the area covered by the final
groundwater use restriction LUC (Appendix A). Annual inspections of the LUCs and
CERCLA five year reviews of the remedy will continue until levels of COCs in groundwater
allow for unlimited use and unrestricted exposure.

1.5 Land Use Control Plan

The Final ROD (AECOM 2016) indicated that the U.S. Army or its representative will be
responsible for LUC implementation, certification, reporting, and enforcement. The U.S.
Army will address any LUC problems within its control that are likely to impact remedy
integrity as soon as practicable. The details of LUC components are provided in the RD/RAWP
(Bhate 2019a). The continued successful implementation of LUCs will be documented in
annual remedial action operation (RA-O) reports.

The Comprehensive LUC Management Plan (U.S. Army 2019) provides a repository for LUC
plans for sites throughout the former LHAAP. The LUC Plan for LHAAP-04 can be found
within the Comprehensive LUC Management Plan. That document includes blank copies of
the Inspection and Maintenance Checklist and the Land Use Control Compliance Inspection
Form.

The LUC Plan includes restrictions on both land and groundwater use. Appendix A presents
the Notice of LUCs and the Survey Plat and Legal Description that were filed with Harrison
County. The final LUC boundary is shown on Figure 1-3. Implementation of the LUC Plan
will include annual inspections which are recorded on the Inspection and Maintenance

Longhorn Army Ammunition Plant, Karnack, Texas 1-5 1.0 Introduction



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final * Rev 0 « April 2021

_______________________________4& | APTIM FEDERAL SERVICES, LLC

Checklist and the Land Use Control Compliance Certification Form. The Checklist and the
Certification Form are provided within Appendix A.

1.6 Performance Monitoring and Follow-up Activities

While this RACR documents the implementation of ISB, the RD/RAWP (Bhate 2019a)
describes several activities that are to be conducted following ISB. Those activities are briefly
described below. The RD/RAWP should be referenced for detailed information (including
reporting requirements) regarding all these activities.

e Performance Monitoring Year 1 and Year 2. Quarterly sampling will be conducted
to determine geochemical conditions and perchlorate concentrations. Any
recommendations to modify the sampling frequency, analytical parameters, or wells
will be made in the Annual RA-O Report. Additionally, results will be used to
evaluate the impacts of biodegradation reactions and to determine if reinjections are
needed.

e LTM Year 3 through Year 5. Semiannual monitoring will continue following the
first two years of performance monitoring.

e LTM Beyond Year 5. LTM will be implemented at an annual frequency from Year 6
until the next Five Year Review. The need for ongoing monitoring and the
appropriate frequency will be evaluated in the Five Year Review.

Longhorn Army Ammunition Plant, Karnack, Texas 1-6 1.0 Introduction
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The RD/RAWP (Bhate 2019a) presented a baseline sampling plan for the shallow and
intermediate groundwater zones at LHAAP-04 (Table 2-1). The pre-remedy sampling of the
groundwater was to be conducted prior to injections to characterize the perchlorate
concentrations and geochemical conditions. However, the injections were completed on
November 6, 2019, and the baseline samples were collected on November 5-6, 2019 upon
identification of the non-compliance with the RD/RAWP. At monitoring wells 04WWO01,
04WW07, 04WWO09, and 04WW10 within the treatment area (Figure 2-1), the groundwater
was a milky white color due to the emulsified vegetable oil (EVO) that had already been
injected near the wells. Samples from those four wells were not sent for analysis to avoid
laboratory instrument disruption that may have resulted from running samples containing high
concentrations of EVO. The primary purpose of the pre-injection sampling was to provide
baseline results for comparison against future performance monitoring results. Therefore, for
the four wells that were not analyzed in early November 2019 (04WWO01, 04WWO07,
04WW09, and 04WW10), the samples collected in January 2019 will serve as the baseline for
comparison of perchlorate concentrations to subsequent sampling results. The January 2019
samples were not analyzed for anions, alkalinity, or total organic carbon (TOC).

The baseline sampling locations (Table 2-1) included 12 shallow zone wells inside and outside
of the plume area, one intermediate zone well (04WW08), and the Fire Station Well completed
in the deep zone. The baseline samples were collected on November 5-6, 2019 for all the
locations on Table 2-1 except the four wells previously discussed and the results are shown
on Table 2-2. The baseline samples shown on Table 2-2 for the four wells that were not
sampled due to the presence of EVO were collected on January 22, 2019. Perchlorate was
detected above the TCEQ PCL of 17 pg/L at three shallow wells (04WWO07, 04WW09, and
04WW10), which are all within the treatment zone. The highest concentration detected was
10,000 pg/L at 04WW10, located near the center of the treatment zone. Perchlorate was
detected below the PCL at a concentration of 13 pg/L in 04WWO08 in the intermediate zone.
Perchlorate was not detected in the sample collected from the Fire Station Well.
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ISB was conducted at LHAAP-04 in accordance with the RD/RAWP (Bhate 2019a) to treat
the area of perchlorate impacted groundwater exceeding five times the 17 pug/L PCL. Injections
were performed at 25 direct-push technology (DPT) locations as shown on Figure 3-1. The
implementation of ISB involved steps prior to and following the injections. The sections below
describe the major steps, from notifications through demobilization, in approximate
chronological order.

3.1 Notification

On August 1, 2019, a Memorandum for Record was provided to TCEQ (Bhate 2019b) to
provide information regarding planned injections to comply with the substantive requirements
of 30 Texas Administrative Code (TAC) Section (8) 331, Subchapters A, C, and H for Class V
Injections Wells. The memorandum described the planned injection of EVO and microbial
nutrients at 25 DPT injection locations.

TCEQ and USEPA were notified two weeks in advance of commencement of fieldwork
activities.

3.2 Utility Clearance

Utility location and clearance for intrusive activities were conducted prior to drilling and in
accordance with Section 3.1 of the Installation-Wide Work Plan (Bhate 2018). Utility
clearance tasks included the following:

e Contacting the Texas Excavation Safety System, Inc. utility notification service.
e Manually probe all boreholes to at least 5 feet prior to driving the injection rods.

e Holding safety meetings and completing job safety analyses with all personnel who
were involved in intrusive activities.

3.3 Site Clearance and Staking Locations

Prior to the ISB injection, the site was cleared of tall vegetation. The DPT injection point
locations were staked out using global positioning system or relative to existing wells. Due to
field obstructions associated with a wooded ditch and a culvert within the treatment area, DPT
locations 17 and 18 were adjusted approximately 5 to 10 feet from the locations proposed in
the RD/RAWP to allow access for the DPT rig.
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3.4 Mobilization

Personnel were mobilized to LHAAP-04 on October 21, 2019, and injections began on
October 22, 2019.

The following major pieces of equipment were mobilized over the course of the injections:

e DPTdrillrig
e Injection system trailer

e One mobile 4000-gallon tank

The EVO and nutrients to be injected were delivered directly to site LHAAP-16, instead of
LHAAP-04, where two 20,000-gallon tanks were already in place from injections being
performed at LHAAP-16. The two tanks were used to mix and store the amendment solution
for LHAAP-04. The EVO and nutrient solution were brought to LHAAP-04 using a
2,000-gallon water truck and stored in the mobile 4,000-gallon tank prior to injection. Water
for mixing the EVO solution was obtained from the Leigh Water Company from one of their
wells located in Karnack, Texas and trucked to the 20,000-gallon tanks using the 2,000-gallon
water truck.

3.5 Injections

The injection amendments were mixed as shown on Table 3-1 and injected at the 25 DPT
locations in accordance with the RD/RAWP (Bhate 2019a). Details of the injections are
described in the following sections.

3.5.1 Overall Sequence of Injections

Section 5.1 of the RD/RAWP (Bhate 2019a) called for the ISB injections to begin in the
outermost locations of the injection grid and then to proceed inward to minimize dispersion of
the perchlorate plume. The locations at the downgradient edge of the grid (04DPT19,
04DPT20, 04DPT24, and 04DPT25) were initially injected beginning on October 22, 2019.
As discussed further in Section 3.5.3, daylighting became a significant issue due to the shallow
depth of injection, the location of several injection locations within a former excavation area
where the native soils had been removed and replaced, and the presence of a ditch and culvert
within the treatment area. The injection pattern was adjusted to minimize the use of adjacent
locations simultaneously, while maintaining the general pattern of injecting from the outer
edge and moving inward. The injections were completed on November 6, 2019.

3.5.2 Amendment Preparation
The amendment solution was prepared in accordance with the RD/RAWP (Bhate 2019a) as
shown on Table 3-1. The primary injection components were the EVO carbon source (Electron
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Donor Solution — Extended Release™ from Tersus Environmental, LLC) and diammonium
phosphate. Approximately 24 hours prior to the start of each injection cycle, the solution of
ISB amendments was prepared in a 20,000-gallon mixing tank located at site LHAAP-16. The
solution was prepared by adding the required volume of EVO, dilution water, and nutrients
into the mixing tank.

3.5.3 Injection Process

The amendments were injected into the subsurface at the depths ranges shown on Table 3-1,
using the system shown schematically in Figure 3-2. Four locations were connected to the
injection manifold at a time and flow rates and injection pressures were controlled by
individual control valves for each injection line. Initial injection pressures were at or below
40 pounds per square inch (psi), and flow rates ranged from 2 to 6 gallons per minute. As
injections progressed, it became apparent that injection pressures and flow rates needed to be
reduced in most locations to limit daylighting and that multiple adjacent locations could not
be injected simultaneously without inducing daylighting around the injection point or through
adjacent monitoring wells. The subsequent injection pattern was altered slightly to allow for
alternating injection locations to spread out the effect of the simultaneous injections, while
generally following the intent of the original injection pattern.

The daylighting was most frequently observed in the former excavation area near 04DPTO05
and 04DPTO09, and along the edge of the ditch and culvert near 04DPT18, 04DPT13, and
04DPT20. When necessary, injections were shut down and locations were allowed to “rest”
before proceeding with the injections to minimize daylighting. Injection pressures were
lowered to as low as 5 psi when necessary to limit daylighting. After each injection location
was completed, the probe was withdrawn and the DPT point was abandoned by filling with
grout. No soil cuttings were generated using DPT.

During the injection activities, Bhate/APTIM personnel performed the following:
e Checking the injection system gauges to monitor pressure, volume, and flow into
each injection point.
e Recording injection interval, volume, and time (Appendix B).

e Monitoring injection pressures for sudden decreases that might indicate the loss of
amendment in the subsurface (possibly due to fracturing induced by the injection or
encountering a high-permeability zone).

e Visually monitoring the injection locations for surfacing of injected material.

e TOC monitoring in the performance wells to assess EVO distribution, as indicated in
the RAWP, was not performed because white discoloration of the water from EVO
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was visible in three of the four performance monitoring wells during the injections.
The fourth well was not opened for sampling during injections to avoid creating a
potential route for daylighting via the well.

3.6 Management of Remediation Derived Waste

During the activities described above, various types of waste were generated. Those wastes are
identified in the table provided below. The table also summarizes the storage and disposal for
each waste type.

Waste Type Storage and Disposal 2
Groundwater from purging of wells prior to Collected in 5-gallon containers or drums and
sampling transported to the GWTP for disposal
Disposable personal protective equipment and Disposed as municipal solid waste
disposable supplies

Notes:
a GWTP refers to the Groundwater Treatment Plant at Site LHAAP-18/24.

3.7 Demobilization

After completion of the final injections on November 6, 2019, the injection rig and amendment
tanks were demobilized from LHAAP-04. Repairs were made, where possible, to smooth out
divots or ruts in the grass caused by the drilling rig in the saturated soil conditions.
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In accordance with the RD/RAWP (Bhate 2019a), design effectiveness samples were collected
seven days after the ISB injections from four wells within the treatment area (04WWO05,
04WW07, 04WW09, and 04WW10) and analyzed for TOC to evaluate the distribution of
carbon source. The purpose the design effectiveness sampling was to evaluate whether the
injections successfully distributed amendments. The determination of successful distribution
of amendments was based on increased TOC concentrations relative to baseline or
concentrations greater than 20 milligrams per liter (mg/L), which is the concentration
considered to be supportive of biological degradation. For 04WW07, 04WW09, and 04WW10,
a TOC sample was not collected during the November 5-6, 2019 sampling due to the visible
presence of EVO and the January 2019 samples were not analyzed for TOC; therefore, no
comparison to baseline TOC values was performed. The EVO observed in the wells during the
injections confirmed successful distribution of the carbon source to those wells.

Table 4-1 shows the results from the post-injection design effectiveness sampling. All four of
the wells contained post-injection concentrations of TOC exceeding 20 mg/L. The
concentrations ranged from 32.8 mg/L (04WWO05) to 680 mg/L (04WW0Q09). At 04WWO05,
the baseline concentration of 20 mg/L increased to 32.8 mg/L, representing a 64% increase
over the baseline concentration. Based on these results, the injections achieved the desired
distribution of TOC into the shallow groundwater zone at LHAAP-04.

4.1 Future Performance Monitoring

As noted in Section 1.6, this RACR documents the implementation of ISB, but activities that
follow the ISB are described in the RD/RAWP (Bhate 2019a). Section 1.6 provides a brief
description of those activities, but the RD/RAWP should be referenced for detailed
information.

In accordance with Table 6-1 of the RD/RAWP, the need for inclusion of LHSMWO02,
04WW02, 04WW03, 04WW08, and the Fire Station Well in the monitoring network was to
be evaluated following collection of the baseline samples. In an email exchange between the
U.S. Army, TCEQ, and USEPA on January 23-27, 2020, it was decided to drop 04WW03 and
the Fire Station well from the performance monitoring network based on the lack of
perchlorate detections and their distance from the plume. Monitoring wells 04WW08 and
LHSMWO2 will be retained in the performance monitoring network due to their value as sentry
wells, to monitor the vertical and horizontal extent of the remaining plume. At the request of
TCEQ, 04WWO02 will be sampled quarterly for the first two rounds of performance sampling,
and a decision on whether to retain it in the network will be made once the data has been
validated and provided to the regulators. Table 4-2 and Figure 2-1 show the Performance
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Monitoring Plan for LHAAP-04 based on the changes agreed upon by TCEQ and USEPA.
Performance monitoring will be conducted quarterly for Years 1 and 2 at the wells shown on
Table 4-2 and Figure 2-1. LTM will be conducted semiannually in Year 3 through Year 5.
The monitoring wells shown in blue on Figure 2-1 will be analyzed for perchlorate and
monitored natural attenuation parameters, as shown on Table 4-2. The monitoring wells shown
in green will only be analyzed for perchlorate. The first quarterly sampling event (Year 1,
Quarter 1) was performed in late January 2020, and the validated data was provided to the
regulators at the March 2020 monthly managers’ meeting call. That data will be included in
the Year 1 RA-O Report and evaluated with the other three quarters of data from Year 1.
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The actions required to implement the LUCs for LHAAP-04 are described below. An initial
notice of LUCs for Soil and Groundwater Contamination was completed on June 26, 2017,
within 90 days of ROD signature as required (U.S. Army 2017). The Notice of LUCs including
the final LUC boundary survey plat and legal description of the LUC boundary, filed with
Harrison County on March 22, 2021, is included in Appendix A. A second Notice of LUCs
for Soil and Groundwater Contamination was sent to federal, state, and local officials, and to
the Texas Department of Licensing and Regulation (Water Well Drillers and Pump Installers
Section) on February 23, 2021 showing the final area covered by the groundwater use
restriction LUC (Appendix A).

The following actions were performed to implement LUCs for LHAAP-04:

Finalize the boundaries of the LUCs as part of the remedial action (See Figure 1-3
and Appendix A).

Survey the LUC boundary. The final boundary was surveyed by a State of Texas
licensed surveyor. A legal description of the surveyed area accompanies the survey
plat.

Record the Notice of LUCs at Harrison County. The LUC plats and legal descriptions
and LUC restriction language were recorded at the Harrison County Courthouse in
accordance with Title 30 TAC 8335.566 (Appendix A).

Transmit the notice to federal, state, and local governments involved at LHAAP-04,
and to owners and occupants of the property whom are subject to restrictions and
LUCs. The notice of the final boundary for LUCs was sent to federal, state, and local
officials including:

— State Representatives, the Harrison County Judge, Harrison County Historical
Courthouse, the City of Uncertain Mayor, and Caddo Lake and Leigh Water
Supply Corporations’ Presidents. Notice will also be sent to the Caddo Lake
National Wildlife Refuge Manager—as a representative of the U.S. Fish and
Wildlife Service (the future transferee of the property), and the Water Well
Driller and Pump Installer’s Program at the Texas Department of Licensing and
Registration.

Following implementation of the LUCs, the administrative maintenance activities required to
ensure LUCs remain in place and effective will include:
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e Annual field inspections of LHAAP-04 to confirm that no violations of the LUCs
have occurred. Documentation of the inspection will be included on the Inspection
and Maintenance Checklist (see Appendix A).

e Annual certifications that no LUC-restricted activities have been authorized and that
LHAAP-04 conditions and use are consistent with the LUCs. The Annual LUC
Compliance Certification Form is presented in Appendix A.

e Periodic transmittal of a LUC Notice to federal, state, and local authorities. The
notice will include the land use restrictions referenced in the ROD, a written
description of the LUCs, and a figure depicting the LUC boundary. The transmittal
will coincide with each Five Year Review and will be documented in the report.

e The Final LUC Boundary and copies of filed notices will be added to the
Comprehensive LUC Management Plan and the plan will be provided to the owner or
occupant of LHAAP-04. The update to the Comprehensive LUC Management Plan
will be completed during the next annual update, which will be in the fourth quarter
of 2020.

The U.S. Army will address LUC problems within its control that are likely to impact remedy
integrity and shall address problems as soon as practicable.

Longhorn Army Ammunition Plant, Karnack, Texas 5-2 5.0 LUC Implementation



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final « Rev 0 « April 2021

______________________________________4 APTIM FEDERAL SERVICES, LLC

AECOM Technical Services (AECOM). 2016. Final Record of Decision LHAAP-04,
Longhorn Army Ammunition Plant, Karnack, Texas.

Bhate Environmental, Inc. (Bhate). 2018. Final Installation-Wide Work Plan, Longhorn Army
Ammunition Plant, Karnack, Texas. May.

Bhate. 2019a. Final Remedial Design and Remedial Action Work Plan for LHAAP-04,
Longhorn Army Ammunition Plant, Karnack, Texas. April.

Bhate. 2019b. Memorandum for Record, August 2019 Underground Injection Control
Substantive Requirements Notification for Remedy at LHAAP-04, Longhorn Army Ammunition
Plant, Karnack, Texas. August.

Shaw Environmental & Infrastructure, Inc. (Shaw). 2011. Final Completion Report Non-Time-
Critical Removal Action, Longhorn Army Ammunition Plant, Karnack, Texas. Houston, Texas.
August.

Texas Commission on Environmental Quality (TCEQ). 2019. Amendment of Class V Injection
Well Inventory, Class V No. 5X2600643, CN600126262/RN101264505, SUP126, Longhorn
Army Ammunition Plant, Site LHAAP-35A (58)/LHAAP-35B (37), State Highway 43, Karnack,
Texas. September 12.

U.S. Department of the Army (U.S. Army). 2017. Preliminary Notice of Land Use Controls.
Longhorn Army Ammunition Plant, Karnack, Texas. June.

U.S. Army. 2019. Comprehensive Land Use Control Management Plan, Former Longhorn
Army Ammunition Plant (LHAAP), Karnack, Texas. October 2019 Revision.

Longhorn Army Ammunition Plant, Karnack, Texas 6-1 6.0 References



APTIM FEDERAL SERVICES, LLC

REMEDIAL ACTION COMPLETION REPORT, LHAAP-04 FORMER PILOT WASTEWATER TREATMENT PLANT

This page intentionally left blank.

TZ0Z IHdY + 0 AY « [eUld « 0STO4LTAG8ZTEM "ON J9pIO YSeL ‘2T00-A-ET-482T6M "ON 10euod

6.0 References

6-2

Longhorn Army Ammunition Plant, Karnack, Texas



APTIM FEDERAL SERVICES, LLC

REMEDIAL ACTION COMPLETION REPORT, LHAAP-04 FORMER PILOT WASTEWATER TREATMENT PLANT

Tables

TZ0Z IHdY + 0 AY « [eUld « 0STO4LTAG8ZTEM "ON J9pIO YSeL ‘2T00-A-ET-482T6M "ON 10euod

Longhorn Army Ammunition Plant, Karnack, Texas



Remedial Action Completion Report, LHAAP-04 Aptim Federal Services, LLC

Table 2-1
Baseline and Design Effectiveness Monitoring Network Locations and Analyses
Proposed Analyses

Design
Baseline Effectiveness ”
(7 days post-injection)
o . . . = =
Monitoring Primary Rationale = || E 8 S
. . e c — <2} >
Location for Well Selection 2| e = = =
S | © = D) D
5 o =] e ~
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B QL o 8 K=} %) = © = e
212|528z |2|]| 2| 5
12|22 |E|12|s| gl g
gla|se|d| &= <] =
0AWWOS Performance data within the treatment v | v v vl sl 0 v
zone
0AWWOT 2 Performance data within the treatment v | v v vl sl 0 v
zone
AWW09 2 Performance data within the treatment v | v v vl sl 0 v
zone
AWW10 2 Performance data within the treatment v | v v vl sl 0 v
zone
Downgradient well for measuring plume
a v v v v
0AWWOL™ | staniiity
04WWO4 Upg@dlent well for measuring plume vl v v v
stability
04WW06 Upg@dlent well for measuring plume vl v v v
stability
04WWIL Dowqgradlent well for measuring plume | |, v v
stability
LHSMWOL1 Crogsgradlent well for measuring plume | v v
stability
LHSMW02 Crossgradient well v | v v v
04WW02 Upgradient well v | v v v
04WW03 Upgradient well v | v v v
04WW08 Intermediate Zone well V|V v v
Fire Station Well |Downgradient well V|V v v

Notes:

# The baseline samples were collected near the completion of injections and emulsified vegetable oil was present in monitoring wells 04WW01, 04WW07,
04WW09, and 04WW10 when baseline sampling was attempted. Samples were not collected from these wells during the November 5-6, 2019 sampling
event. The January 2019 sample results will be used as the baseline at these locations. Samples were only analyzed for perchlorate during the January
2019 sampling event.

® To be conducted approximately 7 days after the completion of substrate injection.
° Anions include nitrate, nitrites, and sulfate.
v' Indicates that sample will be collected and analyzed for the listed analyte.
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Table 2-2
Baseline Sampling Results
Location Code 04Wwo1 ? 04WWo02 04WW03 04WW04 04WW05 04WWO06 04WW07 ?
Sample ID 04WW01-190122 04WW02-191105 04WW03-191106 04WWO04-191106 04WW05-191106 04WW06-191106 04WW07-190122
Sample Date 1/22/2019 11/5/2019 11/5/2019 11/6/2019 11/6/2019 11/6/2019 1/22/2019
Location Shallow Zone, Shallow Zone, Shallow Zone, Shallow Zone, Within Shallow Zone, Within Shallow Zone, Cross- Shallow Zone, Within
Description| Downgradient of Plume | Upgradient of Plume Upgradient of Plume Plume Area Plume Area Gradient to Plume Area Treatment Zone
Analyte | Units | PCL Result | valQual | Result | valQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | valQual [ Result | ValQual
General Chemistry
Alkalinity mg/L NV NA NA NA NA 438 NA NA
Sulfate mg/L NV NA NA NA NA 728 NA NA
Total organic carbon mg/L NV NA NA NA NA 20 NA NA
Perchlorate
Perchlorate Mo/l 17 <2 U <2 U <2 U <2 U <2 U <2 U 110
Field Parameters
Dissolved Oxygen mg/L NV 0.15 1.44 1.26 0.06 0.18 0.10 1.83
Oxidation-Reduction Potential mv NV 327 221 153 -43 -36 2 338
pH Std Units NV 6.17 6.08 6.13 6.3 5.94 6.65 6.22
Ferrous Iron mg/L NV NM NM NM NM 0.31 NM NM
Notes;

Blue highlighting indicates concentrations above the PCL.

# The baseline samples were collected near the completion of
injections and emulsified vegetable oil was present in monitoring
wells 04WW01, 04WW07, 04WW09, and 04WW10 when
baseline sampling was attempted. Samples were not collected
from these wells during the November 5-6, 2019 sampling event.
The January 2019 sample results will be used as the baseline at
these locations. Samples were only analyzed for perchlorate
during the January 2019 sampling event.

< The analyte was not detected above the laboratory reporting
limit shown.

Ug/L - micrograms per liter

U - Undetected: The analyte was analyzed for, but not detected.
mg/L - milligrams per liter

mV - millivolts

NA - not analyzed

NM - not measured

NV - No PCL value has been established for the analyte.

PCL - Texas Risk Reduction Program (TRRP) Tier 1
Groundwater Residential Protective Concentration Level.

Std Units - standard units

Val Qual - validation qualifier

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Table 2-2
Baseline Sampling Results
Location Code 04WW08 04WW09 04WW10 04WW11 LHSMWO01 LHSMW02 Fire Station Well
Sample ID 04WW08-191106 04WW09-190122 04WW10-190122 04WW11-191106 LHSMW01-191106 LHSMW02-191105 Fire Station Well-191106
Sample Date 11/6/2019 1/22/2019 1/22/2019 11/6/2019 11/6/2019 11/5/2019 11/6/2019
Logat?on Sllir;tt?trlr;depI;EZdzizgtebf Shallow Zone, Within Shallow Zone, Within Shallc_>w Zone, ShaIIO\_/v Zone, Cross- Shallqw Zone, Deep Zone,
Description Plume Treatment Area Treatment Area Downgradient of Plume Gradient to Plume Downgradient of Plume | Downgradient of Plume
Analyte | Units | PCL Result | valQual | Result | valQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | valQual [ Result | ValQual
General Chemistry
Alkalinity mg/L NV NA NA NA NA NA NA NA
Sulfate mg/L NV NA NA NA NA NA NA NA
Total organic carbon mg/L NV NA NA NA NA NA NA NA
Perchlorate
Perchlorate Mo/l 17 13 2,100 10,000 <2 U <2 U <2 U <2 U
Field Parameters
Dissolved Oxygen mg/L NV 0.03 5.78 3.59 3.21 0.48 0.22 NM
Oxidation-Reduction Potential mV NV -151 326 333 158 127 52 NM
pH Std Units NV 8.65 6.02 5.62 7.13 6.34 5.79 NM
Ferrous Iron mg/L NV NM NM NM NM NM NM NM
Notes:

Blue highlighting indicates concentrations above the PCL.

# The baseline samples were collected near the completion of
injections and emulsified vegetable oil was present in monitoring
wells 04WW01, 04WW07, 04WW09, and 04WW10 when
baseline sampling was attempted. Samples were not collected
from these wells during the November 5-6, 2019 sampling event.
The January 2019 sample results will be used as the baseline at
these locations. Samples were only analyzed for perchlorate
during the January 2019 sampling event.

< The analyte was not detected above the laboratory reporting
limit shown.

Ug/L - micrograms per liter

U - Undetected: The analyte was analyzed for, but not detected.
mg/L - milligrams per liter

mV - millivolts

NA - not analyzed

NM - not measured

NV - No PCL value has been established for the analyte.

PCL - Texas Risk Reduction Program (TRRP) Tier 1
Groundwater Residential Protective Concentration Level.

Std Units - standard units

Val Qual - validation qualifier
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Remedial Action Completion Report, LHAAP-04

Table 3-1

Injection Locations and Amendment Volumes

Aptim Federal Services, LLC

Amendment Volume per Location

Gallons of EVO Gallons of
(EDS-ERTM or Nutrients Gallons of Nearest DPT |njecti0n Depths
DPT Location Equivalent) (DAP) Water Monitoring Well (ft bgs)
HIDPTES. 06 and 15 6 1,463 04WWO5 12-20
04DPTO1, -02, -04, and -05 15 6 1,463 04WW09 6-14
04DPTO08, -09, -10, -11,
-12,-13,-14, -17, -18, 15 6 1,463 04WW10 7-15
-19, -20, -24, and -25
04DPT15, -16, -21,
22, and -23 15 6 1,463 04WW07 7-15
Notes:
DAP - Diammonium phosphate
DPT - direct-push technology
EDS-ER™ - Electron Donor Solution-Extended Release
EVO - emulsified vegetable oil
ft bgs - feet below ground surface
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Page 1of 1 Project No. 501032
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Table 4-1
Design Effectiveness Sampling Results
Location Code 04WWO05 04WWQ7 04WW09 04WW10
Sample ID 04WW05-191106 04WW05-191113- 04WW07-191113- 04WW09-191113- 04WW010-191113-
POST-INJ POST-INJ POST-INJ POST-INJ
Sample Date 11/6/2019 11/13/2019 11/13/2019 11/13/2019 11/13/2019
Location| Shallow Zone, Within Shallow Zone, Within Shallow Zone, Within | Shallow Zone, Within | Shallow Zone, Within
S . Plume Area - Post
Description| Plume Area - Baseline Injection Plume Area Treatment Area Treatment Area
Analyte | Units [ PCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual
Field Measurements
Dissolved Oxygen mg/L NV 0.18 0.46 0.08 0.33 0.08
Oxidation-Reduction Potential mvV NV -36 -135.1 -333.1 -27.5 -291.8
pH Std Units| NV 5.94 5.68 5.96 4.36 5.61
General Chemistry
Total organic carbon | mg/L | NV | 20 32.8 35.3 680 65
Notes:

ID - identification

INJ - injection

mg/L - milligrams per liter

mV - millivolts

NV - No PCL value has been established for the analyte.

PCL - Texas Risk Reduction Program (TRRP) Tier 1
Groundwater Residential Protective Concentration Level.

Std Units - standard units
Val Qual - validation qualifier
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Table 4-2
LHAAP-04 Performance Monitoring Plan
Performance — Years 1 and 2 LTM - Years 3 thru 5
(Quarterly) (Semiannual)
E =
| & E | 2
Monitoring | Primary Rationale = 8 5 S| 2
. . @ = < c 2L pu c
Location for Well Selection | | <| & e S | =l S
28| s AR EEBEREE
< ) o <t [=))
328 Slslgle 2|88 |5]|o
= AR ER I g5
HEHEEHER EHEEREES
||l B8=|&|3[E]| Sl=|8| 8 =2 =3
AN EHEE EEEEE N
gla|dE|E|e[=| LA L|5|[SE|E[22
04WWO5 Performance data within the s v v v 2 V2 2 VA v s v
treatment zone
0AWWO7 Performance data within the s v v A0 040 o1 v s
treatment zone
04WW09 Performance data within the s v v v 2 2 2 2 VA v s v
treatment zone
04AWW10 Performance data within the s v v A 00001 v s v
treatment zone
04WWOL Downgr.ad|entwellfor” s v v v v v v
measuring plume stability
04WWO4 Upgrad!entwellfor - s v v v 1 v v
measuring plume stability
oawwop | Upgradientwellfor g v iv] v |v
measuring plume stability
0AWWIL Downgr.ad|entwellfor” s v v v 1 v v
measuring plume stability
LHSMWOL Crossgr.adlentwellfor” v v v v sl v v
measuring plume stability
LHSMWO02  [Crossgradient well 2% v v vV v 4
04WWO08 |Intermediate Zone well 2% v v vi|v 4 4
Monitoring well 04WWO02 will be sampled for the first 2
04WWO02  |Upgradient well viIv v v quarters of Year 1 and the results will be used to
evaluate the need for further sampling
Notes:

The wells where MNA parameters are included in the analyte list above are shown in blue on Figure 2-1. The remaining wells that are only
being analyzed for perchlorate are shown on Figure 2-1 in green. 04WW02 is shown in black on Figure 2-1 since it will not be determined if it
is included in the performance or LTM monitoring network until after the 2nd quarterly sampling event is complete.

& Anions include nitrate, nitrites, and sulfate.
v" Indicates that sample will be collected and analyzed for the listed analyte.
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On: 03/22/2021 03:29 PM

Document Number: 2021-000003203

Receipt No: _ 2103298

Amount: 5 50.00

By: Emily Najera , Deputy ~

Elizabeth James, County Clerk
Harrison County, Texas

STATE OF TEXAS
COUNTY OF HARRISON

I hereby certify that this instrument was filed on the date and time stamped hereon by me
and was duly recarded in the Official Public Records of Harrison County, Texas.

MW
Elizab&th James, Harrison County Clerk

JIUHRAIETRR AN

WILLIAM FOSS
2500 CITY WEST BLVD., SUITE 1700

HOUSTON, TX 77042




STATE OF TEXAS

HARRISON COUNTY

INDUSTRIAL SOLID WASTE
NOTICE OF LAND USE CONTROLS AT LHAAP-04

KNOW ALL MEN BY THESE PRESENTS THAT:

Pursuant to the Rules of the Texas Commission on Environmental Quality (TCEQ) pertaining to
Industrial Solid Waste Management, this document is hereby filed in the Public Records of
Harrison County, Texas in compliance with the recordation requirements of said rules:

The U.S. Army, Department of Defense, has performed remedial activities at the land described
herein. The remediation site is a former pilot wastewater treatment plant, located in the central
portion of the Former Longhorn Army Ammunition Plant (LHAAP) and is designated as LHAAP-
04. LHAAP was placed on the National Priorities List (NPL) in August 1990. After its listing on the
NPL, the U.S. Army, United States Environmental Protection Agency (USEPA) and the TCEQ
(formerly known as the Texas Water Commissien) entered into an agreement under the
Comprehensive Environmental Response, Compensation, and Liability Act {CERCLA) Section 120
for remedial activities. The CERCLA Section 120 Agreement, referred to as the Federal Facility
Agreement (FFA), became effective on December 30, 1991. Remedial activities at LHAAP-04 were
performed in accordance with the FFA requirements.

Wastewater treatment operations began at LHAAP-04 in 1984. The demolition of the former pilot
wastewater treatment facility structures, tanks, and piping, and the disposal of the associated
wastes were completed in the summer of 1997 as part of the Resource Conservation and
Recovery Act closure of the plant. The final remedy for soil was conducted in 2009 as a Non-Time-
Critical Removal Action under the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 {(CERCLA} program. The soil was removed to non-residential levels. The Site
was not remediated to levels suitable for unrestricted use. The U.S. Department of the Army
issued the Final Record of Decision (ROD} for LHAAP-04 in October 2016, and the ROD was signed
by the Army on December 15, 2016, and the U.S. Environmental Protection Agency on March 30,
2017. The Texas Commission on Environmental Quality (TCEQ) issued a letter concurring with the
ROD on February 7, 2017. The final remedy selected in the ROD included in-situ bioremediation
for perchlorate concentrations in groundwater, long-term monitoring of groundwater, and Land
Use Controls (LUCs). The LUCs at LHAAP-04 will ensure protection of human health by restricting
groundwater use to environmental monitoring and testing only, requiring only non-residential



use of the site, and maintaining groundwater monitoring systems until levels of contaminants of
concern {COCs) allow for unlimited use and unrestricted exposure.

Further information may be found by examination of the Notice of Registration No. 30990 files,
which are available for inspection upon request at TCEQ, Central File Room Customer Service
Center, Building E {Room 103. first floor} 12100 Park 35 Circle, Austin, Texas 78753, (512) 239-
2900, Monday through Friday 8:00 am to 5:00 pm, or the Administrative Record available at the
Marshall Public Library, 300 South Alamo Boulevard, Marshall, Texas 75670, (930) 935-4465,
Maonday through Friday 9:30AM — 5:30PM.

The TCEQ requires certain persons to provide recordation in the real property records to notify
the public on the conditions of the land and/or the occurrence of remediation. This notification
is not a representation or warranty by the TCEQ of the suitability of this land for any purpose.

The LHAAP-04 site covers an area of approximately 0.44 acres, more or less, located in Harrison
County, Texas, near the town of Karnack, being more particularly described with survey plat and
metes and bounds established in Exhibit A. The LUC boundary, which includes the LHAAP-04
site, encompasses a 1.885 acre tract, more or less, as described in Exhibit A. The LUC Boundary
is also presented in the attached Figure 1.

Future use of the parcel is intended as a national wildlife refuge, consistent with non-residential
use. For the purposes of this certification, residential land use includes, but is not limited to,
single family to multi-family residences; child care facilities; nursing home or assisted living
facilities; and any type of education purpose for children/young adults in grades kindergarten
through 12. The U.S. Department of the Army has undertaken careful environmental study of the
LHAAP-04 site and concluded that the LUCs set forth below are required to ensure protection of
human health and the environment:

e Groundwater Use Restriction. The groundwater use restriction boundary consists of
the 1.885-acre tract, more or less. Groundwater underlying this land is contaminated
with perchiorate. A prohibition of groundwater use (except for monitoring and
testing) as a potable source will remain in place until the levels of COCs in soil and
groundwater allow for unlimited use and unrestricted exposure.

¢ Non-Residential Use Restriction. The non-residential use restriction boundary is
coincident with the boundary for Groundwater Use Restriction and consists of the
1.885-acre fract, more or less. The site is restricted to nonresidential use until it is
demonstrated that surface and subsurface soit and groundwater COCs are at levels that
allow for unlimited use and unrestricted exposure.



e Maintain Integrity of Monitoring Systems. The integrity of any current or future
remedial or monitoring systems will remain in place until the cleanup levels of COCs
in groundwater are met.

The owner of this site is the Department of the Army, and its address where more specific
information may be obtained is as follows:

ATTN: DAIN-ISE-LO (H. Procter)

Program Manager/Analyst

Office of the Deputy Chief of Staff, (DAIN-ISE)
Environmental Division, BRAC Field Branch
600 Army Pentagon

Washington, D.C. 22310-0600

Or

Mr. Thomas A. Lineer

Chief

Office of the Deputy Chief of Staff, (DAIN-ISE)
Environmental Division, BRAC Field Branch
600 Army Pentagon

Washington, D.C. 22310-0600

. W ‘ v
Rose M. Zeiler  //
Longhorn AP Site Manager

EXECUTEDth|sthe"_:Z dayof éf ., 2021.

BEFORE ME, on this 2. ‘5% day of &\, '.)D',y[:}ersonaily appeared Rose M. Zeiler, of the
United States Army, United States Department of Defense, known to me to be the person and
agent of said agency whose name is subscribed to the foregoing instrument, and she
acknowledged to me that she executed the same for the purposes and in the capacity therein
expressed.

GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the ;ifi\ day of IEB(KL\?’ZOZL

/Kn \
KAREN DAVIS “ Bl oA h O+

MY COMMISSION # 12382216

EXPIRES: May 20, 2021 Notary Public in and for the State of Arkansas,

Logan County County of __{ Qﬁ on




Exhibit A

Survey and Legal Plat



G. W. LEWIS SURVEY, A—426
HARRISON COUNTY, TEXAS

Legal Description

All that certain 1.885 acre tract of land contained within
Longhorn Army Ammunition Plant, Harrison County, Texas,
said 1.885 acre tract more particularly described as

4,20 AC. OUT
follows:

PARCEL 1

OF

PRODUCTION AREA

BEGINNING at a 5/8” iron rod set in the northwest right
of way line of Avenue "Q" for the southeast corner of this
tract with the coordinates of N: 6958968.97,

E: 3306007.74,

THENCE: N 49°41'31" W with the southwest line of this
tract 272.41 feet to a 5/8" iron rod set for the

southwest corner of this tract with the coordinates of
N: 6959145.19, E: 3305800.00;

THENCE: N 44°25'52" E with the northwest line of this
tract 371.52 feet to a 5/8" iron rod set in the southwest
right of way line of said Avenue "Q" for the northwest
corner of this tract with the coordinates of N: 6959410.49,
E: 3306060.09;

THENCE: in a southweasterly direction with said right of
way line and along a cureve to the right having a radius
of 300.00 feet, an arc length of 376.46 feet, and a chord
bearing and destance of S 06°28'39" 352.24 feet to a
5/8" iron rod set for the end of said curve with the
coordinates of N: 6959060.50, E: 3306099.82, from which
a monument found in the northwest right of way line of
Avenue "P” bears N B5°58’26" E 234.69 feet;

/

THENCE: S 45°10°32” W with said northwest right of line
Avenue "Q" 129.83 feet to th e POINT OF BEGINNING,
containing 1.885 acres of land, more or less.

Q/

I, David R Collins, Jr, Reg.
do hereby certify that this Flat 15 true and correct
according to a survey made upon the ground
JANUARY 6, 20217.

David R Collins, Jr
Firm License #10023000

RPLS #6488
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Figure 1

Final LUC Boundary
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LUC Inspection and Maintenance Checklist

General Information

Project Name

LUC Inspection and Maintenance, LHAAP-04 Longhorn Army Ammunition Plant, Karnack, TX

Contractor

Inspector's Name

Inspector’s Title

Inspector’s Signature

Inspector’'s Contact Number

Inspection Date

Type of Inspection

|:| Quarterly |:| Semiannual
|:| Prior to forecast rain |:| After a rain event

[] Annual

Clother

A. Groundwater Monitoring Wells

D.1 Are the installed groundwater
monitoring wells in poor
condition?

D.2 Is the well cleared of vegetation
and accessible?

D.3 Any other relevant observations?

D.4 | Are there any significant cracks
present?

D.5 Are there any damaged areas?

Page 1 of 1




Annual Land Use Control Compliance Certification Form

In accordance with the Remedial Design dated for LHAAP-04 an
inspection of the site was conducted by [indicate transferee] on

The land use control mechanisms are:

e Groundwater restrictions - The groundwater underlying LHAAP-04 within the LUC
boundary shall not be accessed or used for any purpose (except for environmental
monitoring and testing) without the prior written approval of U.S. Army, the USEPA and
the TCEQ. The LUC to prohibiting groundwater use shall be implemented and shall
remain in place at the site until the levels of contaminants of concern (COCs) in soil and
groundwater allow for unlimited use and unrestricted exposure.;

e Land use restrictions - restrict land use within the LUC boundary to nonresidential;

e Integrity of remedial and monitoring systems - maintain the integrity of any current or
future remedial or monitoring systems until cleanup goals are met.

No unauthorized activities or uses have occurred. Compliance with land use controls and
restrictions is as follows:

e No use of groundwater (other than environmental testing and monitoring), installation of
new groundwater wells, or tampering with existing monitoring wells;

e No land use other than nonresidential; and
e No activities that would compromise the integrity of the remedial or monitoring systems.

I, the undersigned, do document that the inspection was conducted as indicated above, and that
the above information is true and correct to the best of my knowledge, information, and belief.

Date:

Name/Title:

Signature:

Annual compliance certification forms shall be completed no later than March 1 of each year for
the previous calendar year, retained in the file and provided to Army, EPA and TCEQ upon
request.



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Hon. Chad L. Sims

Harrison County Judge

#1 Peter Whetstone Square, Room 314
Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Judge Sims,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Mr. Thomas Speir

Chairman, Harrison County Historical Commission
200 West Houston Street

Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mr. Speir,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021

DAIN-ODB-LO

Mr. William D. Hatfield

Harrison County Commissioner, Precinct 1
Waskom Sub-Courthouse

165 West Texas Avenue

Waskom, Texas 75692

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Commissioner Hatfield,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

,'q =
//Z/;M%% - @/z(

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Hon. Judye Patterson

Mayor, City of Uncertain, Texas
P.O. Box 277

Uncertain, Texas 75661

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mayor Patterson,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Mr. Eric Duerkop

Manager, Caddo Lake National Wildlife Refuge
15600 Highway 134

Karnack, Texas 75661

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mr. Duerkop,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Mr. Terry Britt

President, Caddo Lake Water Supply Corporation
P.O. Box 136

Uncertain, Texas 75661

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mr. Britt,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Mr. Carl Shelton

President, Leigh Water Supply Corporation
342 Byrd Circle

Karnack, Texas 75661

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mr. Shelton,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Rep. Chris Paddie

Texas House of Representatives, District 9
102 West Houston Street

Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Representative Paddie,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Sen. Bryan Hughes

Texas State Senate, District 1

201 West Houston Street, Suite 106
Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Senator Hughes,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Texas Department of Licensing and Regulation
Water Well Drillers and Pump Installers Program
P.O. Box 12157

Austin, Texas 78711

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

@
//Z;M/A% - /&,/ZL

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021

DAIN-ODB-LO

Rep. Louis Gohmert

United States House of Representatives
Texas 1% Congressional District

102 West Houston Street

Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Representative Gohmert,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

,'q =
//Z/;M%% - @/z(

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021

DAIN-ODB-LO

Sen. John Cornyn

United States Senate

Regions Bank Building

100 East Ferguson Street, Suite 1004
Tyler, Texas 75702

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Senator Cornyn,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

,'q =
//Z/;M%% - @/z(

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Sen. Ted Cruz

United States Senate

305 South Broadway, Suite 501
Tyler, Texas 75702

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Senator Cruz,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by
email at rose.m.zeiler.civ@mail.mil
Sincerely,

oS
//fjﬁé%% - 2&/&

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Former Pilot Wastewater Treatment Plant
Longhorn Army Ammunition Plant, Karnack, Texas

The Longhorn Army Ammunition Plant (LHAAP) is an inactive government-owned, formerly contractor-
operated and maintained Department of Defense facility located in central east Texas in the northeast
corner of Harrison County. LHAAP is approximately 14 miles northeast of Marshall, Texas. The facility is
approximately 40 miles west of Shreveport, Louisiana. The installation occupies approximately 1,100 of its
former 8,416 acres between State Highway 43 at Karnack, Texas and the southwestern shore of Caddo
Lake. The installation can be accessed by State Highways 43 and 134.

LHAAP was placed on the National Priorities List (NPL) on August 9, 1990. Activities to remediate
contamination began in 1990. After its listing on the NPL, the U.S. Army, the USEPA, and the Texas Water
Commission (currently known as the Texas Commission of Environmental Quality [TCEQ)]) entered into a
CERCLA Section 120 Federal Facilities Agreement (FFA) for remedial activities at LHAAP. The FFA
became effective December 30, 1991. LHAAP operated until 1997 when it was placed on inactive status
and classified by the U.S. Army Armament, Munitions, and Chemical Command as excess property.

The site addressed in this Final Notice of Land Use Controls is LHAAP-04, which is shown on the attached
figures (Figures 1-2 and 1-3 from the Response Action Completion Report) and discussed below. Land Use
Controls (LUCs) are applied at LHAAP-04 as part of the remedy in accordance with the LHAAP-04 Record
of Decision (ROD) finalized March 30, 2017. The LUCs are necessary because contaminants are present
in groundwater at levels that do not support unlimited use and unrestricted exposure. The Final LUC
boundary shown is the same as the preliminary boundary that was provided in the Initial Notice of LUCs
provided on June 26, 2017.

Contaminants of Concern (COCs)
The only COC identified in the ROD for groundwater at LHAAP-04 was perchlorate, which was found at
concentrations exceeding the TCEQ Protective Concentration Levels in the shallow zone.

Land Use Controls

e A LUC prohibiting groundwater use (except for environmental monitoring and testing) shall be
implemented and shall remain in place at the site until the levels of COCs in soil and groundwater
allow for unlimited use and unrestricted exposure.

e A LUC restricting land use to nonresidential shall be implemented and shall remain in place at the
site until the levels of COCs in surface and subsurface soil, and groundwater allow for unlimited
use and unrestricted exposure.

e A LUC to maintain the integrity of any current or future remedial or monitoring systems shall remain
in place until groundwater cleanup levels of COCs are met.

Further information may be found in the Administrative Record at the Marshall Public Library, at
www.longhornaap.com or by contacting Rose M. Zeiler (479-635-0110 or
rose.m.zeiler.civ@mail.mil).
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Land Use Controls for Soil and Groundwater Contamination
Landfill 16 (LHAAP-16)
Longhorn Army Ammunition Plant, Karnack, Texas

The former Longhorn Army Ammunition Plant (LHAAP) is an inactive government-owned, formerly
contractor-operated and maintained Department of Defense facility located in central east Texas in the
northeast corner of Harrison County. LHAAP is approximately 14 miles northeast of Marshall, Texas. The
facility is approximately 40 miles west of Shreveport, Louisiana. The former U.S. Army installation occupied
nearly 8,416 acres between State Highway 43 at Karnack, Texas, and the southwestern shore of Caddo
Lake and is accessed by State Highways 43 and 134.

LHAAP was placed on the National Priorities List (NPL) on August 9, 1990. Activities to remediate
contamination began in 1990. After its listing on the NPL, the U.S. Army, the USEPA, and the Texas Water
Commission (currently known as the Texas Commission on Environmental Quality [TCEQ]) entered into a
CERCLA Section 120 Federal Facilities Agreement (FFA) for remedial activities at LHAAP. The FFA
became effective December 30, 1991. LHAAP operated until 1997 when it was placed on inactive status
and classified by the U.S. Army Armament, Munitions, and Chemical Command as excess property.

Land Use Controls (LUCs) are applied at LHAAP-16 as part of the remedy in accordance with the
LHAAP-16 Record of Decision signed September 13, 2016. The LUCs are necessary because
contaminants are present in groundwater at levels that do not support unlimited use and unrestricted
exposure and landfill waste remains at the site under the existing landfill cap.

Contaminants of Concern (COCs)

In the shallow and intermediate groundwater zones, the COCs are volatile organic compounds (VOCs)
(trichloroethene [TCE], cis-1,2-dichloroethene [DCE], 1,1-DCE, 1,2-dichloroethane, 1,1,2-trichloroethane,
methylene chloride, and vinyl chloride [VC]), perchlorate, and five metals (arsenic, chromium, manganese,
nickel, and thallium).

Land Use Controls

e The LUC to preserve the integrity of the landfill cap and restrict intrusive activities (e.g., digging)
that would degrade or alter the cap shall remain in place as long as the landfill waste remains at
the site or until the levels of COCs allow for unlimited use and unrestricted exposure.

e The LUC prohibiting groundwater use (except for environmental monitoring and testing) as a
potable source shall be implemented and shall remain in place at the site until the levels of COCs
in soil and groundwater allow for unlimited use and unrestricted exposure.

e The LUC restricting land use to nonresidential shall be implemented and shall remain in place at
the site until the levels of COCs in surface and subsurface soil and groundwater allow for unlimited
use and unrestricted exposure.

e The LUC to maintain the integrity of any current or future remedial or monitoring systems shall
remain in place until groundwater cleanup levels of COCs are met.

Further information may be found in the Administrative Record at the Marshall Public Library, at
www.longhornaap.com or by contacting Rose M. Zeiler (479-635-0110 or rose.m.zeiler.civ@mail.mil).
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Landfill Cover Restriction
LUC Boundary

LHAAP-16

Date: 10/7/2020

Approximate Limits of Old Landfill

Final Groundwater and
' Land Use Restriction Boundary

LHAAP-18/24]
LUC Area

LHAAP-17
LUC Area

Shallow Well Installed 2018 or 2019
Intermediate Well Installed 2018 or 2019
Existing Shallow Monitoring Well

Existing Intermediate Monitoring Well

| meowe

Extent of Perchlorate Contamination > 17 pg/L
in Intermediate and Shallow Zones (September 2019)

Extent of TCE Contamination > 5 pg/L
in Intermediate and Shallow Zones
(Dashed Where Inferred) (September 2019)

Stream
Road

Final Groundwater and
Land Use Restriction Boundary

Landfill Cover Restriction
LUC Boundary

Approximate Limits of Old Landfill
Building or Tank

agooln

LHAAP-17 and LHAAP-18/24 LUC Boundaries

Notes:

1. pg/L - micrograms per liter

2. LUC - land use control

3. TCE - trichloroethene

4. The eastern side of the Final Groundwater and Land Use
Restriction Boundary is shared with the western edge of a
similar land use restriction that will cover LHAAP-17 and
LHAAP-18/24 located to the east of LHAAP-16.
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Figure 1-4

Final LUC Boundaries
LHAAP-16 RACR

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorm\LHAAP\Documents\Mxd\LHAAP16\RACR\Fig1-4_FinalLUCBoundaries.mxd
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Appendix B
Field Injection and Sample Collection Logs

(Note: The sample collection logs from the November 2019 baseline sampling event
have been revised to correct inaccurate screened interval information recorded on the
forms in the field. The original monitoring well logs and the surveyed ground surface
and top of casing elevations were used to correct the screened interval values, where

necessary.)

Longhorn Army Ammunition Plant, Karnack, Texas
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LHAAP-04 Injection Log
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LHAAP-04 Injection Log -
Injection Treatment InJ.ec'non Injection Vollinie per | Volumie a1 Flow Rate . Tl olume Volume Injected
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WELL INSPECTION FORM

Job Name:

LHAAL Well ID: 0 Ywwoz
Job No.: _Solez2 Inspection Date: 1 },S'Z/?
Client: = A Qwy Well Completion Depthy Measured Depth: ) (,, (,8
., . T
Site Name: oY Inspector: S{,oj'f‘ Beasine e _
#-ABOVE GROUND N
Well Accessible? XYes - ONo, |
Protective casing? FYes 0O No
Material ML : ‘
Condition: tAGaod (I Broken O Cracked [0 Need Paint
Lid Condition: #Good [ Broken I3 Cracked
| Hinge Condition:  #Good [ Less thay 50% rusted (I More than 50% rusted - ]
U FLUSH MOUNTED NA
Well cover present? LYes ONo
Condition: OGood  [IBroken O Cracked
Condition of Sump: [ Clean [ Dry O Standing Water
CONCRETE PAD:
Sloped away from casing? PYes ONo
Pad Area Cleared of Vegetation? P ONo
Check any of the following features that apply
O Many Cracks [J Gap Around Casing (I FewCracks [ Ponded Wa’ter [ No Pad Present -
WELL CONDITION:
lnner Diameter (inches) g 5 '
ition: T [1Cracked [ Other (desaribe
Condition HXGood [ Broken Hye O
Cap present?
®yes OTONo
Well lock present?
. MYes [INo
Lock functioning properly?
MYes DONo
Are bollards present and stable? gLYes O No
Well ID visible? i
WELL INTEGRITY: 1 Yes ?I No
- | Bailer present? 3 Voo ©
Visual obstruction? Yes [No
Is well open to completed depth? (complete when gauging) ?Y .
es No
Is silt prasent in well?.(complete when gavging) OYe B
Is sl greater than 10% of well screen length? (complete when gaugms)

COMMENTS:




WELL INSPECTION FORM

Job Name: LibAne Well ID: LHSm.o2
Job No.: $o(052 Inspection Date: (| ¢7)1 4
Client: A’ﬂ. My T well Completion Depth/ Me%
Site Name: oy’ spector: — Sco it Begsimben .
#-ABOVE GROUND ]
Well Accessible? e - ONo |
Protective casing? iéd{ es D No
Material MmeTY | - i
Condition: #.Good [ Broken O Cracked [0 Need Paint
Lid Condition: AGoad [ Broken 13 Cracked
Hinge Condifion:  (A.Good [ Less than 50% rusted O More than 50% rusted -
O FLUSH MOUNTED N A %o
Well cover present? LYes  [No
Condition: T Good [ Broken 0 Cracked
Condition of Sump: D Clean [J Dry (I Standing Water
CONCRETE PAD: s CNo
Sloped away from casing? §§es O No
Pad Area Cleared of Vegetation?
Check any of the following features that apply
3 Many Cracks [J Gap Around Casing (I FewCracks L3 Ponded Water Ll No Pad Present
WELL CONDITION:
Inner Diameter (inches) L" \ be) .
Condition: ﬁ\Good 7 Broken 1 Cracked [ Other (de.«x_an_ € 5 7R T
Cap present? ﬁYes O No
Well lock present? ¢ Yes (INo
Lock functioning properly? &ch A No
Are bollards present and stable? BiYes ONo
Well 1D visible?
WELL INTEGRITY: [1Yes ﬂo
. | Bailer present? o :;,e 4 No
es o
;?5\1:;11 g‘;m;ng:t;pleted depth? (complete when gauging) EYes (XNo
Is silt present in well?-(complete when gauging) ‘OYes MNo
Is silt greater than 10% of well screen length? (complete when gauging)
COMMENTS:




WELL INSPECTION FORM

Job Name: Lunane Well ID: OV wwo3

Job No.: SoloyL Inspection Date: | \_‘l 14

Client: A Ly . Well Completion Deptl/ Measured Depth: 26 -0
Site Name: oy ' Ispector:  S'o+t Rug s wEad _
- ABOVE GROUND

Well Accessible? Kyes - O No, |
Protective casing? G Yes D No
Material MaeTA L : '

Condition: P\Good O Broken Ol Cracked [ Need Paint

Lid Condition: OhGood [ Broken I3 Cracked

Hlinge Condition:  #-Good [ Less than 50% rusted 11 Moge than 50% rusted .

O FLUSH MOUNTED A o
Well cover present? N HYe ONo
Condition: O Good (I Rioken O Cracked

Condition of Sump: [ Clean [ Dry O Standing Water
CONCRETE PAD: .

Sloped away from casing? g:: g 1,;:
Pad Area Cleared of Vegetation?

Check any of the following features that apply

U Many Cracks (] Gap Around Casing [ Few Cracks [ Ponded Water T NoPad Present -

WELL CONDITION: W _
Inner Diameter (inches) b o
Condition: B-Good {3 Broken [0 Cracked [ Other (desoribe) e O
Cap present? BYes OTNo
Well lock present? MYes ONo
Lock functioning properly? ' HYes [INo
Are bollards present and stable? . MYes [ONo
Well ID visible?
WELL INTEGRITY: OYes  (XNo
. | Bailer present? O Voo E’ ;“
Visual obstruction? fA-Yes 2
Islw?eu ?Jpen to completed depth? (complete when gauging) OYes [3No
Is silt present in well?.(complete when gavging) OYes [ANo
Is silt greater than 10% of well sereen length? (complete when gaugmg)

COMMENTS:




WELL INSPECTION FORM
Job Name:

—_— LHAaf Well ID: DY wwol
Job No.: — _Solpx2 Inspection Date: _I_Jﬁj
Client: o A My : Well Completion Depth/ Mensured Depth: -, g 08
Site Name; oy Tnspector: Soo‘ﬁ Bty woal ﬁ__
BABOVE GROUND
Well Accessible? W Yes - ONo_ |
Protective casing? BYes Omp
Material MR : ‘ '
Condition: $BGood O Broken (I Cracked ] Need Paint
Lid Condition: ®Good [ Broken 3 Cracked
 Hinge Condition: S Goog [ Lessthan 50% rusted [ More than 50% rusted

U FLUSH MOUNTED NA- B
Well cover present? LYes [INo
Condition: O Good  [J Rroken 01 Cracked
Condition of Sump: [ Clean  [J Dry O Standing Water
CONCRETE PAD:
Sloped away from casing? BYes ONo
Pad Area Cleared of Vegetation? Hyes DONo
Check any of the followin Teaturss that apply
O Many Cracks (] gap Arownd Casing O FewCracks [ Ponded Water [J No Pad Present _
WELL CONDITION: " '
Inner Diameter (inches) Y -
Condition; ¥ Good I Broken [ Cracked  [J Other (descnt_:c) £ T
Cap present? | &Y&s O No
Well lock present? EYes C1No
Lock functioning properly? RYes [INo
Are bollards present and stable? ®Yes  OMNo
Well ID visible?
WELL INTEGRITY: 1 Yes No

- | Baller present? o Y; 2 ;:
?;13;1;11 szgug;pleted depth? (complete when gauging) ZJ;GS o
Is silt prosent in well?.(complete when gavging) ‘OYes BNo
Is silt greater than 10% of well screen length? (completo when gauging)

COMMENTS:




WELL INSPECTION FORM

Check any of the Tollowing features thar apply
0 Many Cracks [J Gap Around Casing [ Few Cracks

Job Name: LU A AP WellD: & plvw]|
Job No.: Sol 037 Inspection Date: L L‘L} (4
Client: A2 may ; Well Completion DapWM_ﬂ_‘-‘,“l‘E‘L_‘f.@l-, (£.5D
Site Name: % \}i Inspector: b 466 wlar
| B-ABOVE GROUND
Well Accessible? MYes - Omo, |
Protective casing? M4 Yes E] No
Material Merl - | "
Condition: ®Good O Broken 1 Cracked [ Need Paint
Lid Condition: MGood OIBroken I3 Cracked |
| Hinge Condition:  ®.Goog [ Less than 50% rusted 1 More than 50% rusted -
O FLUSH MOUNTED N B B
Well cover present? LYes DNo
Condition: OGood  [IPRroken O Cracked
Condition of Sump: [ Clean [J Dry O Standing Water
CONCRETE PAD:
Sloped away from casing? [XYBS' L No
Pad Area Cleared of Vegetation? ﬂ s EfG

T Ponded Water [ NoPad Present -

WELL CONDITION:

Inner Diameter (inches) yil —
Condition: 88-Good (I Bioken O Cracked  [J Other (desﬂnl?c) e
Cap present? ' N
Well lock present? R :[[: g N:
Lock functioning properly? g'ch 0 No
Are bollards present and stable? ®Yes  CINo
Well ID visible? F~
WELL INTEGRITY: OYes o
. | Bailer present? O vee oo
Visual obstruction? %Yes 0 No
Is well apen to completed depth? (complete when ganging) e BN
es o
Is silt present in well?.(complete when gavging) OYes Bmo
Is silt greater than 10% of well screen leng#h? (complete when gauging)

COMMENTS:




WELL INSPECTION FORM

Job Name: L Hpn P Well ID: pY wwoS
Job No.: _____ _Solo32 Inspection Date: ulbhj
Client: A2y Well Completion Depth/ Measured Depth:
. } B i T
Site Name: oY Inspector: gwﬂ-—jq,g N _
ﬁABOVE GROUND
Well Accessible? R Yes - ONo, |
Protective casing? A Yes D No
Material meTh L : :
Condition: ®Good [ Broken O Cracked [ Need Paint
Lid Condition: R Good [ Broken I3 Cracked
 Hinge Condifion: ~ ®-Good [ Less than 50% nsted I More then 50% rusted
U FLUSH MOUNTED NA _
‘Well cover present? ks LS
Condition: OGood [JRroken O Cracked
Condition of Sump: [ Clean (3 Dry O Standing Water
gONERETEﬁ:AD: . EYGS‘ I No
=loped away from casing? ®MYes CNo
Pad Area Cleared of Vegetation?
Check any of the following features that &ppl]’
d Present -
[J Many Cracks L] Gap Around Casing I FewCracks [ Ponded Water C'NoPa
WELL CONDITION: ) _
Inner Diameter (inches) Y dosaribe)
Condition: $8-Good [ Broken [1Cracked [ Other ( oot MWVes Owo
Cap present? MYes ONo
Well lock present? MYes ONeo
Lock functioning properly? M Yes [INo
Are bollards present and stable? ;d_Yes O No
Well 1D visible? _
WELL INTEGRITY: OYes MNo
Bailer present? E b g§°
Visual obstruction? - s Yes 0
Is well apen to completed depth? (complete when gauging) OYs Mo
Is silt present in well?.(complete when gavging) ‘OYes [HNo
Ts silt greater than 10% of well screen length? (complete when gauging)

COMMENTS:




WELL INSPECTION FORM

Check any of the following features that apply '
O Many Cracks (1 Gap Atound Casing (I FewCracks I Ponded Water 1 No Pad Present

Job Name: LHAAP Well ID: OY wwos”
Job No.: Lo [032 Inspection Date: [ Lb / 14
Client; A @iy . Well Completion Depth/ Measured Depth: ) § ¢, 5
Site Name: oY Inspector: ~~ Sto 1 B it mGin o
#-ABOVE GROUND ]
Well Accessible? Xyes - O No. |
Protective casing? DYes D No
Material Tl : g
Condition: Gaod [ Broken I Cracked [ Need Paint
Lid Condition: Good [ Broken 13 Cracked
| Hinge Condition:  BhGooa [ Less than 50% musted [ More than 50% rusted -
O FLUSH MOUNTED N ﬂ- .
Well cover present? DYes  DONo
Condition: OGeood {1 Rroken O Cracked
Condition of Sump: [ Clean [ Dry Ul Standing Water
CONCRETE PAD:
Sloped away from tasing? Q—YZ: g ﬁ:
Pad Area Cleared of Vegetation?

WELL CONDITION: >0 _

Inner Diameter (inches) .

Condition: -Good [ Broken [ICracked  [J Other (dssaribe) o e

Cap present? _ ®Yes ONo

Well lock present? (BY¥es [No

Lock functioning properly? ‘ BAYes [CINo

Are bollards present and stable? s Bves [INo

Well ID visible?

WELL INTEGRITY: OYes pvo
. | Bailer present? o ;“ g‘g:

.

;?3?31 gzﬁgh:?t‘;pleted depth? (complete when gauging) §Yﬁ RNO

Is silt present in well?.(complete when gavging) ‘OYes &No

Ts silt greater than 10% of well screen length? (complete when gaugmg)

COMMENTS:




WELL INSPECTION FORM

Job Name: Lanp Well ID: 04w wo¥

Job No.: Sol03L Inspection Date: &

Client: A wy Well Completion Depth/ Measured Depth: /3, (08__
Site Name: L oV i Inspector: S ot Bees il al

¥.ABOVE GROUND :

Well Accessible? PYes - ONo |
Protective casing? PA-Yes 0No
Material METHL ' |

Condition: cod  [J Broken O Cracked [ Need Paint

Lid Condition: BGood OBroken [ Cracked

| Hinge Condition; P-G00d 7 Less than 50% msted  [J More than 50% rusted -
O] FLUSH MOUNTED NA

‘Well cover present?

Condition: 0 Good [ Rroken 1 Cracked

Condition of Sump: [ Clean [3J Dry I Standing Water
CONCRETE PAD:

Sloped away from casing? ﬁ.‘{es- O No
. WP‘S O Ne

Pad Area Cleared of Vegetation? _

Check any of the following features thar apply:

L Many Cracks (1 Gap Around Casing [ Few Cracks D) Ponded Water ] No Pad Present
WELL CONDITION:

OYes ONo

Inner Diameter (inches) Hi l . :

Condition: @‘Good {1 Broken I Cracked  [J Other (describe) e O
Cap present? Hves ONo
Well lock present? Hyes ONo
Lock functioning properly? ' Myes [INo
Are bollards present and stable? . BY¥es [ONo
Well ID visible?

WELL INTEGRITY: OYes KNo
Bailer present? o %‘;"
Visual obstruction? - : ‘E‘J{w o
Islvs}vleu apen to completed depth? (complete when gauging) OYes o
Is silt prasent in well?. (complete when gavging) ; ‘OYes MNo
Ts silt greater than 10% of well screen length? (complete when gauging)

COMMENTS:




WELL INSPECTION FORM

Job Name:

LHape Well ID: 0 Ywwo ¥
Job No.: €O 03 Inspection Date: [l ! !,JI q
Client: AL any Well Completion Depthy Measured aDepl: 2185
Site Name: o L’T Inspector: S(_o‘ﬁ'gu sen b4l .
MDVE GROUND
Well Accessible? BYes - O No_|
Protective casing? [#-Yes El No
Material MmLTHL , :
Condition; ®.Good [ Broken O Cracked [ Need Paint
Lid Condition: B\Good OBroken 3 Cracked

| Hinge Condifion:  (8-Good [ Less than 50% musteq [ More than 50% rusted -

U FLUSH MOUNTED NA .
Well cover present? DYes DONo
Condition: O Good O Broken [ Cracked
Condition of Sump: [IClean ([ Dry Ul Standing Water
CONCRETE PAD:
Sloped away from casing? gﬁz gg‘;
Pad Area Cleared of Vegetmtion?

Check any of the following features that apply

U Many Cracks (] Gap Around Casing ~ (1FewCracks 3 Ponded Water _[JNo Pad Present -
WELL CONDITION: \
Inner Diameter (inches) 2 = :
Condition: ®-Good [ Broken (I Cracked I Other (descn_ 5 T
Cap present? MYes ONo
Well lock present? ?Yw O No
Lock functioning properly? M¥es ONo
Are bollards present and stable? Yes  OMNo
Well ID visible? B .
WELL INTEGRETY: Oves  Xno
- | Bailer present? O Yoo o
Visual obstruction? 1Yes DNo
Islws;\lrleu open to completed depth? (complete when gauging) EYes MNO
Is st prosent in well?.(complete when gavging) OYe P
Is silt greater than 10% of well screen langth? (complete when gﬂugms)

COMMENTS:




WELL INSPECTION FORM

Job Name: L P Well ID: LHS e |

JobNo.: SolozL Inspection Date: [ ) b}l‘f_

Client: Ay : Well Completion Depth/ Measured Depth: |9 4 S
Site Name: oV Ispector: ~ Seott Bugsinded

% ABOVE GROUND | § ]
Well Accessible? W¥es - ONo, |
Protective casing? BA-Yes D No
Material meTRL . :

Condition: lﬁ.(}ood 3 Broken [ Cracked 0 Need Paint

Lid Condition: FGood O Broken 13 Cracked

Hinge Condition; O Good [ Lessthan 50% rusted Womthanso%msted -

O FLUSH MOUNTED A, ' .
‘Well cover present? N LYes [INo
Condition: O Good [ PBRroken [ Cracked

Condition of Sump: [J Clean [J Dry (I Standing Water

CONCRETE PAD: :

Sloped away from casing? 5‘;:: gﬁ:
Pad Area Cleared of Vegetmtion?

Check any of the following features thar apply

(3 Many Cracks O Gap Around Casing [ FewCracks L Ponded Water [J No Pad Present -
WELL CONDITION:

|l -
Inner Diameter (inches) ‘7’ ibe)
Condition; ﬁ-Good [ Broken [l Cracked L[] Other (desari oe. _ ﬂvﬁ SEe
Cap present? #AYes ONo
Well lock present? ;H—Yas O No
Lock functioning praperly? ' BYes [INo
Are bollards present and stable? . @Y¥es ONo
Well ID visible? ' |
WELL INTEGRITY: OYes Mo
. | Bailer present? = Ves g‘ ;°
Visual obstruction? - ,E Yes N
15 well apen to completed depth? (<:01111131e'm vihen ganging) UYes [iNo
Is silt present in well?-{complete when gauging) ‘OYes @No
IS Sllt greater tha]l 1 0% of WEH screen 19[181;119 (complete when gaugulg)

COMMENTS:




c et 7 o EQUIPHENT CALIBRATIONDALYLOG.
[pate: [l sitg ProjectName: L HAKL - OF
e e e 53 A Recomted By: S0t/ BELS WG L~
g Addiional
Model: )
HJ e Bulb: 10.6 meV cliﬂmg Evening Check | Calib/Chack
pp  |EduipmentiD # alibration necsssary)
! : Time:
Parameter Standard Exp. Date o jme: Time me
|initiats: Iniiials. Initials:
ES [Valus: [Vatue: [Vaiue:
g E Vapor conc. (ppm) | 0.0 (amblent air) NA NA
i 8
:E & Value: Value: Value:
gl
'g S Vapor conc. (ppm)
& S (isobutyiene)
H . Adl.imunal
Model: c':“'b':;gn Euening Check | CaftbJCheck (if
COMB.
GASIO, lEqqumentlD#c fecessary)
. Time: Time:
WETER Parameter Standard Exp. Date Lot# Lo — 5
S - initials: Initials: Initials:
ES ie: o e
%g 102(%) —
i) E% LEL Pentane
—
Additional
Model: . lof " Moming Evening Chack | o v
WATER n . L H-o = Galfbration/Check | (one pointonly) n'em;:y)ﬁf
QUALITY quulpmentID#:
METER Parameter Standard Exp. Date Lot L 0/] e e
' el SR |ital: iniale
e ==--====—_—===1====l—_—— AR alue: Velue;
g - - GCJ 6‘?5’ " a’ o Value: Value:
ES Vae:
n%. :é Conduclivity (mS/cm) 4.49 a/-/ 20 — Y. \24 = jValue:
E g Turbidity (NTU) 0 B 0. o T
&8 |oomgu 8901 (ambientai)]  NA NA q.0 .
e Valuee \alue: Value:
68 | 6.86 —
E g i Valyer Value:
§ % Conductivity (mSfcm) 537 - = o
B ©  [[Turbidity (NTU) 100 o Vae Value:
E =§= leH 218 e Vaue Value:
T % Conductvity (mSfcm) 537 — o oo
3  lrutidty (NTu) 100
[Additional Remarke:




lf . S * EQUIPMENT CALIBRATION DAILY LOG._ R
Date: cp 1\ [,lm rupetane.  LEFAGP - 0¢ T
l?l'ﬂlactﬂumha: Sbioz2 |Recortea By: o ‘ E
]]‘Mudsl: '
Bulb: 10.6 mev Morning Addifional
. EveningCheck | CalibJCheck (it
PID Equipment 1D #; Calibration 5 ")
Parameter Standard Exp. Date Lot Time: Time: Time:
= Initials: Initials: &lnﬂiah:
S ue: J\"barm:. e
% 5 | Vanoroonc.(ppm) | 0.0 (amblentain) NA NA
i 8
¥z Velue: Valtie: Vaiue:
5 B
"g 5 Vapor canc. (ppm)
& 3 (isabutylene)
HM_MG!: Additional
Wiornin .
coms. [~ cﬂ‘mugn Evening Check | CallaJCheck (f
GAS/O, [oulpmentiDR: necessary)
METER ] . :
Parameter Standard Bxp. Date Lot# Time: Time: Time:
ﬁ===¢ initials: Initials: Inidats:
e85 et 3 Value:
S8 02w
1 B2 alue: alue:
£ S l[% LEL Pentane :
L] Addiﬂ ‘
- %@dﬁ: U~SL Heogih ca“bm'::;gm ;‘;:“;‘;?mc‘;:‘l’; Caliblc;:;((if
QUALITY Equipment 1D #; necessary)
METER Time: Time:
Parameter Time: ¢ 77 2O
- mitate: SH  |initials: Initils;
m— —— AT alue: alle:
-E % pH g'l Oa V e (=
8% |Conductiy (mSiom) 249 9¢/ vo  |6C304S e y g s
= : Vaiue: 3
BT lrunigy (vy) 0 Ve ) o [E= o
% o - VAR G o | Value: ue:
(mgi.) 8.99.1 (ambient air) NA NA 0 b=
€ : Vahue: e
& E |oH 6.6 she: F
B8 - Vel Vaue: e
£ & [[Conductivity (mSlcm) 537
58 Frumay 100 vale: Y e
U
" iy (NTY) " Valie: Jﬁﬁ; \falue:
%S 0.
Eg [ Vaie Vaie: B
E £ Conductivity (mSfcm) 53.7 = s s
S |Turbidity (NTU) 100
Adtitional Remarits:
————




A

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

1of 2

Location ID: LHSMW02

Sampler(s):

FIELD CONDITION

SAMPLING INFORMATION
Sample No: LHSMW02-1911 05,

Sampling Method:

Appearance of Sample

Q)tw'bc{

DATETIME: [l fS({i [} ggg

Sample Purpose: REG

Pump Inlet Depth: f L 0O

Sample Matrix: GW

Assoc. QC Samples Decontamination Procedures

Chain of Custody CcOC Lab Analyses Container Preserv
Notes
ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing
Casing ID (in.): gy

Depth to Water - Initial (OTWi) (fy !5+ 32

Depth to Well Bottom (ft) | 4 .0©
W Foss 04/10/2020 7.18 -17.18
Screen Interval (ft): Q% <

Approximate depth of pump inlet*(ft): [ ( 00

Ferrous Iron (Required Y offl) ___

Purging Method/Equipment: ‘&uﬂegg l El-ﬁﬁ'btﬂ.gluf

Purge Start Date/Time: \\]S'j 9 _04q2S
Purge End Date/Time: lllS’[(i ©45s
Discharge Tube Length: _ Nft  PID Reading: B

Discharge Tube Diameter: {! V” Immersible Layer: Y /@
242s

Pump Start Time:

mg/L

ZKND DapYR TO WKl ~ (522




Ah Sample Collection Log 2of 2
APTIM
Location ID: LHSMW02 Sample No: LHSMW02-1911 0S_
g:;zi""fg ;L";gizfg Pé’;f: gg:g'e DTW | Cond. | Temp. | pH |Tubidty| ORP | DO
(mimin)| (L) (/) |(mSiem)| (°C) (NTU) mv) |(mgiL)
Pur_ge _ Dr_a\n_ldow +0.1 o +10%
Stabilizati n limit 0.3 +10% = No criteria or0.2
on Criteria ft units mg/L
\ia (0932 oo | .S [Is¥o[l.04 [20.2¢ [t.o5[37.3 | s¢ [0.94
0435 | [po (O \SSW,|1.10 [20.22 |S.9¢(3%.0 ¢o 1039
ogyo | (02 | 1.5 [ISS0 | 1.10 |20.2] |5.8] [34.9 | So 0.4
0995 | (02 | 2.0 [I5352] .lo [20720 [$.80 35 Y | ST [p-23
oGS0 | jpo | 2.5 |IS.ss| L(0 |20.14 |S57913C.0 | &) |0.2Y
N 16958 | 102 | 3.9 liss7[110 (20,43 [s76 (3.5 | S22 |02
Logged by: _ Date:
Date:

QC'd by:




) Sample Collection Log 10f 2

)
APTIM
Project Name: Longhorn AAP Location ID: 04WW03
Project No: 501032 Sampler(s): &.jj}_lgmz
FIELD CONDITIONS Clandt | eool
SAMPLING INFORMATION
Sample No: 04WW03-1911 Dl DATE/TIME: | { ggl;_ﬁ 0134 Pump Inlet Depth: 2100
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Perchlorate in Water by 1x125 mL HDPE Cool 4C
6850
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Lowflow }Blﬁbbﬁt Pu»;?
|
Casing ID (in.): i Purge Start Date/Time: lll g[ (4 D 150

Depth to Water - Initial (DTWi) (it) _[[ .00 Purge End Date/Time: __u) le H 4 DWW
Depth to Well Bottom (ft) 2(0 ' q 0 Discharge Tube Length: Mﬂ: PID Reading: ﬂﬂ

Screen Interval (ft): Discharge Tube Diameter: _| i Immersible Layer: Y/ @

(f) ‘ :
W Foss 04/10/2020 16.55 - 26.55
Approximate depth of pump inlet*(ft): 2.|.® 0 Pump Start Time: 0780

Ferrous Iron (Required Y orQy) _ mg/L

ZnD Dot To WHTW~ - | [,00



} Sample Collection Log zof 2
APTIM
Location ID: 04WW03 Sample No: 04WW03-1911 05
Date of | Time of | Purge | Total | pry | cong | Temp. | pH |Turbidity| orP | DO
Reading | Reading| Rate Purge
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mvV) (mglL)
Purge Drawdow +0.1 +10%
Stabi!iza_ti - - n limit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L
ulbjl4 |05 | (00 S 11Lo8 (0,967 ]18.0Y |87 128 |83 |1.79
~ leSco | o | §0 [nay [e.8SY[)9.43 [k 17 | .Y | (Bb /.34
og8es | (00 | 1.S [l.1q o84 a7 G4 | 7.0 | |so [[.32
0 | (o | 20 [1L.21[0.840 [t14.53 |63 | 2.7 | \s) |).30
o3¢S | wo | 25 [11.23]0.839 [\4.¢8 (b2 | D, | (ST [].28
N o3| o | 30 |[W2%0834 [(4.6( [6.13 [2.5 | (S3 [[.20
Logged by: Date:
Date:

QC'd by:




1of 2

}q Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 04WWO06
Project No: 501032 Sampler(s): &gﬁ BQQQ(&C_‘Ll
FIELD CONDITIONS Clesg [ ool
i
SAMPLING INFORMATION
Sample No: 04WW06-1911 © b DATE/TIME: L 0829 Pump Inlet Depth: _2-3+ 00
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Assoc. QC Samples Decontamination Procedures

Appearance of Sample

Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment:Lny_gmletﬂbbqﬂ Pum?

Casing ID (in.): Y Purge Start Date/Time: \ !,b llj 0¥ Qo
Depth to Water - Initial (DTWi) (ft) 7] , Qs Purge End Date/Time: ld L ilf Q ‘I lo

Depth to Well Bottom (ft) 28 © 5 Discharge Tube Length: Nn‘ PID Reading: ﬂﬂ‘
Screen Interval (ft): Iﬁm— Discharge Tube Diameter: lzlf” Immersible Layer: Y /)
W Foss 04/10/2020  18.11-28,11 . o ¥4t

Approximate depth of pump inlet*(ft): 0o Pump Start Time:

Ferrous Iron (Required Y or@ mg/L

2ND w TO whATeR- 7.0



} Sample Collection Log zof 2
APTIM
Location ID: 04WW06 Sample No: 04WW06-1911-&
3:;35‘.’1; ;L";giﬁ; Purge FT,ﬁ:g'e DTW | cond. | Temp. | pH [Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) {mg/L)
Purge _ Dr_avydow +0.1 o +10%
Stabilizati n limit 0.3 +10% = No criteria or0.2
on Criteria ft units o mg/L
Wit logis |10 | & [ga2fl.st 2092 Cys[20.2 | 586 [1.0)
efso | o [ to |Ta72l.bS [2].22(6.54]14.8 | 12 |0.27
0858 | (oo | & [T.2001.bo 1.5 16.63]20.3 | 3 ol
o9eo | oo | 2.0 |7.23/1,59 [21.88 |b.L4[20.7] 3 lo.U
DqoS | (00 2.5 12251659 |2Vbs [bbs [N | 2 |o.lo
N | b | teo | 30 [2|\.59 [2L.72 [Gbs 213 | 2 ]0.(D
Logged by: Date:
QC'd by: Date:




: 1of 2
;\; Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 04WWO05
5
Project No: 501032 Sampler(s): ML
FIELD CONDITIONS C,l 2.4
SAMPLING INFORMATION
Sample No: 04WW05-1911 Db DATE/TIME: lll b M Pump Inlet Depth: _2.4. 00
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COoC Lab Analyses Container Preserv
Notes
ALSHT Alkalinity in Water by 1 x 250 mL HDPE Cool 4C
SM2320B
ALSHT Anions 1 x 250 mL HDPE Cool 4C

(nitrite/nitrate/sulfate) in
Water by SWA05A

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C

68850

ALSHT | TOC in Water by SM5310C| 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: LN»HOU ,Blﬁ)h(ﬂ, Puwf?
Casing ID (in.): 282 H Purge Start Date/Time: |\‘ b l (L] (oS

Depth to Water - Initial (DTWi) (ft) - 88 Purge End Date/Time: H' ] IM' (© \';

Depth to Well Bottom (ft) 2_9 - b'Z_ Discharge Tube Length: NH: PID Reading: ﬂ&
Screen Interval (ft): Hdzoe—t4~e0— Discharge Tube Diameter: _I/¥ 1! Immersible Layer: Y;‘@
Aggrg((i)r%satg%{alp?r{%? pzu(r)np ﬁ]litz(f-t)zgé-i 00 Pump Start Time: (O ‘S

Ferrous Iron (Required@or N) _ @ » %) mg/L

ZND Daohh TO whTwp. 7.89



) Sample Collection Log Zor 2
APTIM
Location ID: 04WW05 Sample No: 04WWO05-1911 O ),
g:;‘fﬁ""; ;:';gi‘r"; Furge ;3:;'e DTW | Cond. | Temp. | pH |Turbidity| orRP | DO
{ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pur_ge ' Dr_avydow +0.1 o +10%
Stabilizati - n limit 0.3 +10% = No criteria or0.2
on Criteria ft units mg/L
W (9 lloro | loo S | 1.45|0.88H 2180 [6.¥7 1Yo | -23 [0.43
f oS | leo .o |&.00 6.8 2225 [,e3 119 | -¥8 0.29
b0 | Joo | (.5 [8.0%]|6145|22.50|S95| lo8 |-3K [0.14
lbas | (oo | 2.0 |8.07 |076%[{22.9715.495) {07 | —37 |0.19
toVo | 1po | 2.5 [&82F]|004¢|22L5| S 44| (ol | ~2%7 |0.1K
N\ Y5 | (pp | 3.0 [8.1) [©74%]22.93| 5.9Y] (ob | -3L |0 .8
Logged by: Date:
QC'd by: Date:




10of 2

)ﬂ Sample Collection Log

APTIM
Project Name: Longhorn AAP Location ID: 04WW08

1
Project No: 501032 Sampler(s): S;g i o 3“&2[ nGat

FIELD CONDITIONS Q\Eﬂ'ﬂf
SAMPLING INFORMATION
Sample No: 04WW08-1911 6o DATE/TIME: | ( Sl Pump Intet Depth: _ 3 00 _
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Assoc. QC Samples Decontamination Procedures

Appearance of Sample

COC Lab Analyses Container Preserv
Notes

Chain of Custody

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing. Purging Method/Equipment: Ltu o..,[&lnb)m pu uF

Casing ID (in.): "{" Purge Start Date/Time: \l, b,lﬁ WoS

Depth to Water - Initial (DTWi) (ft) l (2 . [3 Purge End Date/Time: Illkhj l\3$

Depth to Well Bottom (ft) ﬂS. (98 Discharge Tube Length: _&A_’_ PID Reading: _iﬂ__
Screen Interval (ft): Discharge Tube Diameter: ’l‘/” Immersible Layer: Y /@

W Foss 04/10/2020  33.75 - 43.75

Approximate depth of pump inlet*(ft): 3\ .00 Pump Start Time: l\DS

Ferrous Iron (Required Y or@ mg/L

ZND \_qun.} To whAtep - /6B



)\1 Sample Collection Log zot 2
APTIM
Location ID: 04AWW08  Sample No: 04WW08-19110 6
g:;zi‘;; ;L’ggi‘r"; Furge ;3:;'6 DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (f) |(mSicm)| (°C) (NTU) (mV) |[(mg/L)
Purge Drawdow +0.1 +10%
Stabi!iza_ti nlimit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L
w4 {1 [ teo | s [1b.20|2.b1 [ 2338 ]2.92|77.3 | =125 |[.04
\s \00 Lo [1b2(,/2.53 [23.57|%L9|6l.5 | -1Y5 [0.22
Wo | wo | .85 [1e30|AS( |23.8)18.67(47.9 [-1Y¥ |n.of
WS | 1o | 2.0 [)5.322.S7 (23,89 [RLb|Y7 2 |~1%4 |b.o¥
Bo | oo | 28 j,.34]2.87 [23.45|8.bS 4.5 |-/ C0 |b 03
N/ U3 | 100 | 3w [1635(2.57 [2Y.04 |8.bS [Yho | -15] |6.03
Logged by: Date:
QC'd by: Date:




)xh Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP Location ID: 04WW04
f
Project No: 501032 Sampler(s): Sgg-tt &gggmﬁ‘ (14
FIELD CONDITIONS Cletn/ Suﬂ,.,e,

SAMPLING INFORMATION

Sample No: 04WW04-1911° b DATE/TIME: u“ghj s Pump Iniet Depth: [ OO

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x125 mL HDPE Cool 4C
6850

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: @_ﬁo&zslﬁbbtﬂ_ RQP

Casing ID (in.): Q 2\ Purge Start Date/Time: _L{ ' Llfﬁ “5\0

Depth to Water - Initial (DTWi) (ft) S, 2 Purge End Date/Time: ll! b’l{ L6

Depth to Well Bottom (ft) 21 'S.S— Discharge Tube Length: Nﬁ" PID Reading: ﬂ A
Screen Interval (ft): ﬁ%— Discharge Tube Diameter: v Immersible Layer: Y

W Foss 04/10/20 80 2030 9 7.1 ver: Y ()
Approximate depth of pump inlet*(ft): b .00 Pump Start Time: \ lSD
Ferrous Iron (Required Y or ) mg/L

AN ‘D«fht T whul - S,20



A. Sample Collection Log 2of 2
APTIM
Location ID: 04WW04 Sample No: 04WW04-1911 0 b
Ig:;fﬁ‘r’,; Eggizg Furge gztg'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purg_e . D(avydow +0.1 o +10%
Stabilizati n limit 0.3 +10% - No criteria or0.2
on Criteria ft units mg/L
wleliq |USS | 100 S 1528 [P-¥47(2509|L.98[15G | -b3 o8y
1200 | 10O L0 |[S33.6bl 2513 |b- Y5130 | -¥7 |o.20
05 | 60 LS |S3719.790(25. (8 |6.32(122 | ~Y{, [0.07
210 | 0o 2.0 |5 ¥° [0.740 2820 (L. 3) [ |2 ] | —¥s [0.06
s | w0 | 25 [HY¥2[009]2523|6.30]12) [-V¥ |o.0b
h (A | 0 | 3.0 [S\Y3 (0941 (2525 [b.30| (20 |-Y3 6.0k
Logged by: Date:
QC'd by: Date:




A

APTIM

Sample Collection Log

Project Name: Longhorn AAP

Project No: 501032

Location ID: LHSMWO01

Sampler(s):

1of 2

baql

FIELD CONDITIONS

Ql‘bﬂvﬂ«! Sgnm;f

SAMPLING INFORMATION

Sample No: LHSMW01-1911 ©b

Sampling Method:

Appearance of Sample

DATE/TIME: u' h}[j 1236

Sample Purpose: REG

Assoc. QC Samples

Pump Inlet Depth:

(2.50

Sample Matrix: GW

Decontamination Procedures

Chain of Custody CcOC Lab Analyses Container Preserv
Notes
ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

casingiD(in): ¥

Depth to Water - Initial (DTWi) (ft) 1 . ;S-

Depth to Well Bottom (ft) (1. ‘U_

Screen Interval (ft): —

W Foss 04/10/2020 ] 7.74-17.74
Approximate depth of pump inlet*(ft):

Ferrous Iron (Required Y or@

Purging Method/Equipment: {bw /ON/B[ﬁb)i/l PU hff

Purge Start Date/Time: [\ 1[, Z(f l 2—-“’.5

Discharge Tube Length: M ﬁ

Purge End Date/Time: H}b}lﬁ (23S

PID Reading: _ﬁL

2AD Dupth TO WATLL- 7.35

Discharge Tube Diameter: { i Immersible Layer: Y /@
I 2.\ S\O Pump Start Time: l-z-\l S
mg/L




) Sample Collection Log 2ot 2
APTIM
Location ID: LHSMWO01 Sample No: LHSMW01-1911 0
RD:;Zi?\; ;ie";gi""; Furge gﬁ:g'e DTW | Cond. | Temp. | pH [Turbidity| OrRP | DO
(mi/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pur'g.e ' Dr_avydow +0.1 _ +10%
Stabl!lzay n limit 0.3 +10% Enits No criteria or0.2
on Erlterla ft mg/L
1t b}ﬂl @2 | (00 | .S |7.43]p.27( [2bwo [6.72.{20.3 | ¢2 [1.2
125S| po | 1.0 |7.49]0.249|25w00[C38 [24.7 | lil |0.5¢
Boo | (po | IS [7.83]0297 | M. 47(635123.1 | 12 0.5
1365 | (00 | 2.0 |7.SS[oay7 24641634 [22.7 | 2L |o. ¥y
210 | (60 | 2.8 [7.57]0247[244) |L.3¢ |22.2 | 127 |o.¥§
N 3| oo | 3.0 |7.58 02472488 [L.2% [21.8 | 127 |08
Logged by: Date:
QC'd by: Date:




)\ Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 04WW02
Project No: 501032 Sampler(s): Scojg R 25: nG il
Fl DITIONS Coo [ ] cl 0uby
SAMPLING | N
Sample No: 04WW02-1911 05 DATETIME: (/574 07Y Pump Inlet Depth: .—2, 09
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody cocC Lab Analyses Container Preserv
Notes
ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: uﬂﬂQ&ZBlﬁbeﬂ,Puup
Casing ID (in.): Y Purge Start Date/Time: uls“llﬁ o8 oo
Depth to Water - Initial (DTWi) () 1+ 2.5~ Purge End Date/Time: __{[ ¥30
Depth to Well Bottom (ft) L& ' (g 8 Discharge Tube Length: &ﬂ: PID Reading: AW-

Screen Interval (ft):‘HPTW"‘%—OO— Discharge Tube Diameter: _{ H - Immersible Layer: Y !@

W Foss 04/10/2020  16.9-26.9
Approximate depth of pump inlet*(it): 2.1 -00 Pump Start Time: 0804

Ferrous Iron (Required Y or{{l) mg/L

ZND Dgeth YO w M- .28



)_,‘ Sample Collection Log 2or 2
APTIM
Location ID: 04WW02  Sample No: 04WW02-191105
Date of |Timeof | P Total o
R:a?ﬁ?.g R:‘;ji: g ;;‘-;’: Pgr; e | DTW [ Cond. | Temp. | pH |Turbidity| ORP DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) {(mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabi!iza_ti n limit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L
wsha [e¥es | lpo S 133 |0.36Y (2274 |, 05| 2C.5 | 208 |).5
ofo | oo lbo |7.38 |9.24b |23.94 |G.X [13,] [20> |I.S0
o215 | wo | . [79)]e.293|23.00]b-10[|%. 9 | 219 [L.48
oW | w00 | 2.0 |73 ]0.2943[23.68 6011 9-7 | 220 | L.yt
o35 | o | 2.5 | 795(0-242|23. 25| 0B | G- ¢ | 22 [t ¥5
N/ | e8% | 100 | 3.0 |[7Yblo292(23.80 |6.08 | 9.0 |22 [l.4¥
Logged by: Date:

QC'd by:




1of 2

}\ Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 04WW02

1 ’
Project No: 501032 Sampler(s): Ste H Beesean et

FIEL NDITION

PLING INFORMATION
Sample No: - ©S DATE/TIME: I|k' {rﬁ 07 ¢5' Pump Inlet Depth: _21. & ©
Sampling Method: Sample Purpose: FD Sample Matrix: GW

Appearance of Sample Assoc. QC Samples Decontamination Procedures

Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: f Sl {!g w ,Rlﬁbb 114 Q’ "'P

Purge Start Date/Time: {\ ’_S'_/I4 ©800

Casing ID (in.): yh

Depth to Water - Initial (DTWi) (ft) _ .25~ Purge End Date/Time: HJS/M pd30

Depth to Well Bottom (ft) 2(o . e ¥ Discharge Tube Length: /N PID Reading: _a/#

Screen Interval (ft): :ﬁﬂ}%&?—_‘]— Discharge Tube Diameter: Q'! " Immersible Layer: Y 160
W Foss 04/10/2020 .9-26.9

Approximate depth of pump inlet*(ft): 2).0® Pump Start Time: oﬁ 00

Ferrous lron (Required Y or0) mg/L.



}& Sample Collection Log 2ot 2
APTIM
Location ID: 04WW02  Sample No: 04WW02-1911_g§ -FD
g:;zi‘:‘; ;L’:giz; Furge ;::Z'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pur_ge | D(awdow +0.1 o +10%
Stab|!|za}| nlimit0.3 | +10% = :ts No criteria or0.2
on Criteria ft uni mg/L
ulshe | 6805 | |oo .S 1733 [p.30% | 22.7% | bos | 26.5 | 208 |1.5b
o810 o © .o | 03X 16.2606]23-94 | oy | 13.] 221 | \'s0
0318 | 100 | (.S | 7Y |0.243 | 23bo [f.lo | €9 | 2(9 [].42
o820 | joo | 2.0 |43 0243 |23.13 [bof | 9.7 220 | [-Yb
8825 | loo | 2.5 | 795|024 | 2395 |eo¥ | T4 | 24) |IYs
V| o830 180 | 3.0 |7.9b 0242 ] 23.%0 | o8 | G0 | 20U [(-¢4
Logged by: Date:
QC'd by: Date:




10f 2

)ﬁ Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 04WW11
!
Project No: 501032 Sampler(s): ”Ztn H B&,ﬁ s ARl
FIELD CONDITIONS Clanl
SAMP | N
Sample No: 04WW11-1911.0 (, DATE/TIME: _\ | l lz!t 9 0914 Pump Intet Depth: {3,580
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Assoc. QC Samples Decontamination Procedures

Appearance of Sample

Chain of Custody COC Lab Anidlyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: LQNQQQ JBLH’DB{& R) “‘d

Purge Start Date/Time: ll] bllﬁ 04 2%

Casing ID (in.): yi
Depth to Water - Initial (DTWi) (f) J. 7.& Purge End Date/Time: “’b 'I 4§ OGSS

Depth to Well Bottom (ft) [8 .Sﬂ Discharge Tube Length: N ﬂ: PID Reading: _Mﬂ_
Screen Interval (ft): 5t Discharge Tube Diameter: f&" Immersible Layer: Y /@

W Foss 04/10/2020 8.2-18.2 —
Approximate depth of pump inlet*(ft): I i -So Pump Start Time: a ‘i Z'b

Ferrous Iron (Required Y or@ mg/L

Z.ND ‘D«‘o% TO wATRL « 7. 72



}.\‘ Sample Collection Log 2ot 2
APTIM
Location ID: 04WW11 Sample No: 04WW11-1911p (>
g:;f"‘r’]; ;Z'a‘gi‘r’]; Furge ;3:3'8 DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 o +10%
Stabl!lza_tl n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
hlelia loq3o | 100 S 730 [d.430 [20.Y7|7./12|88.3 | 134 13.39
[ los3s | wo | v.0 [2.8L10.boq [20.50 [ 7.U | 6.1 | 152 [34S
0qVo | 100 s [7.900.L07 120.53[7.12168.0 | IS [3.27
04Y5 | oo | 2.0 | 7.43%3|0.607] [20.5l |12 |0]. 6| 157 |3.25
04so | 100 25 | 7.5 |00 [20.59 242 [6T.0 | (Y [3.23
NV lo4ss | o0 | 30 | 2.6(]0.b07 |20.03 [7.13 |(H L | (S8 [3.2)
Logged by: Date:
QC'd by: Date:




2.
APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

1of 2

Location ID: 04WW11
Sampler(s): Stott Beg s,nG el

FIELD CONDITIONS

Cleql

SAMPLING INFORMATION
Sample No: 04WW11-19110L -MS

Sampling Method:

Appearance of Sample

DATE/TIME: “lhllf 0&/5

Sample Purpose: MS

Pump Inlet Depth: (3.5v
Sample Matrix: GW

Assoc. QC Samples Decontamination Procedures

Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Purging Method/Equipment: ng ’F’ﬂwlk[ﬁbpet PU»P

t
Casing ID (in.): (I! ! Purge Start Date/Time: h h@llf Dfl ZS'_
Depth to Water - Initial (DTWi) (ft) 1. 72 Purge End Date/Time: “/ll/H oG8
Depth to Well Bottom (ft) SO Discharge Tube Length: ﬂﬂ' PID Reading: I\[ﬁ‘

i

Screen Interval (ft): . Discharge Tube Diameter: I'Z ! : Immersible Layer: Y /@)
W Foss 04/10/2020 8.2 - 18.2
Approximate depth of pump inlet*(ft): (3,80 Pump Start Time: Ders
Ferrous Iron (Required Y or {@§ mg/L




),%. Sample Collection Log zof 2
APTIM
Location ID: 04WW11  Sample No: 04WW11-1911 2 b -MS
g:;zi‘:]; EZ';Zi?,L Furge gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (f) |[(mSiem)| (°C) (NTU) (mv) | (mg/L)
Purge Drawdow +0.1 +10%
Stabi!iza.ti - n limit 0.3 +10% Enits No criteria or0.2
) on Criteria ft mg/L
«lefif |p430 | foo | .S | 180 [6.b30 | 20.47| T.12 | $8-3 | 134 [3.85%
-~ lo43s | yeo Lo | 280 |o.bed | 2050 | s | 2.1 | 152 |3.95
69492 | (oo (S 17.90 | g.loo? | 2083 | 72| 680 | ;50 [3.27
o445 | (00 | 2.0 | 743 [p.b07 |05 | 13| 676 | 157 [3.25
0450 | (o0 25 [ .45 [ obo [ 039 | 713 | 62D | ISY [2.23
N 7455 | (p0 3.0 | 7.40 | obo) | 20,63 | 713 | bb.b | 158 |3.2
Logged by: Date:
QC'd by: Date:




}s,, Sample Collection Log 1of 2
APTIM

Project Name: Longhorn AAP Location ID: 04WW11
Project No: 501032 Sampler(s): Sta tt Bﬁii N Cent
FIELD CONDITIONS C Je L

SAMPLING INFORMATION

Sample No: 04WW11-1911 8, -MSD  DATE/TIME: ulb[lj 1414 Pump Inlet Depth: _/3.5°0

Sampling Method: Sample Purpose: MSD Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures

Chain of Custody cOC Lab Analyses Container Preserv

Notes
ALSHT Perchlorate in Water by 1x125 mL HDPE Cool 4C
6850
WELL AND PURGING INFORMATION
Measuring Point : Top_of Casing Purging Method/Equipment: | pu !\C e /Bll’bbf? P\Jh\a
\

Casing ID (in.): Y ! Purge Start Date/Time: ({ )L!l 4 ©41¥¢

Depth to Water - Initial (DTWi) (ft) 1.1r Purge End Date/Time: “/5 ,/4 0488~

Depth to Well Bottom (ft) l&.S’_D_ Discharge Tube Length: Mﬂ PID Reading: ﬂ”
Screen Interval (ft): %“‘HD‘ Discharge Tube Diameter: fzrﬂ y Immersible Layer: Y /)
W Foss 04/10/2020 8.2-18.2

Approximate depth of pump inlet*(ft): _{3.$D Pump Start Time: 0 415—

Ferrous Iron (Required Y or {§) mg/L




).1 Sample Collection Log 2ot 2
APTIM
Location ID: 04WW11  Sample No: 04WW11-1911 & b -MSD
RD:;Z;:]; ;L':giz; Furge ;3:3Ie DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (f) | (mSliem)| (°C) (NTU) (mV) | (mg/L)
Purge Drawdow +0.1 o +10%
Stabilizati - n limit 0.3 +10% - No criteria or0.2
on Criteria ft units mg/L
wlehs |pg30 | 1oo | .5 |2:80 0. k302047 | T12| 583 | (34 [3.%%
oh3s | 160 | 1.0 | 786 | 0.Co4 |20 50 0L [ . | | 32 |35
ghMo | leo (£ 1140 0.L07 | 20.52| /2| 680 | 1Sb |3.27
0GYs | (oo | 2.6 | 743 | 0.407 [ 20:8h | 113 | 67. L | 157 |3.25]
045 | (00 | .S | 245 [0bo7 |20.5G | NI13 |20 | IS |3.23
YV |oass| o | 30 | 79 [0, ko7 2063 | 243 | G66.b | 15x |32
Logged by: Date:
QC'd by: Date:




A, APTiM
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Page 1 of
cocIp: LHAAPO4 Baseline Nov 2019 TURNAROUND TIME: Sisndarc RUSH: o
Faciliry Name|Longhom AAP Lab Name|ALS Laboratories Email Invoice To|Fedlnvokes@aptim.com L
Project Number| 501032 B - Lab Contoct|RJ Modashia Tt
LHAAP-50 - Ernail |R).Modashia@alsglobal.com Email Repont To[Susan.Huang@aptim.com |
Address|1203-B East Grand Avenue B | Address (10450 Stanciiff Rd., Suite 210 Mail Reports To|Susan Huang N
PMB 202 == I Address|[4005 Port Chicago Highway, Suite 200
City|Marshall State  |TX City|Houston State > City|Concord Statc  |CA
Postal Code| 75670 Country |USA Postal Code|77099 Country  |USA Postal Code|94520 Country |USA
Phone Number|713.243.7264 Phone Number|281.575.2279 or 281.530.5656
Project Manager|Praveen Srivastav Shipping Company
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Stat | End | Depth | Field Time £ | 555 = g
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APTIM FEDERAL SERVICES, LLC

REMEDIAL ACTION COMPLETION REPORT, LHAAP-04 FORMER PILOT WASTEWATER TREATMENT PLANT

Appendix C
Site Photographs

TZ0Z IHdY + 0 AY « [eUld « 0STO4LTAG8ZTEM "ON J9pIO YSeL ‘2T00-A-ET-482T6M "ON 10euod

Longhorn Army Ammunition Plant, Karnack, Texas



Remedial Action Completion Report, LHAAP-04
Appendix C, Site Photographs

SITE PHOTOGRAPHS

Aptim Federal Services, LLC

Photo No. Date Task and Description

Injection Trailer and Mobile 4,000-gallon Tank at

1 10/28/19 LHAAP-04
Injection Hoses Connected to 04DPTO01 and
2 10/28/19 04DPTO5
3 10/28/19 DPT Rig Settmg_Up to Push 04DPT17 North of
Ditch and Culvert

4 10/29/19 Grouting Completed DPT Locations

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas

C-1

Project No. 501032



Remedial Action Completion Report, LHAAP-04 Aptim Federal Services, LLC
Appendix C, Site Photographs

PHOTO 1: Injection Trailer and Mobile 4,000-gallon Tank at LHAAP-04
DATE: October 28, 2019

PHOTO 2: Injection Hoses Connected to 04DPT01 and 04DPT05
DATE: October 28, 2019

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 C 2 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas -



Remedial Action Completion Report, LHAAP-04 Aptim Federal Services, LLC
Appendix C, Site Photographs

PHOTO 3:  DPT Rig Setting Up to Push 04DPT17 North of Ditch and Culvert
DATE: October 28, 2019

PHOTO 4:  Grouting Completed DPT Locations
DATE: October 29, 2019

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 C 3 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas -



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final « Rev 0 « April 2021

______________________________¢& | APTIM FEDERAL SERVICES, LLC

Appendix D
Laboratory Analytical Reports

(Provided electronically on CD and Portal)

Longhorn Army Ammunition Plant, Karnack, Texas
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10450 Stancliff Rd. Suite 210
Houston, TX 77099
T: +1 281 530 5656
F: +1 281 530 5887
www.alsglobal.com

WorkOrder: HS19011046

LHAAP-04

Aptim Environmental & Infrastucture, Inc.

Susan Huang
2500 City West Blvd., Suite 1700
Houston TX 77042

29-Jan-2019

Page 1 of 125




10450 Stancliff Rd. Suite 210
Houston, TX 77099
T: +1 281 530 5656
F: +1 281 530 5887

January 29, 2019

Susan Huang
Aptim Environmental & Infrastucture, Inc.
2500 City West Blvd., Suite 1700
Houston, TX 77042
Work Order: HS19011046

Laboratory Results for; LHAAP-04

Dear Susan,

ALS Environmental received 7 sample(s) on Jan 23, 2019 for the analysis presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental
and for only the analyses requested. Results are expressed as "as received" unless
otherwise noted.

QC sample results for this data met EPA or laboratory specifications except as noted in the
Case Narrative or as noted with qualifiers in the QC batch information. Should this
laboratory report need to be reproduced, it should be reproduced in full unless written
approval has been obtained by ALS Environmental. Samples will be disposed in 30 days
unless storage arrangements are made.

If you have any questions regarding this report, please feel free to call me.

Sincerely,

Generated By: JUMOKE.LAWAL
RJ Modashia
Project Manager

Right Solutions - Right Partner www.alsglobal.com
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ALS Houston, US

Date: 29-Jan-19

Client: Aptim Environmental & Infrastucture, Inc.

Project: LHAAP-04 SAMPLE SUMMARY
Work Order: HS19011046

Lab Samp ID Client Sample ID Matrix TagNo Collection Date Date Received Hold
HS19011046-01 04WW11_190122 Groundwater 22-Jan-2019 08:20 23-Jan-2019 08:00 [:]
HS19011046-02 04WW09_190122 Groundwater 22-Jan-2019 09:05 23-Jan-2019 08:00 D
HS19011046-03 04WW09_190122-FD Groundwater 22-Jan-2019 09:05 23-Jan-2019 08:00 D
HS19011046-04 04WW10_190122 Groundwater 22-Jan-2019 09:55 23-Jan-2019 08:00 [:]
HS19011046-05 LHSMWO01_190122 Groundwater 22-Jan-2019 10:50 23-Jan-2019 08:00 D
HS19011046-06 04WW07_190122 Groundwater 22-Jan-2019 11:40 23-Jan-2019 08:00 D
HS19011046-07 04WW01_190122 Groundwater 22-Jan-2019 12:30 23-Jan-2019 08:00 [:]

Page 3 of 125



ALS Houston, US Date: 29-Jan-19

Client: Aptim Environmental & Infrastucture, Inc. CASE NARRATIVE
Project: LHAAP-04
Work Order:

Work Order Comments

* The analysis for Perchlorate was subcontracted to ALS Salt Lake City, UT. Final report attached.
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ALS Houston, US

Date: 29-Jan-19

Client:

Project:

Sample ID:
Collection Date:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04

04WW11_190122

22-Jan-2019 08:20

ANALYTICAL REPORT

WorkOrder:HS19011046

Lab ID:HS19011046-01
Matrix:Groundwater

DILUTION DATE
ANALYSES RESULT QUAL DL LOD LOQ UNITS FACTOR ANALYZED
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 29-Jan-2019 15:59

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Houston, US

Date: 29-Jan-19

Client:

Project:

Sample ID:
Collection Date:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04

04WW09_190122

22-Jan-2019 09:05

ANALYTICAL REPORT

WorkOrder:HS19011046

Lab ID:HS19011046-02
Matrix:Groundwater

DILUTION DATE
ANALYSES RESULT QUAL DL LOD LOQ UNITS FACTOR ANALYZED
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 29-Jan-2019 15:59

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Houston, US

Date: 29-Jan-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT

Project: LHAAP-04 WorkOrder:HS19011046

Sample ID: 04WW09_190122-FD Lab ID:HS19011046-03

Collection Date: 22-Jan-2019 09:05 Matrix:Groundwater
DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB

PERCHLORATE (EPA 6850)

Subcontract Analysis See Attached 0 0 NA 1 29-Jan-2019 15:59

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Houston, US

Date: 29-Jan-19

Client:

Project:

Sample ID:
Collection Date:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04

04WW10_190122

22-Jan-2019 09:55

ANALYTICAL REPORT

WorkOrder:HS19011046

Lab ID:HS19011046-04
Matrix:Groundwater

DILUTION DATE
ANALYSES RESULT QUAL DL LOD LOQ UNITS FACTOR ANALYZED
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 29-Jan-2019 15:59

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Houston, US

Date: 29-Jan-19

Client:

Project:

Sample ID:
Collection Date:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04

LHSMWO01_190122

22-Jan-2019 10:50

ANALYTICAL REPORT

WorkOrder:HS19011046

Lab ID:HS19011046-05
Matrix:Groundwater

DILUTION DATE
ANALYSES RESULT QUAL DL LOD LOQ UNITS FACTOR ANALYZED
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 29-Jan-2019 15:59

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Houston, US

Date: 29-Jan-19

Client:

Project:

Sample ID:
Collection Date:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04

04WWO07_190122

22-Jan-2019 11:40

ANALYTICAL REPORT

WorkOrder:HS19011046

Lab ID:HS19011046-06
Matrix:Groundwater

DILUTION DATE
ANALYSES RESULT QUAL DL LOD LOQ UNITS FACTOR ANALYZED
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 29-Jan-2019 15:59

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Houston, US

Date: 29-Jan-19

Client:

Project:

Sample ID:
Collection Date:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04

04WW01_190122

22-Jan-2019 12:30

ANALYTICAL REPORT

WorkOrder:HS19011046

Lab ID:HS19011046-07
Matrix:Groundwater

DILUTION DATE
ANALYSES RESULT QUAL DL LOD LOQ UNITS FACTOR ANALYZED
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 29-Jan-2019 15:59

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Houston, US Date: 29-Jan-19

Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-04
WorkOrder: HS19011046

DATES REPORT

Sample ID Client Samp ID Collection Date TCLP Date Prep Date Analysis Date DF

Batch ID R331887 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Groundwater

HS19011046-01  04WW11_190122 22 Jan 2019 08:20 29 Jan 2019 15:59
HS19011046-02  04WWO09_190122 22 Jan 2019 09:05 29 Jan 2019 15:59
HS19011046-03  04WWQ9_190122-FD 22 Jan 2019 09:05 29 Jan 2019 15:59
HS19011046-04  04WW10_190122 22 Jan 2019 09:55 29 Jan 2019 15:59

HS19011046-05
HS19011046-06
HS19011046-07

LHSMWO01_190122
04WWO07_190122
04WW01_190122

22 Jan 2019 10:50
22 Jan 2019 11:40
22 Jan 2019 12:30

29 Jan 2019 15:59
29 Jan 2019 15:59
29 Jan 2019 15:59

UL G U U i
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ALS Houston, US Date: 29-Jan-19

Client: Aptim Environmental & Infrastucture, Inc. QUALIFIERS,

Project: LHAAP-04 ACRONYMS, UNITS
WorkOrder: HS19011046

Qualifier Description

*

Value exceeds Regulatory Limit

a Not accredited

B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range

H Analyzed outside of Holding Time

J Analyte detected below quantitation limit

M Manually integrated, see raw data for justification
n Not offered for accreditation

ND Not Detected at the Reporting Limit

O Sample amount is > 4 times amount spiked

P Dual Column results percent difference > 40%
R RPD above laboratory control limit

S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL/SDL
Acronym Description

DCS Detectability Check Study

DUP Method Duplicate

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

PDS Post Digestion Spike

PQL Practical Quantitaion Limit

SD Serial Dilution

SDL Sample Detection Limit

TRRP Texas Risk Reduction Program
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ALS Houston, US

Date: 29-Jan-19

CERTIFICATIONS,ACCREDITATIONS & LICENSES

Agency Number Expire Date
Arkansas 88-0356 27-Mar-2019
Texas T10470231-18-21 30-Apr-2019
North Dakota R193 2018-2019 30-Apr-2019
lllinois 004438 29-Jun-2019
Louisiana 03087 30-Jun-2019
Dept of Defense ANAB L2231 20-Dec-2021
Kentucky 123043 - 2018 30-Apr-2019
Kansas E-10352 2018-2019 31-Jul-2019
Oklahoma 2018-156 31-Aug-2019
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ALS Houston, US Date: 29-Jan-19
Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-04 SAMPLE TRACKING
Work Order: HS19011046
Lab Samp ID Client Sample ID Action Date Person New Location
HS19011046-01 04WW11_190122 Login 1/22/2019 8:24:25 PM JRM Sub
HS19011046-02 04WW09_190122 Login 1/22/2019 8:24:25 PM JRM Sub
HS19011046-03 04WWO09_190122-FD Login 1/22/2019 8:24:25 PM JRM Sub
HS19011046-04 04WW10_190122 Login 1/22/2019 8:24:25 PM JRM Sub
HS19011046-05 LHSMWO01_190122 Login 1/22/2019 8:24:25 PM JRM Sub
HS19011046-06 04WWO07_190122 Login 1/22/2019 8:24:25 PM JRM Sub
HS19011046-07 04WWO01_190122 Login 1/22/2019 8:24:25 PM JRM Sub
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Case Narrative

Method: 6850 Client: ALS Laboratories (Houston, TX)
Analysis: Perchlorate Matrix: Water
Analysis SOP: LC-MS-CLO4 ELMSBatch (HBN): 2212 (231797)

ALSWO ID(s): 1902253; 1902392

General Set Information: There were fourteen field samples in this Work Order. The samples were analyzed for
perchlorate.

Method Summary: Each sample was prepared as noted below and analyzed using an Agilent 1100 LC/MSD
system in select ion monitoring (SIM) mode at m/z 83 and 85, which corresponds to the loss of one oxygen atom
from the perchlorate molecule. ChemStation software was used for instrument control and data analysis. The ion
ratio of m/z 83 to 85 was used to positively identify the response peak as perchlorate. Quantitation was performed
using the m/z 83 peak area. An internal standard (ISTERDdfbeled perchlorate was added to each sample to
establish the perchlorate peak retention time and used in quantitation.

Sample Preparation: A 10.0mL aliquot of each sample was transferred into a 15-mL centrifuge tulle of5én
180 labeled perchlorate solution was added to each sample as an internal standard. The samples were then cappe
vortexed, and filtered into autosampler vial using Phenex PES membransn(®4fipge filters.

Holding Times: Holding times were met for all analyses.

Dilutions. Field samples 1902253007 and 1902392008 were analyzed and reported from 1:10 dilutions. Field
samples 1902392002/03 were analyzed and reported from 1:100 dilutions. Field sample 1902392004 was analyze
and reported from a 1:1,000 dilution. The reporting limits have been adjusted accordingly.

Method QC data: The method blank (LMB 637599) was less than 1/2 the CRDL. The recovery for the LCS
(637600) was within acceptable parameters.
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MS/MSD Analysis. MS/MSD was performed on samples 1902392006/07 (Client ID’s: LHSMWO01-190122).
5.0ul of Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample preparation. The spike
target was 5¢/L. The MS/MSD percent recoveries and relative percent difference (RPD) were within the
performance limits.

Instrument QC: Instrument initial and continuing calibrations were performed in accordance with published
procedures.

NC/CAR(s): NA

Sample Calculation: Samples were reported in pg/L. Results were calculated in pg/L by the equation (A)x(B),

where: A = Analyte concentration from the standard curve (ug/L)
B = Dilution performed at time of analysis

Miscellaneous Comments. These samples were analyzed in accordance with the requirements found in the DOD
QSM Version 5.1.1. The Reporting Limit Verification Standard (RLVS — 637597) is reported from the analysis of
the Laboratory Control Sample (LCS — 637600) at a levelgdflO . Samples 1902253007 and 1902392002 failed

the 50-150% method requirement for ISTD recovery. These samples were re-prepped, re-analyzed and reported.

Thomas Bosch January 29, 2019
Analyst Date
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ANALYTICAL REPORT

Report Date: January 29, 2019

RJ Modashia Phone: 281 530-5656
ALS Environmental (Houston)
10450 Stancliff Road

Suite 210

Houston, TX 77099

E-mail: RJ.Modashia@ALSGlobal.com

Workorder: | 34-1902392

Project ID: HS19011046
Purchase Order: HS19011046

Project Manager Kevin W. Griffiths

Client Sample ID Lab ID Collect Date Receive Date Sampling Site
04WW11-190122 1902392001 01/22/19 01/23/19 LHAAP-04
04WW09-190122 1902392002 01/22/19 01/23/19 LHAAP-04
04WW09-190122-FD 1902392003 01/22/19 01/23/19 LHAAP-04
04WW10-190122 1902392004 01/22/19 01/23/19 LHAAP-04
LHSMWO01-190122 1902392005 01/22/19 01/23/19 LHAAP-04
04WW07-190122 1902392008 01/22/19 01/23/19 LHAAP-04
04WW01-190122 1902392009 01/22/19 01/23/19 LHAAP-04
Client QC ID * Lab ID Collect Date Receive Date Sampling Site
LHSMWO01-190122-MS 1902392006 01/22/19 01/23/19 LHAAP-04
LHSMWO01-190122-MSD 1902392007 01/22/19 01/23/19 LHAAP-04

*Client QC is reported as part of the Quality Control results report, if requested.

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA | PHONE +1 801 266 7700 | FAX +1 801 268 9992
ALS GROUP USA, CORP. An ALS Limited Company
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ANALYTICAL REPORT

Analytical Results

Workorder: | 34-1902392

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

Sample ID: 04WW11-190122
Lab ID: 1902392001
Matrix: Water

Sampling Site: LHAAP-04
Media: 125 mL Nalgene
Sampling Parameter: NA

Collected: 01/22/2019
Received: 01/23/2019

Sample ID: 04WW09-190122
Lab ID: 1902392002
Matrix: Water

Media: 125 mL Nalgene
Sampling Parameter: NA

Analysis Method - EPA 6850, DoD QSM
Preparation: Not Applicable Analysis: EPA 6850, DoD QSM Water Instrument ID: LCMS04
Batch: ELMS/2212 (HBN: 231797) Percent Solid: NA
Analyzed: 01/28/2019 11:39 Report Basis: Wet
Analyte Result (ug/L) DL (ug/L) LOD (ug/L) LOQ (ug/L) Dilution Qual
Perchlorate ND 1.0 2.0 4.0 1 U
Sampling Site: LHAAP-04 Collected: 01/22/2019

Received: 01/23/2019

Sample ID: 04WW09-190122-FD
Lab ID: 1902392003
Matrix: Water

Media: 125 mL Nalgene
Sampling Parameter: NA

Analysis Method - EPA 6850, DoD QSM
Preparation: Not Applicable Analysis: EPA 6850, DoD QSM Water Instrument ID: LCMS04
Batch: ELMS/2212 (HBN: 231797) Percent Solid: NA
Analyzed: 01/28/2019 14:11 Report Basis: Wet
Analyte Result (ug/L) DL (ug/L) LOD (ug/L) LOQ (ug/L) Dilution Qual
Perchlorate 2100 100 200 400 100
Sampling Site: LHAAP-04 Collected: 01/22/2019

Received: 01/23/2019

Analysis Method - EPA 6850, DoD QSM

Preparation: Not Applicable

EPA 6850, DoD QSM Water
ELMS/2212 (HBN: 231797)

Analysis:
Batch:

Instrument ID: LCMS04
Percent Solid: NA
Report Basis: Wet

Sample ID: 04WW10-190122
Lab ID: 1902392004
Matrix: Water

Media: 125 mL Nalgene
Sampling Parameter: NA

Analyzed: 01/28/2019 12:07
Analyte Result (ug/L) DL (ug/L) LOD (ug/L) LOQ (ug/L) Dilution Qual
Perchlorate 2300 100 200 400 100
Sampling Site: LHAAP-04 Collected: 01/22/2019

Received: 01/23/2019

Analysis Method - EPA 6850, DoD QSM
Preparation: Not Applicable Analysis: EPA 6850, DoD QSM Water Instrument ID: LCMS04
Batch: ELMS/2212 (HBN: 231797) Percent Solid: NA
Analyzed: 01/28/2019 14:25 Report Basis: Wet
Analyte Result (ug/L) DL (ug/L) LOD (ug/L) LOQ (ug/L) Dilution Qual
Perchlorate 10000 1000 2000 4000 1000
Page 20 of 125
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ANALYTICAL REPORT

Workorder: | 34-1902392

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

Analytical Results

Sample ID: LHSMWO01-190122
Lab ID: 1902392005
Matrix: Water

Sampling Site: LHAAP-04
Media: 125 mL Nalgene
Sampling Parameter: NA

Collected: 01/22/2019
Received: 01/23/2019

Analysis Method - EPA 6850, DoD QSM

Preparation: Not Applicable

Analysis: EPA 6850, DoD QSM Water
Batch: ELMS/2212 (HBN: 231797)
Analyzed: 01/28/2019 12:49

Instrument ID: LCMS04
Percent Solid: NA
Report Basis: Wet

Analyte Result (ug/L)

DL (ug/L) LOD (ug/L) LOQ (ug/L)

Dilution Qual

Perchlorate ND

1.0 2.0 4.0

1 U

Sample ID: 04WWO07-190122
Lab ID: 1902392008
Matrix: Water

Sampling Site: LHAAP-04
Media: 125 mL Nalgene
Sampling Parameter: NA

Collected: 01/22/2019
Received: 01/23/2019

Analysis Method - EPA 6850, DoD QSM

Preparation: Not Applicable

Analysis: EPA 6850, DoD QSM Water
Batch: ELMS/2212 (HBN: 231797)
Analyzed: 01/28/2019 13:30

Instrument ID: LCMS04
Percent Solid: NA
Report Basis: Wet

Analyte Result (ug/L)

DL (ug/L) LOD (ug/L) LOQ (ug/L)

Dilution Qual

Perchlorate 110

10 20 40

10

Sample ID: 04WW01-190122
Lab ID: 1902392009
Matrix: Water

Sampling Site: LHAAP-04
Media: 125 mL Nalgene
Sampling Parameter: NA

Collected: 01/22/2019
Received: 01/23/2019

Analysis Method - EPA 6850, DoD QSM

Preparation: Not Applicable

Analysis: EPA 6850, DoD QSM Water
Batch: ELMS/2212 (HBN: 231797)
Analyzed: 01/28/2019 13:44

Instrument ID: LCMS04
Percent Solid: NA
Report Basis: Wet

Analyte Result (ug/L) DL (ug/L) LOD (ug/L) LOQ (ug/L) Dilution Qual
Perchlorate ND 1.0 2.0 4.0 1 U
Comments

| Quality Control: EPA 6850, DoD QSM - (HBN: 231797)

Field samples 1902253007 and 1902392008 were analyzed and reported from 1:10 dilutions. Field samples 1902392002/03
were analyzed and reported from 1:100 dilutions. Field sample 1902392004 was analyzed and reported from a 1:1,000 dilution.

The reporting limits have been adjusted accordingly.

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst

Peer Review

EPA 6850, DoD QSM

/S/ Thomas Bosch
01/29/2019 08:13

/S/ Stephen Brose
01/29/2019 13:52

Page 3 of 5
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ANALYTICAL REPORT

Workorder: | 34-1902392

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

Laboratory Contact Information

ALS Environmental Phone: (801) 266-7700
960 W Levoy Drive Email: alslt.lab@ALSGIlobal.com
Salt Lake City, Utah 84123 Web: www.alsslc.com

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector Accreditation Body Certificate Website
Number

Environmental PJLA (DoD ELAP)

Utah (TNI)
Nevada
Oklahoma
lowa
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ANALYTICAL REPORT

Workorder: | 34-1902392

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

Result Symbol Definitions
MDL = Method Detection Limit, a statistical estimate of method/media/instrument sensitivity.
RL = Reporting Limit, a verified value of method/media/instrument sensitivity.
CRDL = Contract Required Detection Limit
Reg. Limit = Regulatory Limit.
ND = Not Detected, testing result not detected above the MDL or RL.
< This testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

Qualifier Symbol Definitions
U = Qualifier indicates that the analyte was not detected above the MDL.
J = Qualifier Indicates that the analyte value is between the MDL and the RL. It is also used to indicate an estimated value for
tentatively identified compounds in mass spectrometry where a 1:1 response is assumed.
B = Qualifier indicates that the analyte was detected in the blank.
E = Qualifier indicates that the analyte result exceeds calibration range.
P = Qualifier indicates that the RPD between the two columns is greater than 40%.

Page 23 of 125
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Analysis Information

Quality Control Sample
Batch Report

Workorder:

Limits: Client SOW/Contract Specified
Basis: DoD QSM

1902392

Preparation: NA

Batch: NA
Prepared By: NA

Analysis: EPA 6850, DoD QSM
Batch: ELMS/2212 (HBN: 231797)
Analyzed By: Thomas Bosch

LMB: 637599
Analyzed: 01/28/2019 09:49

Units: ug/L
Analyte Result MDL RL
Perchlorate ND 1 2.00

LCS:

Dilution:
Units:

637600

Analyzed: 01/28/2019 09:21

1
ug/L

Analyte

Result

Target

% Rec| QC Limits

Perchlorate

3.81

4.00

95.3

78.8| 1238

Sample: 1902392005 MS: 1902392006 MSD: 1902392007
Analyzed: 01/28/2019 12:49 Analyzed: 01/28/2019 14:39 Analyzed: 01/28/2019 13:16
Dilution: 1 Dilution: 1 Dilution: 1
Units: ug/L Units: ug/L Units: ug/L
Analyte Result Result Target| % Rec| QC Limits Result] % Rec RPD| QC Limits
Perchlorate ND 4.18 4 105 78.8| 123.8 3.76 94.0 10.7 0.0| 20.0

CCV: 637596 CCV: 637601 CCV: 637602
Analyzed: 01/28/2019 09:06 Analyzed: 01/28/2019 12:21 Analyzed: 01/28/2019 14:53
Units: ug/L Units: ug/L Units: ug/L
Criteria: +15% Criteria: +15% Criteria: +15%
Analyte Result Target % Rec. | Result Target % Rec. | Result Target % Rec.
Perchlorate 26.0 25.0 104 26.5 25.0 106 26.9 25.0 108

ICSA:

Units:
Criteria:

637598

Analyzed: 01/28/2019 09:35

ug/L
+ 30%

Analyte

Result

Target

% Rec.

Perchlorate

3.84

4.00

95.9

Field samples 1902253007 and 1902392008 were analyzed and reported from 1:10 dilutions. Field samples 1902392002/03 were
analyzed and reported from 1:100 dilutions. Field sample 1902392004 was analyzed and reported from a 1:1,000 dilution. The reporting
limits have been adjusted accordingly.
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Quality Control Sample
Batch Report

Analysis Information

Workorder: 1902392

Limits: Client SOW/Contract Specified  Preparation: NA

Analysis: EPA 6850, DoD QSM
Basis: DoD QSM Batch: NA

Batch: ELMS/2212 (HBN: 231797)
Prepared By: NA Analyzed By: Thomas Bosch

Analyst Peer Review
/S/ Thomas Bosch /S/ Stephen Brose
01/29/2019 10:02 01/29/2019 13:48

¥ - Analyte above reporting limit or outside of control limits RPD - Relative % Difference (Spike / Spike Duplicate)

A.- Sample result is greater than 4 times the spike added ND - Not Detected (U - Qualifier also flags analyte as not detected)

@- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable

#- Result is above the calibration range

# - The Matrix Spike, Matrix Spike duplicate or Matrix Duplicate is
reported for your information only. The sample matrix may be
inappropriate for the method selected.

QC results are not adjusted for moisture correction, where applicable
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\q0
10450 Stancliff Rd, Ste 210
Houston, TX 77099
T: +1 281 530 5656
F: +1 281 530 5887
www.alsglobal.com

Subcontract Chain of Custody
COCID: 10639
SUBCONTRACT TO:

ALS Laboratory Group
960 LeVoy Dr

Salt Lake City, UT 84123 Phone: +1 801266 7700
CUSTOMER INVOICE
INFORMATION: INFORMATION:
Company: ALS Houston Company: ALS Houston
Contact: RJ Modashia Contact: Accounts Payable
Address: 10450 Stancliff Rd, Ste 210 Address: 10450 Stancliff Rd, Ste 210
Phone: +1 281 530 5656 Phone: +1 281 530 5656
Email: RJ.Modashia@alsglobal.com Reference: HS19011046
t : Soni
é:::::::t:e Jumoke M. Lawal TSR onia West

Email: jumoke.lawal@alsglobal.com

. ,’LAB SAMPLE ID CLIENT SAMPLE ID‘ -

COLLECT DATE

NAbsRERDUESRED:. ,DU;ESDAT,E -

1. H51901 1046 01 04WW11__ 190122 k Gi‘bdhdwatér 22 Jan 2b19 08:20
SUB_Perch-6850 06 Feb 2019

2. HS19011046-02 04WWO09_190122 Groundwater 22 Jan 2019 09:05
SUB_Perch-6850 06 Feb 2019

3. HS19011046-03 04WW09_190122-FD Groundwater 22 Jan 2019 09:05
SUB_Perch-6850 06 Feb 2019

4, HS19011046-04 04WW10_190122 Groundwater 22 Jan 2019 09:55
SUB_Perch-6850 06 Feb 2019

5. HS19011046-05 LHSMWO01_190122 Groundwater 22 Jan 2019 10:50
SUB_Perch-6850 06 Feb 2019

6. HS19011046-06 04WWO07_190122 Groundwater 22 Jan 2019 11:40
SUB_Perch-6850 06 Feb 2019

7. HS19011046-07 04WWO01_190122 Groundwater 22 Jan 2019 12:30
SUB_Perch-6850 06 Feb 2019

Comments:

273 dan 2019 Page 1 of
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Subcontract Chain of Custody
COCID: 10639

Please analyze for the analysis listed above,
Send report to the emails shown above.

HS19011046-05 MS/MSD

QC Level: DOD 1V (DoD Data Package)

Relinquished By: Date/Time:

Received By: Date/Time:

Cooler ID(s): Temperature(s):

25 dan 2019 Page 2 0l 2
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ALS-SALT LAKE CITY-RELATED INFORMATION REPORT (CRIR)

COOLER OR CONTAINER INFORMATION CHECKLIST (Fill In or Circle)

APTInL

Client Name: Project/Task/Site:
Date/Time of Receipt: __ € _//«93/ / goeg 09 944 Number of Coolers Received: / '
Condition of Coolers: Agceptable/Unacceptable Temperature Control: . Pres nt/th.anI@ded_
Cooler Custody Seals: P@§ent/Absent/NA o o 2
: Tntact/Brgken/NA Location Temp Taken: @rol/Between Samples:
Container Custody Seals: Present/ ApSent/NA : ' o
Intact/Broken/){A Are all temperatures within YesINo/NA
Ice Present: /No/NA project specific guidelines?
Erozen/Melted/NA VOA Headspace Present? Yes/N o/p@
pH Check | Metals ~"Yes/No/NA Total Phenolics Yes/No/NA | NO3/NO2 " Yes/No/NA
Performed: | Cyanide Yes/No/NA TPH-418.1 Yes/No/NA Oil & Grease Yes/No/NA
Sulfide Yes/No/NA COD Yes/No/NA Total Phosphorous Yes/No/NA
Ammonia Yes/No/NA TKN Yes/No/NA Gross A.B, Gamma Spec Yes/No/NA
Cooler Cooler Cooler
Received DCL Cooler No. Temp. Received DCL Cooler No. Temp. Received DCL Cooler No. Temp.
1 cw 7/ G ~c 4 c1o °C 7 c19 °C
2 C19 ’ °C 5 C19 °C 8 C19 °C
3 C19 °C 6, C19 °C 9 C19 - °C
Taken By: . / ,4///44 > PN Schwmas 7%-/ ij/ézf/g‘f 7
4 Signature Printed Name ate
CLIENT-RELATED INFORMATION
1 Missing Cooler 1 Missing Samples/Bottles [ Incorrect Preservation [ Insufficient Sample
1 ] Cooler Conditions ] Broken/Leaking Samples {1 pH Criteria Not Met Volume
1 Missing Paperwork [ Incorrect Bottle Type ] Residual Chlorine Present | ghaélll of Custody
!
1 Missing/Incorrect Bottle 1 Cooler Temperatures Out | [] Head Space in Bottles roblems
Labels of Range [ Other:
BRIEFLY DESCRIBE THE PROBLEM AND THE ACTION TAKEN:
5
\ ¢
Client Notified? Yes [] No ]
Response Required Within 24 Hours
PROJECT MANAGEMENT
PROJECT MANAGER COMMENTS:
ALS Project Manager: Returned to Sample Receipt by: Date:
Printed Name Signature
CRIR.doc Revised 01/01/2018
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Must Deliver Next Business Day
Time and Tempature Sensitive! ©
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ALS Laboratory Graup

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

Analytical
Documentation
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ALS Work Order #’s & Sample #( )’s: 1902253 (001-07); 1902392 (001-09)
ELMS Batcl/HBN ID: 2212 (231797)

Prep Date: 01/27/2019 Analysis Date: 01/27/2019  Analyst: T. Bosch
Analyte: Perchlorate Matrix: Water Method: 6850

Sequence: \HPCHEM\I\SEQUENCE\CLO4\2019\JAN\15JAN19D.s
Reported DL: 1.0pg/L.  Reported LOD: 2.0pg/L. Reported LOQ: 4.0pg/L

SAMPLE PREPARATION/ANALYSIS:

Water: Samples were prepared by TNB. 10.0mL of each sample was pipetted into a 15-mL centrifuge tube, and 50pL of an oxygen-
18 labeled perchlorate solution was added as an internal standard. The samples were capped, vortexed, and filtered with Phenex PES membrane
0.45um Syringe filters prior to analysis.

REAGENTS: Eluent Al: 95% ASTM Type II water (ALS)/ 5% ACN (B&J Lot AH015-4)/0.1% glacial acetic acid (JT-Baker Lot 04802).
Eluent B1: 95% ACN (B&J Lot AH015-4)/ 5% ASTM Type II water (ALS)/0.1% glacial acetic acid (JT-Baker Lot 04802).

STANDARDS: Internal Standard Spiking Solution Horizon# 43730. Dilutions of Working Standard Solution ID 43702 used for CCV’s,
LODV’s, RLVS and IPC.

CALIBRATION CURVE: Used curve from 10/08/2018, sequence 080CT18D.s Offline Quantitation Method: CLO4-DPR.M

INSTRUMENT CONDITIONS: Samples were analyzed with an Agilent 1100 LC/MSD system, in negative SIM mode, monitoring m/z 83,
85, and 89.

Instrument ID: LCMS04  Online Acquisition Method: CLO4-AQN.M Fragmentor: 160 Output Gain: 3 Injection Volume: 30uL
Column: KP-RPPX C8 separator, 250mm  Mobile Phase: 70% Eluent Al; 30% Eluent B1

FLOW GRADIENT:
Time (min.) Flow (mL/min})

0 0.50
5.0 0.50
5.3 0.25
10.0 0.25
10.5 0.50
12.0 0.50

QC DATA: 5.0uL of QC Solution Horizon ID 41830 was used for LCS 637600; Target = 5.0pg/L. ASTM type II water was used for LMB
637599.

MS/MSD: MS/MSD were performed on samples 1902392006/07 (Client ID’s: LHSMW01-190122). 5.0pl of Working Standard Solution
Horizon ID 43701 was added to 10.0mL of sample preparation. Spike target =5.0ug/L. '

COMMENTS:

1) Results reported in pg/L. Field samples 1902253007 and 1902392008 were analyzed and reported from 1:10 dilutions. Field samples
1902392002/03 were analyzed and reported from 1:100 dilutions. Ficld sample 1902392004 was analyzed and reported from a 1:1,000
dilution. The reporting limits have been adjusted accordingly. Samples 1902253007 and 1902392002 failed the 50-150% method
requirement for ISTD recovery. These samples were re-prepped, re-analyzed and reported.

2) All QC, Blank, CCV, and MS/MSD results were within method parameters.

3) Sample data can be viewed at two directories within the ALS system: WALSLTWS013\LCMS\LCMS04\2019\TAN\HBN# or
through NuGenesis\Tree\PrintData\LCMS\DefaultView.

4) Notebook: \\alsltwsOl3\ORGANIC\BOSCH\LCMS\Perchlorates\Waters\2019\231797-DOD-ALS-Hstn LCMS4 or through
WALSLTWSO013\DATAREVIEW\HBN#

5) The Reporting Limit Verification Standard (RLVS — 637597) is reported from the analysis of the Laboratory Control Sample
(L.CS — 637600) at a level 4.0pg/L.
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5.5 Chromatoeraphy (GC. HPLC and LC/MS) Technical Review

Note: It is the peer reviewer’s resnonsibility to ensure that anpronriate critexvia are

used as defined in the HORIZON PROFILE. The evaluation criteria are pricritized

as per Section 2.2 of this SOP. These items must be checked for all profects, The

following checklist will be completed by both the analyst and the peer reviewer and

seanned into the HBN folder with the raw data.

Analyst | Reviewer
Chromatography (GC, HPLC, LC/MS) Technical Review Criteria | Initials | Initials
Batch(es)/SDG: ELMS. 2319  HEN! JINF9F
Sample Set IDs if Applicable: \Q 0Ja 53 / @3 ‘i&
Calibration standards analyzed and meets criteria 143 f)x; L)
Standards traceability checked and meets criteria <% \(3(2\5
Standard curve coefficients evaluated and meet criteria 3 ;.jf(i
ICVs analyzed and meet acceptance criteria 10 5@)
CCVs analyzed and meet acceptance criteria 3 %;gz?
Method Blanks analyzed and meet acceptance criteria TG 5&;
Retention Time Windows checked B b’ﬁ?
For method 8081A, Endrin/DDT Breakdown is checked for o
compliance =
Surrogate recoveries checked and appropriately addressed — o
Method Preparation Blanks analyzed and meet acceptance criteria T < 5
MSs. MSDs, and/or MDs analyzed and calculations checked: applicable -
flags applied on QC repoits; LCSs analyzed and meet acceptance
criteria when performed Y %
-RLVS analyzed 3 oS
‘| ‘Preparation and analysis hold times met <% [%
Preparation deviations and re-preparations noted when performed TR %
Analysis deviations and re-analyses noted when performed TH 55{(}
Sample dilution factors noted on reports NG %
Electronic records in HBN transcription accuracy and completeness /
checked TR L
Preparation and analysis calculations checked SR %
NCRs are completed as necessary NC/CAR# - —
Report forms are complete and accurate TH 57,[{7
Manual integrations checked R 5
o
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CLO4 WRK - Gistd 100.ug/l.
Standard: 43702 Created By: Thomas Bosch Amount: 10 mL
NMFG: ALSISLC . Create Date: 09/18/2018 02:09PM Expires: 09/18/2019
MFG Lot: TNB: 09/18/2018 Usable: Yes

Pipette ID: Not Provided Lab Lot: CLO4 WRK

Concentration ',
0.1 ug/mL

Name

Perchiorate

|:Description Lab.LotiD Expires >

109 ASTM H20 ASTM Type | Water LAB 109 11/07/2025
43701 CLO4 INT 6850 Intermdt AccStd 10.ug/mL CLO4 INT 09/18/2018
Page 36 of 125
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STANDARD REPORT

Constituent

-cStd 1,000ug/mb.

Standard: 43653 Created By: Thomas Bosch Amount: 100 mL
WiEG: AccuStandard - Create Date: 09/17/2018 09:09AM Expires: 07/25/2020
MFG Lot: 218065075 ) Usable: No

Part ID: IC-PER-10X-1 Lab Lot: CLO4 STOCK

:| Concentration:™ -

4000 ug/mL

Perchlorate

Page 37 of 125
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STANDARD REPORT

‘Consﬁtuent

Standard: 109 Created By: ALS Support (Lims) Amount: 1000 L
MFG: DCL in House Create Date: 10/06/2005 09:10AM Expires: 11/07/2025
MFG Lot: Not Provided Usable: Yes
Part ID: Nof Provided Lab Lot: LAB 109
Pos | Analyte ' " | concentration. -
Solvent - Analyte(s) not applicable
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STANDARD REPORT

Constituent

Standard: 43701
MFG: ALS/SLC
MFG Lot: TNB: 09/18/2018
Pipette ID: Not Provided

Amount: 10 mL

Expires: 09/18/2019
Usable: Yes

Lab Lot: CLO4 INT

Created By: Thomas Bosch
Create Date: 09/18/2018 02:09PM

Name

: ‘Congehfraﬁbnf‘ L

10 ug/mL

Perchlorate

| Expires

Standard °| - | Description. Lab LotiD}" 6
109 ASTM Type Il Water LAB 109 99mL| 110712025
43659 CLO4 STOCK 6850 Stock AccStd 1,000ug/mL CLO4 STOCK 04 mL| 072512020
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Standard: 41831
MFEG: ALS/SLC
MFG Lot: TNB: 05/09/2018

Created By: Thomas Bosch
Create Date: 05/09/2018 10:05AM

Amount: 10 mL

Usable: Yes

Lab Lot: CLO4 QC WRK 100.ug/L

Expires: 05/09/2019

Pipette 1D: Not Provided

Perchlorate

ASTM Type Il Water
6850 QC Intrmdt Std-QC 10ug/mL
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G
Standard: 41830
MFG: ALS/SLC
MFG Lotz TNB: 05/09/2018
Pipette ID: Not Provided

Working Standard - CLO4 QC INT

| RS SRR

STANDARD REPORT

Constituent

Created By: Thomas Bosch
Create Date: 05/09/2018 10:05ANI

Creexon

Amount: 10 mL
Expires: 05/09/2019
Usable: Yes
Lab Lot CLO4 QC INT 10.ug/mk

Perchlorate

~Sféndaljdl,; S,t:)agd_gf@_i' 'H;D,::-._ pésc

CLO4 QCSTOCK

109

ASTM Type it Water
6850 QC Stock STD 1,000ug/mL

Labi kot
1LAB 109 °
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STANDARD REPORT

Constituent

Solvent Standard - ASTM H20

ASTM H20: :
Standard: 109 Created By: ALS Support {Lims) Amount: 1000 L
WMFG: DCLIn House Create Dafe: 10/06/2005 09:10AM Expires: 11/07/2025
WIFG Lof: Not Provided Usable: Yes
Part ID: Not Provided Lab Lot: LAB 109

[Goniariapon |-

Pos: - il |‘Analyte,

Solvent - Analyte(s) not applicable
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STANDARD REPORT ;
Constituent §
l

Stock Standard - CLO4 QCSTOCK

"CLOZQCSIOE
Standard: 36748 Created By: Thomas Bosch
MFG: Ulira Scientific Create Date: 05/11/2017 01:05PM

MFG Lof: CP-0860

Amount: 100 mL

Expires: 03/31/2020
Usable: Yes

Lab Lot: CLO4 QC STOCK

Part ID: ICC-013

Eortiamon. L

1000 ug/mL
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AES) STANDARD REPORT

Working Standard - CLO4ISTDWRK

‘CLO4ISTDWR

Standard: 43730 Created By: Thomas Bosch Amount: 25 mL

MFG: ALS/SLC Create Date: 09/20/2018 09:09AM ’ Expires: 09/20/2019

MFG Lot: TNB: 05/09/2018 Verified By: Thomas Bosch Usable: Yes

Pipette I1D: Not Provided Verify Date: Lab Lot: CLO4ISTDWRK
Posi . |Analyter ! Name. - g % A Concentration * i«
1 14797-73-0-8385 Perchlorate 83:85 Ratio ’ 1000 ug/L
2 14797-73-0-89 Perchlorate 89 1000 ug/L

'Composition
‘Standard | Standard ID

43729 CLOAISTDSTK Perchlorate ISTD Stock CLO4ISTDSTK 0.25 mL | 04/28/2026

| Descriptic
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STANDARD REPORT

: Constituent
Stock Standard - CLO4ISTDSTK

CLOAISTDSTH: 6 1STD Stock
Standard: 43729 Created By: Thomas Bosch Amount: 1 mL
WMFG: Cambridge isotope Create Date: 09/20/2018 09:09AM Expires: 04/28/2026
MEG Lot: SDFF-012A Verified By: Thomas Bosch Usable: Yes
Part [D: OLM-7310-S Verify Date: Lab Lot: CLO4ISTDSTK

_Pps; Analyte Name o Concentrahonf
1 14797-73-0-8385 Perchlorate 83:85 Ratio 100 ug/mL
2 14797-73-0-89 Perchlorate 89 ' 100 ug/mb
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SCIENTIFIC Cortificate of Analysis

Anclytical Solutions

150 Guide 34 Reference Material

Praguct Mumber: 1CC-013 { ot fssuz Dates 3g.feb 2016
Lot Number: CpP-0860 ) Expiration Date: 31-Mar 2020

prodoct Name: perchiorate iC Srandard

Drescripiion:

This Reference Material {RM} was gravimetrically prepared in acrordance with 150 Guide 34 and under UtTRA Scientific’s 1SO 5001
registered quality system- The neat materials used for this product have been verffied by ULTRA’s ISO 17025 laboratory and under
ULTRA's 1SO Guide 34 accreditation. The analyte concentrations were verified by ULTRA's 150 17075 aceredited labaratory. For each
analyte, the true value, with its uncertainty value calculated at the 85% confidence level, Is reported below.

Analyte Stariing Material Lot Namber Purity (%} Caloulated Value - True Value Traceahility & Method
perchiorate potassium RMUO7987 100 100125 pg/mi 976+ 6 pg/mb NIST SRM 31414 1CP-OFS
perchlorate

Sotventz  water {low TOG, < 50 ppb)

Storage: Store at Room Temperature (15710 30°Ch

Traceabilityz

Traceability has been established through an unbroken chain of eomparisons, each having stated uncertainties. Comparisons are
based on appropriate physical or chemical measurements, including gravimetric or volumetric dilution, where the mass or volume of
a solution before and affer dilution is measured. The balances used for these measurements are calibrated with weights traceable
o NIST in compliznce with ANSI/NCSL Z-540-1, 1SO 5001, 1SO 17025, and 15O Guide 34 Calibrated Class A glassware is used for
volumetric measurements. Thermometers are calibrated against a MIST traceable thermometer in 2ccocdance with NIST Special

Publication 815.

Estimation of Uncertainties:
Thetrue value is reported, with its uncertainty value calculated at the 95% confidence level.

Homogeneity:
This RM was formulated and unitized according ta an in-house procedure and s guaranteed to be homogeneous. There is no

rminimum sub-sample size required.
Intended Use:

This RM is intended for the preparation of working reference samples for use in roufine Jaboratory analyses, calibration of
instruments, validation of analytical methods, assessments of measurement methods and continuing calibration venfication.

tnstructions for Use: -

Sample aliquots for analysis should be withdrawn at20°C to 25°C immediately after opening and should be processed without delay
for the true value 0 be valid within the ctated uncertainties. Do not pipet from the hottle. Do not return any material removed for
pipetting to the bottle. Tightly capthe bottle after removing any material and store according to the Instructions noted above

Hazards: .
Refer to the Safety Data Sheet for information regarding this RM.

Expiration of Certification:
The certification of this RM is valid, within the measurement uncertainty specified, until the expiration date specified above,
provided the RM is handled and stored in accordance with the Instructions given in this certificate. This certification is nullified ifthé

RM is damaged, contarminated, or otherwise modified. )
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'*' “i?;%s@ |
S,C;LEJ\E__, Certificate of fAnalysis

Anclytical Solutions

150 Guide 34 Reference Material
t ot Issue Batet 25-Feb 2016

product Numbet: jcc-013
Lot Number: Cp-0860 Expiration Date: 31-Mar 2020
Mainterance of Certification:

e of the certfication. ¥ substantive changes otcur

g term stability of the RM may we monitorad over the lifetim

The resl-time, lon
e expiration O £ this certificate, ULT RA Scientific will notify the purchasen,

‘that affect the certification befora ih

p 00

__—V’%‘ gi ﬁ__..__“.___
et £ G B PR, T agtiet ). Larsendofa

e Techrgical Opetations Director of QMBA
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Tel (203)786-5

280

125 Market Street -
w Haven, CT 06513 fies ) Zhgog=q Y —‘@""— I ] Fax (203)786-5287
USA % ,5@* ia ﬁ E,E 3@ a Edé@ . www.AccuStandard.com

@ERTE“’*E&%@E OF ANALYSIS
S 11111t

S 436859
AccuTrace™ Reference Standard C e - -

Date Certified: Jun 25, 2018
Expiration: Jul 25, 2020
Sample Size: 100 mL

Catalog No: IC-PER-10X-1
Description: Perchlorate Standard

Element: Perchlorate (C1O4)
SRM: Ind. Std. Components: 1
[ ot: 218065075 Storage Condition: Ambient (>5 °C)

Matrix: Water “Included on ISO/IEC 17025 Scope of Accreditation: Yes
Hazards: Refer fo SDS for complete safely Informat/on -
Included on ISO 17034 Scope of Accreditation: Yes

A

W

Signal Word: None

Component SRM # Prepared
Corcentration
{ugiml)

ClOy4 Perchiorate Ind. Sid. - 1000 B

The gravimetric uncerfalnty for this pro
The final solution was checked agai

We use the highest purity raw materials:
Type | 18 megohm deloniz

All solutions are filtered th

ndepe ent standard fo verify its concenfration.
ilable 1o minimize impurity levels in the final solution.

Typically 99.999%+ pure staring materials are used as well as ASTM

ter prior to being bottled.
] A and calibrated reguiarly.
Test No. 822-275872-11

eionized water prior to use,
n not pipette directly out of the botfle. Use only cleaned Class A volumetric glassware.

Shake bottle prio|
We ceriify the a of this standard to be £0.5% of the stated value until its expiration date provided it is kept tightly capped and stored under the conditions stated
above.
/’%c(x 0 r
Certified By: /:bhl
Meigan C'Leary, Inorganic QC Manager
Page 10of 1 For use in routine faboratory analysis.
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- Quaﬁt.y Standards: - :
150 Guide 34 « ISOEC 17025 - 150 13485 » cGiP

AR

‘y .. . =Itig

Cambridge lsotope 'La‘clmrams’ies, Iric. Certificate Gfﬁﬂaiy S1S

.- -

Product Name: PERCHLORIC ACID, SODIUM SALT
(isotopic Label & Enrichment Specification) (1804, 50%+) 100 UGML INWATER
Lot Nomber: SDDG-013

Catalog Number: OLM-7310-S

Product Information _

Chemical Purity Specification: >08% .

Labeled CAS Number: NA

Uniabeled CAS Number: 7601-85-0

MW*: 1304

Chernical Formula: NaCl*0O4

Storage: Store at Toom temperafure awsy from light apd moisfure.
Stability: Sec storege and cxpiration dafe.
Certifieation

Caml;ridgc Isotope Laboratories, Ine. guarz,.gtm:s that this matedsl
as chemical and isotopic purities are assured by the use of unambignous

meets or exceeds fhe specifications stafed. Absohie ideatity as well
synthetic romtes and mulfiple chemical analys=s whenever possible.

Results are represedtative of GE testing B fi 6 Fclease fom Quality Control unless ofiserwise stated. =

.-

Volumeiric measmmements were made with Class A glassware. Gravimetry is fraceable fo fixe NIST through calibrated balances and

certified, calibrated, standard weights.

The calibrations are traceable fo the NIST nnder Test No. 822/270236-04. The cahbraficns also

meet specifications ouflined m 15O 9001, ISO/EEC 17025, ANSIUNSCL Z540-1-1994, NCR Docomest 10CFR50 Appendix B, and

applicable subdocuments.

This COA referent

ces the bulk catalog prmber before packagmg. The COA also @pﬁﬁ $o fhe CIL, finished good caglog nomber . Some possible

packaging sizes and their corresponding suffix arg-1.2, -1, .5,-10, or-0.1.

£ For isotopically labeled compoymds, MW listed i for the fully erriched product.

Approved by: 7- ¢/ M"f

TmnﬂxylEckmsIey,Ph.D.,leﬁtyAssmance

Quality Control Tests and Resulis
QC Release Date 2272014
Expiretion Dafe i 20212024
Concentration Based on Gravimeiry 102 pg/mL
Chemical Purity of Nesat Material(s) 98%
LC/MS for Coneentration 1094+ 2.8 pgfmL (k=2)
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Batch Report: C:\HPCHEM\1\DATA\28JAN19D\28JAN19S.B

Batch Review Method:
C:\HPCHEM\ 1\METHODS\CLO4-DPR .M

[

LCMS04

'#' ==> Run has not been reprocessed with Batch Review Method
'*t' ==> Run has been saved with batch file}

Sample Location Inj

PRERPREERRPRRERRPEPRRERRERERERPRRERRER

Location Inj

637596 Cccve@zs Vial
637600 QCce4.0 vial
637598 Icsed. o Vial
637599 LMB Vial
1902253001 vial
1902253002 vial
1902253003 vial
1902253004 vial
1902253005 Vial
1902253006 Vial
1902253007 10X Vial
1902392001 Vial
1902392002 100 vial
1902392003 100 Vial
637601 CCv@z2s Vial
1902392004 100 Vial
1902392005 Vial
1902392007 MSD Vial
1902392008 10X Vial
1902392009 Vial
1902253007 10X Vial
1902392002 100 Vial
1902392004 1K Vial
1902392006 MS vial
637602 ccvazs vial
Sample
637596 CCcv@zs Vial
637600 Qcae4.0 Vial
637598 ICse@4.0 Vial
637599 LMB Vial
1902253001 vial
1902253002 Vial
1902253003 Vial
1902253004 Vial
1902253005 vial
1902253006 vial
1902253007 10X Vial
1902392001 vial
1902392002 100 Vial
1902392003 100 Vial
637601 cecvaezs Vial
1902392004 - 100 vial
1902392005 vial
1902392007 = MSD Vial
1902392008 10X Vial
1902392009 Vial
1902253007 10X Vial
1902392002 100 Vial
1902392004 1K vial
1902392006 MS Vial
637602 CCv@2s Vial

1/28/2019 5:33:08 PM TNB

PR RPRRRRRPRPRRPRERRPRRPRERRPRPPREPRRERRER

SampleType Run

Control 1
Control 2
Control 3
Control 4
Sample 5
Sample 6
Sample 7
Sample 8
Sample 9
Sample 10
Sample 11
Sample 12
Sample 13
Sample 14
Control 15
Sample 16
Sample 17
Sample 19
Sample 20
Sample 21
Sample 22
Sample 23
Sample 24
Sample 25

Control 26
SampleType Run

Control 1
Control 2
Control 3
Control 4
Sample 5
Sample 6
Sample 7
Sample 8
Sample 9
Sample 10
Sample 11
Sample 12
Sample 13
Sample 14
Control 15
Sample 16
Sample 17
Sample 19
Sample 20
Sample 21
Sample 22
Sample 23
Sample 24
Sample 25
Control 26
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Perchlorate Perchlorat

P WUFRWWS P

W o Wwwo

WRE NP PP R

O NP> oW

.12100e6
.13390e5
.96412e5

0.00000
.00000
.00000
.00000
.00000
.00000
0.00000

OO OO Oo

.57986e6
.27875e4
.30851eb
.95123eb
.78068e6
.38682e7
.14429%e4
.89106e5
.26964e6

0.00000

.77785e5
.10068e6
.68105e6
.94066e5
.49567e6

CLO4-85

.02235e5
.60136e5
.66004e5

.00000
.00000
.00000
.00000
.00000
.00000
.00000

QO OO0 O

.64346e5
.74136e4d
.24153eb6
.14330e6
.08432e6
.16084e6
.26997e4
.31669e5
.91954e5

0.00000

.04113e5
:94469%e5
.99807e5
.15905e5
.92722e5

LWWOWWOWOUIDOVDODVDVWOVOWOWUDVDOODODOODODOOWWW

CLO4-85

LOWVWOVWDOVDXVDLVWOWWODDOOOODODO OWOLWO

Perchlorate

QO OO OCOoOOoOWwWWUm
o
o
o
o
o

79.67959 RE,

5.29415e-1
2083.70176 Re

2283.02829
26.51174
1.01848e4
6.81182e-1
3.75866
112.54970
0.00000
77.80146
2101.46339
1.02454e4
4.18291
26.89841

CLO4-85

QO OO OCOO BB
(]
o
o
o
o

77.67649
5.27632e-1
1996.47343
2194.74179

25.24310
9801.36420
7.91263e~-1

4.13838
115.32711
0.00000

80.10603
2015.49432
1.01195e4

4,25837

25.37122
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Batch Report: C:\HPCHEM\ 1\DATA\28JAN19D\28JAN19S.B

Sample Location Inj SampleType Run CLO4-89-ISTD CLO4-89-IS CLO4-89-ISTD

#* Area RT Amount
s |~z R i [=mmmmmnzneee [-mmmmmnae |~z aes
* 637596 ccvae2s vial 71 1l Control‘ 1 3.58268e5 9.038 5.00000
*. 637600 QCce4.0 vial 72 1 Control 2 3.52345e5 8.868 5.00000
* 37598 I1Cse4.0 vial 73 1 Control 3 4,20424e5 9.104 5.00000
* 637599 LMB vial 74 1 Control 4 4.30750e5 9.078 5.00000
* 1902253001 vial 75 1 Sample 5 4.04683e5 8.623 5.00000
* 1902253002 vial 76 1 Sample 6 4.72599e5 8.800 5.00000
* 1902253003 vial 77 1 Sample 7 4.74255e5 8.815 5.00000
* 1902253004 vial 78 1 Sample 8 3.82664e5 8.517 5.00000
* 1902253005 vial 79 1 Sample 9 4.90120e5 8.870 5.00000
* 1902253006 vial 80 1 Sample 10 4.95621e5 8.809 5.00000
* 1902253007 10X vial 81 1 Sample 11 6.20862e5 8.993 50.00000
* 1902392001 vial 82 1 Sample 12 4.11974e5 8.590 5.00000
* 1902392002 100 vial 83 1 Sample 13 6.22673eb5 9.047 500.00000
* 1902392003 100 vial 84 1 Sample 14 5.18929e5 9.060 500.00000
* 637601 ccves vial 71 1 Control 15 4.24334e5 9.040 - 5.00000
*.1902392004 100 vial 85 1 Sample 16 3.56653e5 9.034 500.00000
* 1902392005 vial 86 1 Sample 17 3.36196e5 8.605 5.00000
* 1902392007 MSD vial 88 1 Sample 19 3.36729e5 8.630 5.00000
* 1902392008 10X Vvial 89 1 Sample 20 3.48447e5 8.824 50.00000
* 1902392009 vial 90 1 Sample 21 3.02558e5 8.511 5.00000
* 1902253007. 10X vial 81 1 Sample 22 3.93917e5 8.994 50.00000
* 1902392002 100 vial 83 1 Sample 23 4.44153e5 9.044 500.00000
* 1902392004 1K vial 91 1 Sample 24 5.08672e5 9.062 5000.00000
* 1902392006 - MS vial 87 1 Sample 25 5.36117e5 9.092 5.00000
* 637602 Cccvaezs vial 71 1 Control 26 3.86404e5 9.053 5.00000

**x* End of Report ***
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Sequence: C:\HPCHEM\l\SEQUENCE\CLO4\2019\JAN\28JAN19D.S

Sequence Table:

Method and Injection Info Part:

Line Location SampleName Method Inj SampleType InjVolume DataFile
1 vial 71 637596 cCv@2s CLO4-AQN 1 Ctrl Samp
2 vial 72 637600 QC@4.0 CLO4-AQN 1 Ctrl Samp
3 vial 73 637598 ICs@4.0 CLOA-AQN 1 Ctrl Samp
4 Vvial 74 637599 LMB CLO4-AQN 1 Ctrl Samp
5 Vvial 75 1902253001 CLO4-AQN 1 Sample
6 Vial 76 1902253002 CLO4-20N 1 Sample
7 vial 77 1902253003 CLO4-20N 1 Sample
8 vial 78 1902253004 CLO4-AQN 1 Sample
9 vVvial 79 1902253005 CLO4-AQN 1 Sample

10 Vvial 80 1902253006 CLO4-AQN 1 Sample
11 Vvial 81 1902253007 10X CLO4-AQN 1 Sample
12 vial 82 1902392001 CLO4-AQN 1 Sample
13 Vvial 83 1902392002 100 CLO4-AQN 1 Sample
14 Vvial 84 1902392003 100 CLO4-AQN 1 Sample
15 Vvial- 71 637601 CCv@25 CLO4-AQN 1 Ctrl Samp .
16 Vvial 85 1902392004 100 CLO4-2AQN 1 Sample
17 vial 86 1902392005 CLO4-2QN 1 Sample
18 vial 87 1902392006 MS CLO4-AQN 1 Sample
19 vial 88 1902392007 MSD CLO4-AQN 1 Sample
20 Vial 89 1902392008 10X CLO4-2QN 1 Sample
21 vial 90 1902392009 CLO4-AQN 1 Sample
22 vial 81 1902253007 10X CLO4-AQN 1 Sample
23 Vvial 83 1902392002 100 CLO4-AQN 1 Sample
24 vial 91 1902392004 1K CLO4-AQN 1 Sample
25 vial 87 1902392006 MS CLO4-AQN 1 Sample
26 Vvial 71 - 637602 CCv@25 CLO4-AQN 1 Ctrl Samp

LCMS04 1/28/2019 1:44:08 PM TNB Page 53 of 125 pPage 1 of 1



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDO1.D Sample Name: 637596

Injection Date: 1/28/2019 09:06:47 Seq Line: 1

Sample Name: 637596 CcCcvez25s Location: Vvial 71

Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acqg. Method: = CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

CcCcve2h

100000

80000

60000

40000 |

20000

0__

MSD1 83, EIC=82.7:83.7 (286JANT9D\28JANDO1.D)  API-ES, Neg, SIM, Frag: 160, "Negative SiM*

9.015 - Perchlorat

T T — T T T T T T T T T T T T T T T

2 4 6
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min
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o
o
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25000
v 20000
15000
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IS (VST ATT AINIFETE (IR I AT NS A

o

: 8
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JANDO1.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM*

9.029 - CLO4-8

T T T T T T T T T T T I T T T ] T ¥

6

min

12000

10000

|

8000

[

6000

4000

2000

[N SR I

2 4 8
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JANDO1.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.038 - CLO4-89-IST!

min

LCMS04

‘Mon, 28. Jan. 2019 ORagel5Mof 1326 Page 1 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDO1.D

Injection Date:
Sample Name:
Acg Operator:

Acqg. Method:
Analysis Method:
Last Changed:

Perchlorate analy

Sorted By:
Calib. Data Modi
Multiplier:
Dilution:

Sample Amount:

Signall: MSD1 83,

E)
2
&

Signal2: MSD1 85,

RT | Type | Area | Amount | Compound
| {min] | | | [ug/sample] | Name
——————— e I e
| 9.020|pBA - | 902234.6| 24.8990|CLO4-85
Signal3: MSD1l 89, EIC=88.7:89.7
RT Type | Area |  Amount | Compound
| [min] | | [ug/sample] Name
——————— e rarTors e
| 9.038|BBA | 358267.7| 5.0000|CLO4-89-ISTD
*** End of Report ***
LCMS04 Mon, 28. Jan. 2019 ORadel564t 125

1/28/2019 09:06:47 Seq Line:
637596 ccvezs Location:
TNB Inj. No.:

Inj. Vol.:

CLO4-AQN.M
C: \HPCHEM\ 1\METHODS\CLO4-DPR.M
12/3/2018 12:46:06

sis

Signal
Mon, 3.
1.000000
1.000000
25.000

fied: Dec. 2018, 00:29:27 pm

EIC=82.7:83.7

Area | Amount Compound
| [ug/sample] Name
___________ l_______.._____... e
3120997.8] 25.9510 | Perchlorate

EIC=84.7:85.7

Sample Name:

637596

vial 71
1
30 pl

Page 2 of 2

CCvez2s



Data file:
Injection Date:

Sample Name:
Acg Operator:

Acg. Method:

Analysis Method:

C:\HPCHEM\ 1\DATA\28JAN19D\28JANDO2 .D Sample Name: 637600 Qce4.0
1/28/2019 09:21:26 Seq Line: 2
637600 QCce4.o0 Location: vial 72
TNB Inj. No.: 1
Inj. Vol.: 30 ul
CLO4-AQN.M
© C:\HPCHEM\ 1\METHODS\CLO4-DPR.M
12/3/2018 12:46:06

Last Changed:

Perchlorate analysis

Ll

14000
1zo‘oo 4
10000 —
8000
6000 —
4000

2000

| EERTT NS S

MSDA1 83, EIC=82.7:83.7 (28JAN19D\28JAND02.D)

API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.849 - Percho]\

T T T T T ‘ T T T 3

2 6 10 min
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T FETRE NN
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w

(=]

o

o
|

2000

1000

MSD1 85, EiC=84.7.85.7 28JAN19D\28JANDO2D API-ES, Neg, SIM, Frag: 160, "Negative SIM"

logsebsiverlasy

o

T T

T T T T T

2 4 10 min

12000
10000

8000

L

o]

o

(=]

o
1

4000

2000

| ETTESE TR B

MSD1 89, EIC=88.7:89.7 (28JAN19D\28JANDO02.D) API-ES, Neg, SIM, Frag 160, "Negative suw'

8.868 - CLO4-89-IST

LCMS04

Mon, 28. Jan. 2019 Page 1 of 2
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDO2.D Sample Name: 637600 QCcae4.0
Tnjection Date: ~ 1/28/2019 09:21:26 Seq Line: 2
Sample Name: 637600 QCce4.0 Location: vial 72
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl
Acqg. Method: CLOA-AQN.M

Analysis Method:
Last Changed:

C : \HPCHEM\ 1\METHODS\CLO4-DPR .M

12/3/2018

Perchlorate analysis

Sorted By: Signal
Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 4.000
LCMS Results
Signall: MSD1 83, EIC=82.7:83.7
| RT | Type | Area |  Amount | Compound |
| [min] | | lug/sample] | Name |
——————— e Pl
| 8.849|PBA | 413389.9]| 3.8127|perchlorate |
Signal2: MSDl 85, EIC=84.7:85.7
RT | Type | Area |  Amount | Compound |
| [min] l ] %[ug/sample] { Name |
| 8.861|pBA | 160136.1| 4.7885|CLO4-85
Signal3: MSD1 89, EIC=88.7:89.7
RT | Type | Area Amount | Compound [
| [(min] | [ug/sample] | Name ]
————————————— B P e e
| 8.868|PBA | 352344.9 5.0000|CLO4-89~-ISTD |
**% End of Report ***
LCMS04 Mon, 28. Jan. 2019  (Rage57%E 186 Page 2 of 2

12:46:06



Data file: ‘C:\HPCHEM\1\DATA\28JAN19D\28JANDO3.D Sample Name: 637598 ICse4.0

Injection Date: 1/28/2019 09:35:13 Seq Line: 3

Sample Name: 637598 ICcse4d. 0 Location: vial 73

Acqg Operator: TNB Inj. No.: 1
' Inj. Vol.: 30 pl

Acg. Method: " CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

( MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND03.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.081 - Perchlorat

10000

vl s ey

n

o

o

o
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T
2 4 6 8 10 min
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND03.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

60003 9.100- CLO4-8

3000
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Lol o iadaeny
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T T T T T T T 0 . . T T . . T T T T T r : . ;
2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JANDO03.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

14000 9.104 - CLO4-89-IST
12000
10000 -

8000

Ll

6000

4000

2000

Loy sdava bl

L . . 2 4 6 8 10 min|

LCMS04 ' Morni, 28. Jan. 2019 ORageb8MY 13M Page 1 of 2



Data file: C:\HPCH

Injection Date:
Sample Name:
Acg Operator:

Acg. Method:
Analysis Method:
Last Changed:

Perchlorate analys

Sorted By:

Calib. Data Modif
Multiplier:
Dilution:

Sample Amount:

| RT | Type Area Amount I Compound |
| [min] | [ug/sample] | Name [
——————— e e P
| 9.081|pBA | 496412.4| 3.8356 | Perchlorate |
Signal2: MSD1l 85, EIC=84.7:85.7
RT Type | Area |  Amount | Compound
| [min] | | [ug/sample] | Name
————————————— B P
| 9.100{BBA | 166003.7| 4.1776|CLOA-85 l
Signal3: MSD1 89, EIC=88.7:83.7
| RT | Type | Area |  Amount | Compound
| [min] | | | [ug/sample] | Name
——————— e e e ]
| 9.104|pBA | 420423 .8 5.0000 |CLO4-89-ISTD" |
*** End of Report ***
LCMS04 Mon, 28. Jan. 2019 0Rageh D 12b

EM\1\DATA\28JAN19D\28JANDO3.D

1/28/2019 09:35:13 Seq Line:
637598 I1Cse4d. 0 Location:
TNB Inj. No.:

Inj. Vol.:
CLO4-AQN.M

C: \HPCHEM\ 1\METHODS\CLO4-DPR .M
12/3/2018 12:46:06

is

Signal
Mon, 3.
1.000000
1.000000
4.000

ied: Dec. 2018, 00:29:27 pm

Sample Name:

vial 73
1
30 pl

Page 2 of 2
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Sample Name: 637599 LMB

Injection Date: 1/28/2019 09:49:03 Seq Line: 4
Sample Name: 637599 LMB Location: vial 74
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 30 pl

Acg. Method:
Analysis Method:
Last Changed:

CLO4-AQN.M
C : \HPCHEM\ 1\METHODS\CLO4-DPR.M
12/3/2018 12:46:06

Perchlorate analysis

NiSD1 83, EIC=82.7:83.7 (28JAN19D\28JANDO4.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

750

700

650

[ NN TN FERTE SR NN FRNNY ERERS R
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MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND04.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND04.D) API-ES, Neg, SIM, Frag: 160, “Negative SIM"

9.078 - CLO4-89-IST
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min
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND04.D Sample Name: 637599 LMB

Injection Date: 1/28/2019 09:49:03 Seq Line: 4

Sample Name: 637599 LMB Location: vVial 74

Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: ‘ Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

RT | Type |. Area | Amount l Compound ]
| [min] | l | [lug/sample] Name |
————————————————————————— e B
| 0 OOO’ | 0.0 0.0000|Perchlorate [

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound
| [min] | | [ug/sample] | Name

——————— e PP
| 0.000] | 0.0] 0.0000|CLO4-85 |
Signal3: MSD1 89, EIC=88.7:89.7
| RT | Type Area | Amount | Compound
| [min] | | [ug/sample] | Name

——————— e P e
| 9.078{pBA | 430750.0| 5.0000|CLO4-89~ISTD |

x%*% End of Report ***

LCMS04 ~Mon, 28. Jan. 2019 ORagex10d 126 Page 2 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDO5.D

Sample Name:

1902253001

Injection Date: 1/28/2019 10:02:50 Seq Line: 5

Sample Name: 1902253001 Location: vial 75

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acqg. Method: CLO4-AQN.M

Analysis Method: C : \HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

[ MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND05.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM" .

‘ 2
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JANDO05.D) ~ API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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MSD1 89, EiC=88.7:89.7 (28JAN19D\28JAND05.D) - API-ES, Neg, SIM, Frag: 160, "Negative SiM*

8.623 - CLO4-89-IST!

10

min

LCMS04

Mon, 28. Jan.

2019

Opagele2l6f 125
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND(O5.D Sample Name: 1902253001

Injection Date: 1/28/2019 10:02:50 Seq Line: 5

Sample Name: 1902253001 Location: Vial 75

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 ul

‘Acg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4~DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilutilon: 1.000000

Sample Amount: 0.000

Signall: MSD1l 83, EIC=82.7:83.7

RT | Type Area |  Amount | Compound
| [min] | | | [ug/sample] { Name I
——————— e P
| 0.000] | 0.0] 0.0000|Perchlorate |

Signal2: MSD1 85, EIC=84.7:85.7

RT | Type | Area |  Amount | Compound |
| [min] | | [ug/sample] | Name |
——————— e i P T
| 0.000] | 0.0] 0.0000 |CLO4~-85 |

RT | Type | Area |  Amount | Compound |
| [min] i i[ug/sample] | Name |
| 8.623|PBA | 404682.6] 5.0000 |CLO4-89-TISTD

*x% BEnd of Report ***

LCMS04 o Mon, 28. Jan. 2019 Opageledlér B8 Page 2 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND06.D Sample Name: 1902253002

Injection Date: 1/28/2019 10:16:43 Seqg Line: 6

Sample Name: 1902253002 Location: Vial 76

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acg. Method: CLO4-AQN.M

analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: - 12/3/2018 12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JANDO06.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

—_

o

o

o
1

2 4 6 8 10 min
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND06.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

T T ; T T T T i T y T T T T T T T T . T T T .
2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND06.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.800 - CLO4-89-IST!

10000 -

2 4 6 8 10 min

LCMS04  Mon, 28. Jan. 2019  OpxS2eR4f D5 pPage 1 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDO6.D Sample Name: 1902253002

Injection Date: 1/28/2019 10:16:43 Seq Line: 6

Sample Name: 1902253002 Location: vial 76

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 ul

Acg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound |
| [min] | | | [ug/sample] | Name |

———————— B e L e
| 0.000] | 0.0] 0.0000|Perchlorate [

| RT | Type | - Area |  Amount | Compound ]
| [min] | | [ug/sample] | Name [
_______ |_,____ e ____________Iw___________________

| 0.000] 0.0] 0.0000|CLO4-85

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area Amount | Compound |
| [min] | [ug/sample] | Name I
oo B oo |~ oo |
| 8.800|BBA | 472598.8)| 5.0000 | CLO4-89-ISTD |

**x End of Report ***

LCMS04 " 'Mon, 28. Jan. 2019 0 Page62of 126 Page 2 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDO7.D Sample Name: 1902253003

Injection Date: 1/28/2019 10:30:41 Seqg Line: 7

Sample Name: 1902253003 Location: vial 77

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acqg. Method: CLOA-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4-DPR .M

Last Changed:: 12/3/2018 12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND07.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

4 6 8

10

2
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JANDO7.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM”

T T T T T T T T T T T T T T T T T T T

8

10

2 4 6
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JANDO7.D) API-ES, Neg, SIM, Frag: 160, “Negative SIM"

8.815 - CLO4-89-IST

min|

LCMS04 Mon, 28. Jan. 2019 ORage6636t 108 pPage 1 of 2



Data file: C:\HPCHEM\1\D

ATA\28JAN19D\28JANDO7.D

Injection Date: 1/28/2019 10:30:41 Seq Line 7

Sample Name: 1902253003 Location: vial 77

Acg Operator: .. TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2

Perchlorate analysis

Sorted By:

Calib. Data Modified:
Multiplier:

Dilution:

Sample Amount:

Type . Area

Signal3: MSD1 89, EIC=88.

| RT | Type |  Area
| [min] ]
| 8.815|PBA ‘ 4742

LCMS04 ‘Mon, 28.

018 12:46:06

Signal
Mon, 3. Dec. 2018, 00:29:27 pm
1.000000
1.000000
0.000
LCMS Results
7:83.7
|  Amount [ Compound |
[ug/sample] | Name |
———————————————— oo
0.0] 0.0000|Perchlorate ]
7:85.7
Amount | Compound |
| [ug/sample] l Name |
____________________________________ ‘
0.0 0.0000|CLO4~-85 |
7:89.7
|  Amount | Compound
| [ug/sample] | Name |
oo | I |
55.2] 5.0000{CLO4~89-ISTD 1

*** End of Report ***

Jan. 2019 (RegeB73t 125 Page 2 of 2
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND(OS8.D Sample Name: 1902253004

Injection Date: 1/28/2019 10:44:28 Seq Line: 8

Sample Name: 1902253004 Location: vial 78

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acqg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4~-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND08.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

4 6 8 10 min

: 2
MSDA 85, EIC=84.7:85.7 (28JAN19D\28JAND08.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

Fu

5000

|
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1000

v b e e b e Lo

T T - T . y T T T . T i . T T T T : 7 I : T .
2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND08.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

1 h 8.517 - CLO4-89-IST

L. : 2 4 6 8 10 min

LCMS04 Mon, 28. Jan. 2019 ORageB81 12 Page 1 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDOS.D

Injection Date: 1/28/2019 10:44:28 Seq Line
Sample Name: 1902253004 Location:
Acqg Operator: TNB Inj. No.:
. Inj. Vol.:
Acg. Method: CLO4-AQN.M

Analysis Method: - C: \HPCHEM\ 1 \METHODS\CLO4-DPR .M
Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal
Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount : 0.000
LCMS Results
Signall: MSD1l 83, EIC=82.7:83.7
RT | Type Area Amount | Compound
| [min] | : | [ug/sample] | Name
——————— I B | [
| 0.000] |- 0.0] 0.0000|perchlorate
Signal2: MSD1l 85, EIC=84.7:85.7
RT Type | Area Amount [ Compound
| [min] | | [ug/sample] | Name
_______ l~_____ DR I PESEPSREEEEEE S S
| 0.000] 0.0| 0.0000|CLO4-85
Signal3: MSD1l 89, EIC=88.7:89.7
RT | Type Area |  Amount | Compound
| [min] | | [ug/sample] Name
| 8.517lBBA 1 382663.6]| 5.0000|{CLO4-89-ISTD
*%x%x End of Report ***
LCMS04 Mon, 28. Jan. 2019 Rege 5908 1251

Sample Name:

1902253004
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDOY.D Sample Name: 1902253005

Injection Date:  1/28/2019 10:58:22 Seq Line: 9

Sample Name: 1902253005 Location: vial 79

Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 30 ul

Acg. Method: i CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS \CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

MSDA 83, EIC=82.7:83.7 (28JAN19D\28JAND09.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

T T T T T T T T T T T T T T T T T T T

4 8

10

min

: 2 6
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND09.D) ~ API-ES, Neg, SIM, Frag: 160, "Negative SIM"

T ¥ - T | T T T | T T T I T ¥ T I T T T
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min

MSD1 89, E|C=88.7:89.27 (28JAN19D\28JAND09.D) API-ES, Neg, SIM, Frag: 160, “Negative SIT\BII"
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10

min
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JANDO9.D Sample Name: 1902253005

Injection Date: 1/28/2019 10:58:22 Seq Line: 9

Sample Name: 1902253005 Location: vial 79

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 ul

Acg. Method: CLO4-AQN.M

Analysis Method: C : \HPCHEM\ 1 \METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By':. ' Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: - 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
——————— e P e
| 0.000| [ 0.0] 0.0000]|Perchlorate [

| RT | Type | Area |  Amount | Compound [
| [min] | | [ug/sample] | Name [

——————— B P v
| 0.000] ] 0.0] 0.0000|CLO4~-85

| RT | Type | Area |  Amount | Compound |
| -[min] | | | lug/sample] | Name

_______ oty Dttt
| 8.870|PBA | 490120.0 5.0000|CLO4-89-ISTD |

*¥% End of Report ***
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND10.D Sample Name: 1902253006

Injection Date: 1/28/2019 11:12:12 Seq Line: 10

Sample Name: 1902253006 Location: vial 80

Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pul

Acg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\l\METHODS\CLO4-—DPR M

Last Changed: 12/3/2018 12:46:06

Perchlorate ana-lys is

y_ MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND10.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM" |

. : T T . . : [ . : . T - T . | T : . T :
2 4 6 8 10 min
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND10.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

TS W RS N

—

o

o

o
I

500 {/L

- T | T T ‘ T T T | T ¥ T { T T T ‘ T T T ] T T T
. 2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (28JANT9D\28JAND10.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

- 18000?_ : 8.809 - CLO4-89-IST

2 4 6 8 10 min|
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND10.D Sample Name: 1902253006

Injection Date: 1/28/2019 11:12:12 Seqg Line: 10
Sample Name: 1902253006 Location: vial 80
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl
Acg. Method: CLO4-AQN.M
Analysis Method: C: \HPCHEM\1\METHODS\ CLOA-DPR.M
. Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

| rRT | Type | Area Amount | Compound

| [min] | l [ug/sample] | Name |
——————— I B e T T

| 0.000] | 0.0] 0.0000|Perchlorate |

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound |

| [min] | | | lug/sample] Name {
——————— [ ) e P

|~ 0.000] | 0.0| 0.0000|CLOA-85

[ RT | Type | Area Amount ] Compound l
| [min] | | [ug/sample] Name |

——————— e P
| 8.809|PBA 495621.1| 5.0000 |CLO4-89-ISTD. |

*** End of Report ***
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Data file: C: \HPCHEM\ 1\DATA\28JAN19D\28JAND11.D Sample Name: 1902253007 10X

Injection Date: 1/28/2019 11:26:10 Seq Line: 11

Sample Name: 1902253007 10X Location: vial 81

Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\l\METHODS\CLO4—DPR M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

r’ MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND11.D) ~ API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.971 - Perchlorat
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND11.D Sample Name: 1902253007 10X

Injection Date: 1/28/2019 11:26:10 Seq Line: 11

Sample Name: 1902253007 10X Location: vial 81

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acqg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last: Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 10.000000

Sample Amount: 0.000

| RT | Type | Area |  Amount \ Compound l
| [min] | | lug/sample] | Name ‘

——————— I e e Femeaa
| 8.971|BBA | 1579865.0| 79.6796 | Perchlorate |

RT | Type Area |  Amount I Compound |
| [min] | | lug/sample] | Name |
—————————————————————————— )
| 8.989|BBA | 464345.6| 77.6765 |CLO4~85 |

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area |  Amount | Compound

| [min] | i | [ug/sample] | Name i
——————— ey

| 8.993|pBA | 620861.9]| 50.0000|CLO4-89~-TSTD |

*%* End of Report ***
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Data file: C:\HPCHEM\1\DATA\28JANI19D\28JAND12.D Sample Name: 1902392001

Injection Date: 1/28/2019 11:39:55 Seq Line: 12

Sample Name: 1902392001 Location: Vvial 82

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\1\METHODS\CLO4-DPR .M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND12.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.564 - Pe_rchlorat

— Ny N
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: 2 4 6 8 10 min
MSD1 85, EIC=84.7:85.7 {28JAN19D\28JAND12.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND12.D Sample Name: 1902392001
Injection Date: 1/28/2019 11:39:55 Seq Line: 12
Sample Name: 1902392001 Location: Vvial 82
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 30 pul
Acqg. Method: CLO4-AQN.M

analysis Method:
Last Changed:

C: \HPCHEM\ 1\METHODS\CLO4-DPR.M
12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: ' 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7
|  RT | Type | Area |  Amount | Compound
| [min] | ' | | [ug/sample] | Name
[ e e e |~
| 8.564{PBA | 42787.5] 0.5294 | Perchlorate
Signal2: MSD1 85, EIC=84.7:85.7
| - RT | Type |  Area |  Amount | Compound
| [min] | [ug/sample] | Name
e T e oo
| 8.594|pBA | 17413.6]| 0.5276|CLO4-85
Signal3: MSD1l 89, EIC=88.7:89.7
RT | Type | Area Amount I Compound
| [min] | | lug/sample] Name
P e rarras
| 8.590|BBA | 411974.2] 5.0000|CLO4~89-ISTD
**% End of Report ***
LCMS04 “Mon, 28. Jan. 2019 (Page¥7 bt 125
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND13.D Sample Name: 1902392002

100

Injection Date: 1/28/2019 11:53:40
Sample Name: 1902392002 100

. Location:
Acg Operator: TNB

Inj. No.: 1
Inj. Vol.:

Acqg. Method:
Analysis Method:
Last Changed:

CLO4-AQON.M
C; \HPCHEM\ 1\METHODS\CLO4-DPR.M
12/3/2018 12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:63.7 (28JANTOD\2BJANDT3.D) API-ES, Neg, SIM, Frag: 160, "Negative SV

140000 J 9.025 - Perchlorat
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MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND13.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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min

2 4
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND13.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.047 - CLO4-89-IST
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Data file: C: \HPCHEM\ 1\DATA\28JAN19D\28JAND13.D Sample Name: 1902392002 100
Injection Date: 1/28/2019 11:53:40 Seq Line 13
Sample Name: 1902392002 100 Location: vial 83
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl
Acg. Method: CLO4-AQN.M
Analysis Method: C: \HPCHEM\ 1 \METHODS \CLO4~-DPR .M
Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 100.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound
| [min] | | | lug/sample] l Name

s T e e
|~ 9.025|BBA 4308506.0 | 2083.7018|Perchlorate
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound
| [min] ] | lug/sample] | Name
o e oo T oo
| 9.04l|pBA | 1241533.1|  1996.4734|CLO4-85

Signal3: MSD1 89, EIC=88.7:89.7
- RT Type- | Area |  Amount | Compound
[min] ' ] | [ug/sample] | Name
o Tt [ e
| 9.047|PBA ' 622672.9 | 500.0000|CLO4-89-ISTD
*** End of Report ***
LCMS04 Mon, 28. Jan. 2019 (Rage Y918 128
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND14.D Sample Name: 1902392003

100

Injection Date: 1/28/2019 12:07:33 Seq Line: 14
Sample Name: 1902392003 100 Location: vial 84
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 30 pl

Acqg. Method: CLO4-AQN.M
Analysis Method: C: \HPCHEM\ 1\METHODS \CLO4-DPR.M
Last Changed: 12/3/2018 .12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND14.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

‘51 9.042 - Perchlorat
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND14.D Sample Name: 1902392003

Injection Date: 1/28/2019 12:07:33 Seqg Line:

Sample Name: 1902392003 100 Location:

Acg Operator: TNB Inj. No.:
Inj. Vol.:

Acg. Method: . CLO4-AQN.M

Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4-DPR .M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Ccalib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: . 1.000000

Dilution: 100.000000

Sample Amount: 0.000

RT | Type | Area |  Amount | Compound
| [min] | | | [ug/sample] | Name
————————————— e Ptoma e
| 9.042|PBA | 3951233.8] 2283.0283 |Perchlorate

| RT | Type | Area | Amount | Compound

| [min] | - | | [ug/sample] | Name
——————— e P

| 9.057|pBA | 1143303.5] 2194.7418|CLO4-85

| RT | Type Area |  Amount | Compound

| [min] | | [ug/sample] | Name
__________________________ i e — ! e

| 9.060|PBA . 518929.0] 500.0000|CLO4-89-ISTD

*** End of Report ***

LCMS04 .. Mon, 28. Jan. 2019 (Rage B127 125
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND15.D Sample Name: 637601 C
Injection Date: 1/28/2019 12:21:18 Seq Line: 15
Sample Name: 637601 ccvezs Location: vial 71
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 30 ul
Acq. Method: CLO4-AQN.M
Analysis Method: C: \HPCHEM\ 1\METHODS\CL(O4~DPR .M
Last Changed: - 12/3/72018 12:46:06

Perchlorate amnalysis

cvezs

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND15.D) API-ES, Neg, SIM, Frag: 160, "Negative SiM"

120000 9.018 - Perchlorat
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND15.D Sample Name: 637601 ccvezs

Injection Date: 1/28/2019 12:21:18 Seq Line: 15

Sample Name: 637601 CCcvaezs Location: vial 71

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acqg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4-DPR .M

Last Changed: 12/3/2018 12:46:06

Sorted By:

: Signal
Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000
Dilution: 1.000000

Sample Amount: 25.000

| RT | Type: Area | Amount | Compound |
| [min] E | %[ug/sample] % Name E
| 9.018|PBA | 3780684.7| 26.5117 |perchlorate ]

Signal2: MSD1 85, EIC=84.7:85.7

|. RT | Type Area | Amount Compound !
| [min] | : | [ug/sample] Name i

——————— e P
| 9.034|pBA | 1084316.3 | 25.2431|CLO4-85 |

Signal3: MSD1 89, EIC=88.7:89.7

RT | Type | Area |  Amount Compound |
| [min] : | | fug/sample] Name |
————————————— e irvas ]
| 9.040|BBA | 424334.0]| 5.0000|CLO4-89-ISTD 1

*+% End of Report ***
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Data file: C: \HPCHEM\ 1\DATA\28JAN19D\28JAND16.D Sample Name: 19023920

Injection Date: 1/28/2019 12:35:04 Seqg Line: 16
Sample Name: 1902392004 100 Location: vial 85
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 30 ul

Acg. Method: | CLO4-AQN.M
Analysis Method: C . \HPCHEM\ 1 \METHODS\CLO4~-DPR. M
Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

04 100

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND16.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

q 9.019 - Perchlorat
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Data file: C : \HPCHEM\ 1 \DATA\28JAN19D\28JAND16.D

Sample Name: 1902392004 100
Injection Date: 1/28/2019 12:35:04 Seq Line: 16
Sample Name: 1902392004 100 Location: vial 85
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl
Acqg. Method: CLO4-AQN.M
Analysis Method: C +\HPCHEM\ 1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: . 100.000000

Sample Amount:, 0.000

LCMS Results

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound
| [min] | - | | [ug/sample] Name
-------- ] P
| 9.019|pBA - | 13868192.0] 10184.8136 | Perchlorate
Signal2: MSDLl 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound
| [min] ) | [ug/sample] | Name

e | e e e - l ____________ I _______________
| 9.034|pBA \ 4160845.0|  9801.3642|CLO4-85
Signal3: MSD1 89, EIC=88.7:89.7

RT | Type | Area | Amount | Compound
| [minl | | | [ug/sample] | Name
__________________________ I____.___.___.__l_____._.__________
| 9.034lPBA l 356653.1]| 500.0000|CLO4-89-ISTD
*x* End of Report ***
LCMS04 "Mon, 28. Jan. 2019 (Page 85 &P 125
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Data file: C:\HPCHEM\l\DATA\Z8JAN19D\28JAND17.D

Injection Dater

Sample Name:
Acqg Operator:

Acg. Method:

Analysis Method:

Last Changed:

1/28/2019
1902392005
TNB

CLO4-AQN.M

12:49:00

C:\HPCHEM\l\METHODS\CLO4~DPR.M

12/3/2018

12:46:06
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Data file: C:\HPCH

Injection Date:
Sample Name:
Acq Operator:

Acqg. Method:
Analysis Method:
Last Changed:

Perchlorate analys

Sorted By: Signal
Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 0.000
LCMS Results

Signall: MSD1 83, EIC=82.7:83.7
| RT | Type | Area | amount - | Compound
| [(min] | ] | fug/sample] | Name
R P R T e oo
| 8.580|pBA |~ 51442.9/| 0.6812|Perchlorate
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area Amount | Compound
| [min] | | [ug/sample] | Name
——————— I vy P
‘ 8.597|PBA | 22699.7] 0.7913|CLO4-85
Signal3: MSD1 -89, EIC=88.7:89.7

RT | Type | Area |  Amount | Compound

(min] | . | [ug/sample] | Name
e R reTror e oo
| 8.605|BBA | 336195.9]| 5.0000|CLO4~89-ISTD

xx* End of Report ***
L.CMS04 "Mon,. 28. Jan. 2019 (Pege 8700 12

EM\1\DATA\28JAN19D\28JAND17.D Sample Name: 1902392005
1/28/2019 12:49:00 Seq Line 17
1902392005 Location: Vial 86
TNB Inj. No.: 1

Inj. Vol.: 30 ul
CLO4-AQN.M

C: \HPCHEM\1\METHODS\CLO4-DFR.M
12/3/2018 12:46:06

is

Page 2 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND1I.D Sample Name: 1902392007 MSD

Injection Date: 1/28/2019 13:16:32 Seq Line: 19

Sample Name: 1902392007 MSD Location: vial 88

Acg Operator: TNB Inj. No.: 1
: Inj. Vol.: 30 ul

Acg. Method: CLO4~-AQN.M

Analysis Method: C:\HPCHEM\1 \METHODS\CLO4-DPR.M

Last Changed: ©12/3/2018 12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND19.D) API-ES, Neg, SIM, Frag: 160, "Negative SiM"

8.606 - Perchlorat

o
ol v e by o

T T T T T T T T T v T i T

7 T T

T T T T T
2 4 6

10

min

8
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND19.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

PRSIV SN SN SO SN NV R

o1

(@]

(o]

o
I

8.620 - Ciftiys\\\\\¥

o
1

20000
15000
10000 : o
, . : : : [ : .

T T T

4 6

10

min

2 8
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND19.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

sl

T T - T l T T

A 8.630 - CLO4-89-IST
; | y . :
4

10

min|

- 2

LCMS04 Mon, 28. Jan. 2019 (Rege 8808 125 Page 1 of 2



Data file: C: \HPCHEM\ 1\DATA\28JAN19D\28JAND19.D Sample Name: 1902392007 MSD

Injection Date: 1/28/2019 13:16:32 Seq Line: 19

Sample Name: 1902392007 MSD Location: vial 88

Acqg Operator: TNB Inj. No.: 1
: Inj. Vol.: 30 pl

Acqg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4~-DPR .M

Last Changed: Y 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

RT | Type | Area |  Amount | Compound |
| (min] | | | lug/sample] | Name {
———————— S IR R Pt —
|  8.606|PBA | 389105.6| 3.7587|Perchlorate |

| RT | Type | Area |  Amount | Compound |
| [min] | | | lug/sample] | Name

e o oo [ |
| 8.620|BBA |  131668.6] 4.1384|CLO4-85 1

Signal3: MSD1 89, EIC=88.7:89.7

RT | Type | Area |  Amount | Compound

[min] | y | [ug/sample] | Name |
——————— B e e
| 8.630{BBA | 336729.2] 5.0000|CLO4-89-ISTD |

*** Fnd of Report ***

LCMS04 Mon,‘28. Jan. 2019 ags 89 pB12m Page 2 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND20.D Sample Name: 1902392008 10X

Injection Date: 1/28/2019 13:30:27 Seq Line: 20

Sample Name: 1902392008 10x Location: vial 89

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 ul

Acqg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: ©12/3/2018 12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28JANT9D\28JAND20.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.800 - Perchlorat

T T T T T T ¥ T T T T T T T T T T T T T T

4 6 8 10

min

2
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND20.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM*

8.817 - CLO4-8

T T T T T ¥ T T T T T T T T T T T T T T T

2 4 8 10

min

6
MSD1 89, EIC=88.7:89.7 (28JANT9D\28JAND20.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.824 - CLO4-89-IST

2 4 6 8 10

min

L,OMSN4

Mon, 28. Jan. 2019  022%P%0% 18R page 1 of 2



Data file: C:\HPCHEM\I1\DATA\28JAN19D\28JAND20.D

Injection Date:
Sample Name:
Acqg Operator:

Acqg. Method:
Analysis Method:
Last Changed:

C: \HPCHEM\ 1\METHODS\CLO4-DPR.M
12/3/2018 12:46:06

Perchlorate analysis

‘Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: , 10.000000

Sample Amount: 0.000

LCMS Results
Signall: MSD1 83, "EIC=82.7:83.7
RT | Type | Area Amount ! Compound

| [min] | | [ug/sample] | Name
_______ l______] I PO [
| s8.s00|pBA. | 1269636.9 112.5497 | Perchlorate

Sample Name: 1902392008 10X
1/28/2019 13:30:27 Seq Line: 20
1902392008 10X Location: vial 89
TNB Inj. No.: 1
Inj. Vol.: 30 ul
CLO4-AQN.M

| RT | Type | Area |  Amount | Compound

| [min] | | | lug/sample] | Name

——————— e e P
| 8.817|PBA | 391953.7|  115.3271|CLO4-85
Signal3: MSD1 89, EIC=88.7:89.7

| RrRT | Type | Area | Amount Compound

| [min] | | | [ug/sample] Name

——————— I S e P r v
| 8.824|PBA . | 348447.3| 50.0000|CLO4-89-ISTD

*x% End of Report ***
LCMS04 Mon, 28. Jan. 2019 P 1% 18R

Page 2 of 2



Data file: C:\HPCHEM\ 1\DATA\28JAN19D\28JAND21.D Sample Name: 1902392009

" Injection Date: 1/28/2019 13:44:15 Seqg Line: 21
Sample Name: 1902392009 Location: vial 90
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 30 ul
Acqg. Method: CLO4-AQN.M
Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4-DPR .M
Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

r MSD1 83, EIC=62.7:83.7 (28JAN19D\28JAND21.D)  API-ES, Neg, SIM, Frag: 160, "Negatwe Sim”
14000 i ‘
12000 —
10000—2
8000 —
6000 f
4000 f
2000 ] '
: OJ%F'[ ——
MSD1 85, EIC= 8478527 28JAN19D\28JAND21 D) APIES, Neg, SIM, Frag 160, "Negative SIM"
14000
12000% :
1oooo—f
aooo—f
6000—? .
‘ 4ooo—f
2000—3
0L

2 10 min
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND21 D) API-ES, Neg, SIM, Frag 160, "Negative SIM"

14000 f
12000
] 8.511 - CLO4-89-IST!

10000

8000

6000

4000
20001 :

0

T T T T T T T T T T T

8 10 min

L,CMS04 Mon, 28. Jan. 2019 Je0e 9208 12% page 1 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND21.D Sample Name: 1902392009

Injection Date: 1/28/2019 13:44:15 Seq Line: 21

Sample Name: 1902392009 Location: vial 90

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acqg. Method: " CLO4-AQN.M

Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1l 83, EIC=82.7:83.7

Amount

RT | Type | Area | [ Compound [
| [min) l E i[ug/sample] ! Name l
| 0.000] | 0.0] 0.0000 |Perchlorate ]

Signal2: MSD1 85, EIC=84.7:85.7

RT | Type | Area | Amount l Compound
| [min) i i | lug/sample] 1 Name |
| 0.000] } o.o‘ 0.0000|CLO4-85 [
Signal3: MSD1 89, EIC=88.7:89.7

RT | Type | Area | Amount | Compound |
| [min] | | [ug/sample] | Name |
——————— e P e
| s.s11|BBA | 302558.0] 5.0000 |CLO4-89~ISTD 1

+x% End of Report **¥*

LCMS04 Mon, 28. Jan. 2019 oZa0e3,0f 123 Page 2 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND22.D Sample Name: 1902253007

Injection Date: 1/28/2019 13:58:01 Seqg Line: 22
Sample Name: 1902253007 10X Location: vial 81
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 30 ul

Acg. Method: CLO4-AQN.M
Analysisg Method: C': \HPCHEM\ 1\METHODS\CLO4~-DPR.M
Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

10X

N

o

o

o

o
i

15000

10000

5000

o

o by by Lo

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND22.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.973 - Perchlorat

T e T T T T T T T ¥ T T T T T T

4 6

2 8
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND22.D)  API-ES, Neg, SiM, Frag: 160, "Negative SIM"

8.985- CLO4-8

min

T T T T T T T T T T T T T T T T T

2 4 6 8

10

min

14000 3
12000
10000 |
8000 4
6000

4000

ol

2000

Liaa Ll

|

:

MSD1 89, EiC=88.7:89.7 (28JAN19D\28JAND22.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.994 - CLO4-89-IST

min

Lﬂ\ﬂC‘f‘\A

Mon 28, Jan. 2019 opf%f‘:l?g 1123?%1 Page 1 of 2



Data file: C:\HPCHEM\l\DATA\Z8JAN19D\28JAND22.D Sample Name: 1902253007 10X

Injection Date: 1/28/2019 13:58:01 Seq Line: 22

Sample Name: 1902253007 10X Location: vial 81

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acg. Method: CLO4-AQN .M

Analysis Method: = .C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 10.000000

Sample Amount: . 0.000

| RT | Type | Area |  Amount | Compound

| [min] | | [ug/sample] | Name |
————————————————————————————————————— | mmmm e

| 8.973|BBA | 977785.3 77.8015|Perchlorate |

Signal2: MSD1 85, EIC=84.7:85.7

| = RT | Type Area | Amount | Compound

| [min] | | [ug/sample] | Name [
————————————————————————— [ e

| 8.985|pBA | 304112.6] 80.1060 |CLO4-85 |

| RT | Type | Area | Amount | Compound

| [min] | | | [ug/samplel | Name |
——————— e I o

| 8.994|BBA | 393916.7| 50.0000|CLO4-89-ISTD |

*x* End of Report ***

LCMS 04 Mon, 28. Jan. 2019 O@%¥%¥§¥]$§ Page 2 of 2



Data file: C:\HP

Injection Date:
Sample Name:
Acqg Operator:

Acg. Method:
Analysis Method:
Last Changed:

Perchlorate anal

CHEM\ 1\DATA\28JAN19D\28JAND23.D

1/28/2019 14:11:46
1902392002 100

CLO4-AQN.M
C : \HPCHEM\ 1 \METHODS\CLO4-DPR.M
12/3/2018 12:46:06

ysis

Sample Name:

Seq Line:
Location:
TNB Inj. No.:
Inj. Vol.:

vial 83
1
30 pl

1902392002

100

E

100000 -

80000

60000

PR !

40000

20000

r MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND23.D)

API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.026 - Perchlorat

0_

T T T T T T T ¥ T T ¥

6

¥ T T

min

v 30000
25000
20000
15000

10000

T ETINY I I STATATINN AR A

5000

2 4
MSD1 85, EIC=84.7:85.7 (28JAN19D\28JAND23.D)

8
API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.042 - CLO4-8

T T T T T T T T T T T

2

T T T
8

min

4
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND23.D)

6
API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.044 - CLO4-89-IST

min

LCMSNA

029e 50 12

Mon. 28. Jan. 2019

Page 1 of 2



Lo

Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND23.D Sample Name: 1902392002 100

Injection Date: 1/28/2019 14:11:46 Seq Line: 23

Sample Name: 1902392002 100 Location: Vvial 83

Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate aﬁalysis

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000

Dilution: 100.000000

Sample Amount: 0.000

Signall: MSDl 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound |

| [min] | | [ug/sample] Name |
——————— e e Pt e

| 9.026|pBA | 3100678.5| 2101.4634|Perchlorate |

Signal2: MSDl 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound

| (min] % E | fug/sample] | Name |
__________________________ I_.___..,.__.,_.__ e

| 9.042|PEA | 894469.5|  2015.4943|CLO4-85 |

Signal3: MSDl 89, EIC=88.7:89.7

RT | Type | Area |  Amount | Compound |
| [min] | | [ug/sample] | Name |
———————— e PP Ty ]
| 9.044|PBA ] 444153.2]| 500.0000|CLO4-89-ISTD |

**x%x End of Report ***

LoManda ’ Mon., 28. Jan. 2019 0722982798 1R Page 2 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND24.D Sample Name: 1902392004

Injection Date: 1/28/2019 14:25:34 Seqg Line: 24

Sample Name: 1902392004 1K Location: vial 91

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 30 ul

Acqg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

1K

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND24.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.042 - Perchlorat

T T T T T T T T T T T T T T T T T

2 4 6 8

7
10

min|

f—

NMSD1 85, EIC=84.7:85.7 (28JANTOD\28JAND24.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9,055 - CLO4-8

T T T T T T ¥ T T T T T T T T T T

4 6 8

min

2
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND24.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.062 - CLO4-89-IST

min|

LCMS04

Mon, 28. Jan. 2019 0@39?49’83(9;% Page 1 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND24.D

Injection Date:
Sample Name:
Acg Operator:

Acg. Method:
Analysis Method:
Last Changed:

1/28/2019 14:25:34 Seq Line:
1902392004 1K Location:
TNB Inj. No.:

Inj. Vol.:
CLO4-AQN.M

C: \HPCHEM\ 1\METHODS\CLO0O4-DPR .M
12/3/2018 12:46:06

Perchlorate analysis

Sorted By:
Calib. Data Modi
Multiplier:
Dilution:

Sample Amount:

Signal
Mon, 3.
1.000000
1000.000000
0.000

fied: Dec. 2018, 00:29:27 pm

Sample Name:

1902392004

Signall: MSD1 83, EIC=82.7:83.7
RT | Type | Area |  Amount Compound
| [min] | [ug/sample] Name
[ ! __________________________________________________
| 9.042|pBA |  1681054.9| 10245.3827|Perchlorate

RT | Type | Area |  Amount | Compound
| [min] | | | [ug/samplel | Name
——————— e e TRPeRE RS
| 9.055|PBA | 499806.8| 10119.5370|CLO4-85

Signal3: MSD1l 89,

EIC=88.7:89.7

| RT | Type | Area |  Amount | Compound
| [min] | - | [ug/sample] | Name
——————— ] e e
| 9.062|pBA | 508672.5| 5000.0000|CLO4-89-ISTD
**% End of Report ***
LOMSN4 Mon, 28. Jan. 2019 d???f?f#%&?

Page 2 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND25.D Sample Name: 1902352006 MS

Injection Date: 1/28/2019 14:39:20 Seq Line: 25

Sample Name: 1902392006 MS Location: vial 87

Acqg Operator: TNB Inj. No.: 1
' Inj. Vol.: 30 pul

Acqg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28JANT9D\28JAND25.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9,071 - Perchlorat

T T T T T T T I T T v i T T T T T T T T T

2 4 6 8 10

min

MSD1 85, EIC=84.7:85.7 (28JANT19D\28JAND25.D)  API-ES, Neg, SIM, Frag: 160, *Negative SiM"

9.083 - CLO4-8

|

T T T T T T T T T T T T T T T T T T T T T

2 4 6 8 10

min

MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND25.D)  API-ES, Neg, SIM, Frag: 160, *Negative SIM"

9.092 - CLO4-89-IST

min|

L.CMS04
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND25.D

Injection Date:
Sample Name:
Acg Operator:

Acqg. Method:
Analysis Method:
Last Changed:

-1/28/2019 14:39:20 Seq Line:

1902392006 MS Location:

TNB Inj. No.:
Inj. Vol.:

CLO4-AQN .M

C : \HPCHEM\ 1\METHODS\CLO4~-DPR.M

12/3/2018 12:46:06

Perchlorate analysis

Sample Name:

Sorted By: Signal
Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 0.000
LCMS Results
Signall: MSD1 83, EIC=82.7:83.7
|  RT | Type | Area Amount | Compound l
| [min] | [ [ug/sample] | Name |
——————— e ey Fo ]
| 9.071|BBA = | 694065.9] 4.1829|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area | Amount | Compound |
| [min] | [ | [ug/sample] | Name {
——————— I e P ]
| 9.083|pBA | 215904.9] 4.2584|CLO4-85 1
Signal3: MSDl 89, EIC=88.7:89.7
| RT | Type | Area | Amount | Compound
| [min] | | %[ug/sample] i Name |
_______ l__.___,._!_.___.___.________ e e
| 9.092|BBA | 536116.9]| 5.0000|CLO4-89~ISTD |
**% End of Report ***
LeMand won, 28. Jan. 2019 05984049 {4

Page 2 of 2
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Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND26.D Sample Name: 637602 ccvaez2s

Injection Date: 1/28/2019 14:53:57 Seq Line: 26

Sample Name: 637602 ccves Location: vial 71

Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 30 pl

Acg. Method: CLO4-AQN.M

Analysis Method: C : \HPCHEM\ 1 \METHODS\CLO4-DPR.M

Last Changed: 12/3/2018 12:46:06

Perchlorate analysis

120000 -
100000
80000

60000

S ST R A

40000

20000

0]

MSD1 83, EIC=82.7:83.7 (28JAN19D\28JAND26.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.030 - Perchlorat

T T T T v T T T T T T T T T T T T T T T T T T

2 4 6 8 10 min

o

30000 -

I

n
6]
o
Q.
o
|

20000

15000

10000

5000

P IS AP AT IS IS Ue A ST

o

MSD1 85, EIC=84.7:85.7 (28BJAN19D\28JAND26.D)  API-ES, Neg, SiM, Frag: 160, "Negative SIM"

9.046 - CLO4-8

T T T T ¥ T T T T T T T T T T T T v T T T T ¥

4 6 8 10 min

: 2
MSD1 89, EIC=88.7:89.7 (28JAN19D\28JAND26.D)  API-ES, Neg, SIM, Frag: 160, “Negative SIM"

9.053 - CLO4-89-IST

2 4 6 . 8 10 min|

LCMS04

-Mon, 28. Jan. 2019 5’@9%&(}%@:% Page 1 of 2



Data file: C:\HPCHEM\1\DATA\28JAN19D\28JAND26.D

Injection Date:.
Sample Name:
Acqg Operator:

Acg. Method:
Analysis Method:
Last Changed:

1/28/2019 14:53:57 Seq Line:
637602 cecvezs Location:
TNB Inj. No.:

Inj. Vol.:
CLO4-AQN.M

C:\HPCHEM\ 1\METHODS\CLO4-DPR .M
12/3/2018 12:46:06

Sorted By: Signal

Calib. Data Modified: Mon, 3. Dec. 2018, 00:29:27 pm
Multiplier: ' 1.000000

Dilution: 1.000000

Sample Amount: 25.000

Signall: MSD1 83,
RT | Type |
| [min] | '
_______ |—==---
9.030|PBA

EIC=82.7:83.7
Area | Amount | Compound
[ug/sample] | Name
________________________ I e
3495668.0| 26.8984 | Perchlorate

Sample Name:

vial 71
1
30 pl

RT | Type | Area Amount l Compound |
| [min] | l | [ug/sample] | Name |
——————— e Bl el Bt it ittt
| 9.046|PBA | 992722.0 25.3712 |CLO4-85
Signal3: MSD1-89, EIC=88.7:89.7

RT | Type | = Area |  Amount | Compound [
| [min] | o | [ug/samplel | Name }
——————— I e
| 9.053|pBA | 386403.7| 5.0000|CLO4-89-ISTD |

*x% End of Report ***
LCMS04 Mon, 28. Jan. 2019 070SL080MIR0

Page 2 of 2
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Batch Report: C:\HPCHEM\1\DATA\080CT18I\080CT18D.B

Batch Review Method:

C:\HPCHEM\1\METHODS\CLO4-DPR .M

["#' ==> Run has not been reprocessed with Batch Review Method

'*!' ==> Run has been saved with batch file]

Sample Location Inj

#* CLO4@ 75.u Vial 80

3=

*

@]

oy

O

o~

®

=

o

c

<
A R N B S

m

'_l

-

3
PRRPRPRRPRERE

Sample - Location Inj

#* CLO4@ 75.u Vvial 80

3=

*

@]

g

O

=

®

[N}

u

c

<
- - .'_l. - - - -

o

'._I

<

®
PRRPPRRPPP

Sample Loecation Inj

SampleType Run

Control
Control
Control
Control
Control
Control
Control
Control

PO W10 Ul

e

Perchlorate

RwOwoaddE oo

.40790e4
.26957e5
.50307e5
.07623e6
.88097e6
.29507e6
.45737e6
.10069e6

SampleType Run CL0O4-89-ISTD

Control
Control
Control
Control
Control
Control
Control

PO Wwo o Ul

e

SampleType Run

Wwwwwwww

.79545e5
.52582e5
.66805e5
:56815eb
.32340e5
.59393e5
.45193e5
.64657e5

CLO4-85

Perchlorate

W wYwwwwwww

CL0O4-89-ISTD

Perchlorate

9.73826e-1
2.19167
4.80912
9.38291
25.83039
49.91981
74.88523
9.38952

CL0O4-89-ISTD

e R B et | = | oo | == |~ mm e

#*
#* CLO4@ 1.0u Vial 74 1
#* CLO4@ 2.0u Vial 75 1
#* CLO4@ 5.0u vial 76 1
#* CLo4e 10.u Vial 77 1
#* CLO4@ 25.u vial 78 1
#* CLO4@.50.u Vial 79 1
#* CLO4@ 75.u Vial 80 1
* ICAL Verf@ vial 81 1
*

LCMS04 10/11/2018 1:33:46 PM TNB

4
Control 5
Control 6
Control 7
Control 8
Control 9
Control 10
Control 11

** End of Report ***

Page 105 of 125

WNPFPOWEREJWw

.17987e4
.05436e4
.69833e5
.31565e5
.62978e5
.91847e6
.93835e6
.27974e5

W W WYWWWYWLWLWLY

9.6086le-1
2.16955
4.87565
9.58732
25.62680
49.74848
75.02646
9.28908
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Method C:\HPCHEM\1\METHODS\CLO4-DPR.M

Perchlorate

Calib. Data Modified : 10/9/2018 8:01:57 AM

Calculate : Internal Standard

Based on : Peak Area

Rel. Reference Window : 20.000 %

Abs. Reference Window : 0.000 min

Rel. Non-ref. Window : 20.000 %

Abs. Non-ref. Window : 0.000 min

Use Multiplier & Dilution Factor with ISTDs

Uncalibrated Peaks : not reported

Partial Calibration : No recalibration if peaks missing

Curve Type : Quadratic (some peaks differ, see below)
Origin : Ignored (some peaks differ, see below)
- Weight : Linear (Amnt) (some peaks differ, see below)

Recalibration Settings:
Average Response : Average all calibrations
Average Retention Time: Floating Average New 75%

Calibration Report Options
Printout of recalibrations within a sequence:
Calibration Table after Recalibration
Normal Report after Recalibration
If the sequence is done with bracketing:
Results of first cycle (ending previous bracket)

Default Sample ISTD Information (if not set in sample table):
ISTD ISTD Amount Name

____l___;,' ________ ] _________________________

1 5.00000 CLO4-89-ISTD
Signal 1: MSDl 83, EIC=82.7:83.7
Signal 2: MSD1 85, EIC=84.7:85.7
Signal 3: MSD1 89, EIC=88.7:89.7

RetTime Lvl = Amount Area Amt/Area Ref Grp Name

9.287 1 1 1.00000 9.40790e4 1.06294e-5 1 Perchlorate
2 2.00000 2.26957e5 8.8l224e-6
3 5.00000 5.50307e5 9.08584e-6
4 10.00000 1.07623e6 9.29172e-6
5 25.00000 2.88097e6 B8.67764e-6
6 50.00000 6.29507e6 7.94272e-6
7 75.00000 9.45737e6 7.93033e-6
9.314 3 1 5.00000 3.79545e5 1.31737e-5 +Il CLO4-89-ISTD
2 5.00000 3.52582e5 1.418lle-5
3 5.00000 3.66805e5 1.36312e-5
4 5.00000 3.56815e5 1.4012%e-5
5 5.00000 3.32340e5 1.50448e-5
6 5.00000 3.59393e5 1.39124e-5
» 7 5.00000 3.45193e5 1.44847e-5
9.316 -2 1 1.00000 3.17987e4 3.14479%e-5 1 CLO4-85
2 2,00000 7.05436e4 2.83513e-5
3 5.00000 1.69833e5 2.94406e-5
4 10.00000 3.31565e5 3.01600e-5
5 25.00000 8.62978e5 2.89695e-5
6 50.00000 1.91847e6 2.60625e-5

LCMS04 10/11/2018 1:14:59 PM TNB Page 106 of 125
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Method C:\HPCHEM\1\METHODS\CLO4-DPR.M

RetTime Lvl Amount Area Amt/Area Ref Grp Name

!
7 75.00000 2.93835e6 2.55246e-5
More compound-specific settings:

Compound: Perchlorate

Time Window : From 7.196 min To 11.196 min
Curve Type : Quadratic
Origin : Ignored
Calibration Level Weights:/

Level 1 1

Level 2 0.5

Level 3 0.2

Level 4 0.1

Level 5 0.04

Level 6 0.02

Level 7 0.013333

Compound: CL0O4-89-ISTD

Time Window : From 7.207 min To 11.192 min

Curve Type : Linear

Origin : Included

Calibration Level Weights:
Level
Level
Level
Level
Level
Level
Level

SoUTs W R
PRRRPRP

Compound: CLO0O4-85

Time Window : From 7.211 min To 11.211 min
Curve. Type : Quadratic
Origin : Ignored
Calibration Level Weights:/

Level .1 1

Level 2 0.5

Level 3 0.2

Level 4 0.1

Level 5 0.04

Level 6 0.02

Level 7 0.013333

LCMS04 10/11/2018 1:14:59 PM TNB Page 107 of 125 v Page 2 of 3



Method C:\HPCHEM\1l\METHODS\CLO4-DPR.M

Area Ratio Perchlorate at exp. RT: 9.287
b, “ MSD1 83, EIC=82.7:83.7
25+ Correlation: 0.99971
b Residual Std. Dev.: 0.16701
20? Formula: y = ax? + bx + ¢
155 6 ooa: 1.45482e-2
] b: 1.61590
105 5 c: -6.73998e-2
] X: Amount Ratio
55 4 y: Area Ratio
223 Calibration Level Weights:
03 . . . | . . 1 Level 1 1
0 10 Level 2 0.5
Amount Ratio Level 3 0.2
Level 4 0.1
Level 5 0.04
Level 6 0.02
Level 7 0.013333
Area Ratio CLO4-89-ISTD at exp. RT: 9.314
p g | MSD1 89, EIC=88.7:89.7
] Correlation: 1.00000
0.8 Residual Std. Dev.: 0.00000
1 Formula: ¥ = mxX + b
0.6 m: 1.00000
. b: 0.00000
0.4 x: Amount Ratio
] v: Area Ratio
0.2 Calibration Level Weights:
] Level 1 .1
ok S — Level 2 1
0 0.5 1 Level 3 1
Amount Ratio Level 4 1
Level 5 1
Level 6 1
Level 7 1
Area Ratio : CLO4-85 at exp. RT: 9.316
Bé “ MSD1 85, EIC=84.7:85.7
E Correlation: 0.99984
7 Residual Std. Dev.: 0.03901
6 Formula: y = ax? + bx + ¢
53 6 a: 6.03220e~-3
4j b: 4.77309e-1
E 5 c: -8.16718e-3
3? x: Amount Ratio
2 4 y: Area Ratio
1523 Calibration Level Weights:
OE l ' ] 1 | . . . Level 1 1
0 10 Level 2 0.5
Amount Ratio Level 3 0.2
Level 4 0.1
Level 5 0.04
Level 6 0.02
Level 7 0.013333

LCMS04 10/11/2018 1:14:59 PM TNB Page 108 of 125 Page 3 of 3



Sequence: C:\HPCHEM\1\SEQUENCE\CLO4\2018\0CT\080CT18I.S

Sequence Table:

Method and Injection Info Part:

Line Location SampleName Method Inj SampleType InjVolume DataFile
1 Vvial 71 CLO4€@ .10ug/L CLO4-AQN 1 Ctrl Samp
2 Vvial 72 cCLo4e .20ug/L CLO4-AQN 1 Ctrl Samp
3 vial 73 CLO4@ 0.5ug/L CLO4-AQN 1 Ctrl Samp
4 vVvial 74 CLO4@ 1.0ug/L CLO4-AQN 1 Ctrl Samp
5 Vial 75 CLO4@ 2.0ug/L CLO4-AQN 1 Ctrl Samp
6 Vial 76 CLO4@ 5.0ug/L CLO4-AQ0N 1 Ctrl Samp
7 vial 77 CLO4€@ 10.ug/L CLO4-AQN 1 Ctrl Samp
8 Vial 78 CL0O4@ 25.ug/L CLO4-AQN 1 Ctrl Samp
9 vVvial 79 CLO4@ 50.ug/L CLO4-2A0QN 1 Ctrl Samp
10 vial 80 CLO4@ 75.ug/L CLO4-2A0N 1 Ctrl Samp
11 vial 81 ICAL Verf@lOug/L CLO4-AQN 1 Ctrl Samp

LCMS04 10/11/2018 1:21:04 PM TNB Page 109 of 125 Page 1 of 1



" Data file: C:\HPCHEM\1\DATA\080CT18I\080CTI04.D Sample Name: CLO4@ 1.0ug/L

Injection Date:
Sample Name:
Acqg Operator:

Acg. Method:
Analysis Method:
Last Changed:

10/08/2018 11:37:35 Seq Line: 4
CLo4@ 1.0ug/L Location: vial 74
TNB Inj. No.: 1

Inj. Vol.: 25 pl
CLO4~-AQN.M

C: \HPCHEM\ 1\METHODS\CLO4-DPR.M
10/9/2018 08:22:51

Perchlorate analysis

6000

5000

4000

3000

2000

SIS RS SIS VRS R SR SN SR |

MSD1 83, EIC=82.7:83.7 (080CT18N0OBOCTI04.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9,287 - Perchlorat,

4
MSD1 85, EIC=84.7:85.7 (080CT18\080CTI04.D) API-ES, Neg, SIM, Frag: 160, "Negative Sim"

9.316 - CLO4-8

10 min

2 4 6 8 10 min
MSD1T 89, EIC=88.7:89.7 (080CT18080CTI04.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
1zoooJ: 9.314 - CLO4-89-IST
10000 -]
soooé
sooo—f
4000—3
2000%
0 i ' ' | ' ' ' | ; ' ' 1 : ' ' | ' ' ' | ' ; ; |
2 4 6 8 10 min
LCMS04 Thu, 11. Oct. 2018 (Fege11Qof 326 Page 1 of 2



Data file: C:\HPCHEM\1\DATA\080CT18I\080CTIO04.D

Sample Name:

CLo4@ 1.0ug/L

Injection Date: 10/08/2018 11:37:35 Seq Line: 4

Sample Name: cLo4e 1.0ug/L Location: Vial 74

Acg Operator: TNB Inj. No.: 1
: Inj. Vol.: 25 ul

Acg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Tue, 9. Oct, 2018, 08:01:57 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 1.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area |  Amount { Compound |

| [min] | | 1[ug/sample] | Name i
_______ |_._...___I_____.______._.... e | e -

| 9.287|pBA | 94079.0| 0.9738|Perchlorate |

| RT | Type Area |  Amount [ Compound
| [min] | | [ug/sample] | Name

——————— e e
| 9.316|pBA | 31798.7] 0.9609 |CLO4-85 [

| RT | Type | Area |  Amount | Compound
| [min] | | | [ug/sample] | Name
——————— P B el Pt
| 9.314|pBA | 379544.7] 5.0000|CLO4-89-ISTD |
*** End of Report ***
LCMS04 , Thu, 11. Oct. 2018 oRagel14 1of g5 Page 2 of 2



Data file: C:\HPCHEM\1\DATA\080CT18I\080CTIO5.D Sample Name: CLO4@ 2.0ug/L

Injection Date: 10/08/2018 11:51:45 Seq Line: 5

Sample Name: crode 2.0ug/L Location: vial 75

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 ul

Acg. Method: CLO4-2AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

NISD1 83, EIC=82.7:83.7 (080CT18N08OCTI05.D) API-ES, Neg, SIM, Frag: 160, “Negative SIM"

9,259 - Perchlorat

10 min

8
MSD1 85, EIC=84.7:85.7 (080CT18N\08OCT!05.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

3000 - 9.273 - CLO4-8

2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (080CT18N\08OCTI05.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

1 9.297 - CLO4-89-IST

2 4 6 8 10 min|

LCMS04 Thu, 11. Oct. 2018 0Rage12:90f 35 Page 1 of 2



Data file: C:\HPCHEM\1\DATA\080CT18I\080CTI05.D Sample Name: CLO4@ 2.0ug/L

Injection Date: 10/08/2018 11:51:45 Seqg Line: 5

Sample Name: . CLO4@ 2.0ug/L Location: vial 75

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pul

Acg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Tue, 9. Oct. 2018, 08:01:57 am
Multiplier: 1.000000

Dilution: . 1.000000

Sample Amount: 2.000

| RT | Type. | Area |  Amount | Compound
[min] | A | [ug/sample] | Name
————————————————————————— e LT LHERRR
[ 9.259’BBA | 226957.1] 2.1917|Perchlorate }

Signal2: MSD1 85, EIC=84.7:85.7

RT Type | Area | Amount Compound |
| [min] | | [lug/sample] Name |
_________________________ |____________l__________u_________
| 9.273|pBA l 70543.6 | 2.1695 |CLOA-85

Signal3: MSDl 89, EIC=88.7:89.7

| RT | Type | Area |  Amount | Compound |
| [min] | i i[ug/sample] I Name

_______ |______ e e e
| 9.297|pBA | 352581.8] 5.0000|CLO4-89-ISTD |

*** End of Report ***

LCMS04 Thu, 11. Oct. 2018 0 Pagey 1 iRofckeb Page 2 of 2



Data file: C:\HPCHEM\1\DATA\080CT18I\080CTI06.D Sample Name: CLO4@ 5.0ug/L

Injection Date: 10/08/2018 12:05:59 Seq Line: 6

Sample Name: CLO4@ 5.0ug/L Location: vial 76

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 ul

Acg. Method: CLO4-AQN .M

Analysis Method: C :\HPCHEM\ 1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (080CT18N\080OCTI068.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM*

i .
20000 ‘ 9.208 - Perchlorat

2000 - ; — : ; — P ; Cey ; : ; | . — e :
. 2 4 6 8 10 min
MSD1 85, EIC=84.7:85.7 (08OCT181\080OCTI06.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.217 - CLO4-8

MSD1 89, EIC=88.7:89.7 (080CT181\080CTI08.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.223 - CLO4-89-I1ST

2 4 6 8 10 min|

LCMS04 “Thu, 11. Oct. 2018 OPage7l19f (25 Page 1 of 2



Data file: C:\HPCHEM\1\DATA\Q080CT18I\080CTI06.D Sampl

Injection Date: 10/08/2018 12:05:59 Seq Line:

Sample Name: CLo4@ 5.0ug/L Location:

Acqg Operator: . TNB Inj. No.:
Inj. Vol.:

Acg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Tue, 9. Oct. 2018, 08:01:57 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 5.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound

| {min] | | | [ug/sample] | Name
_________________________ | S i e ———————

| 9.208|BBA ; 550306.9| 4.8091|Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

| RT Type Area Amount [ Compound

| fmin] [ug/sample] | Name
_________________________ | e l e

| 9.217|pBA | 169833 .3 | 4.8757|CLO4-85

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area [ Amount | Compound

| [min] | | fug/sample] | Name
_____________________________________ | e

| 9.223|pBA | 366804.8| 5.0000|CLO4-89-ISTD

*** End of Report ***

LCMS04 ~Thu, 11. Oct. 2018 0 Page7l:150f 25
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vial 76
1
25 ul
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Data file:

C:\HPCHEM\ 1\DATA\080CT18I\080CTI07.D

Sample Name:

CL0O4@ 10.ug/L

Injection Date: 10/08/2018 12:20:10 Seq Line: 7

Sample Name: CLo4@ 10.ug/L Location: vial 77

AcCqg Operator: TNB Inj. No.: 1
: Inj. Vol.: 25 pl

Acg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

MSD1 88, EIC=82.7:83.7 (080CT18\080CTI07.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9,246 - Perchlorat

0 . ; , | . . . i . : . | . ; . , . . . , . . —
2 4 10
MSD1 85, EIC=84.7:85.7 (080CT181\08OCTI07.D)

min

6 8
API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.259 - CLO4-8

T T T T T T T T T T T T T T T T T T T T T T T T

min

2 4
MSD1 89, EIC=88.7:89.7 (080CT18\080CT!07.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.266 - CLO4-89-IST!

min

LCMS04 Thu, 11. Oct. 2018 0 Page81I60fct25 Page 1 of 2



Data file: C:\HPCHEM\1\DATA\080CT18I\080CTIO07.D "Sample Name: CLO4@ 10.ug/L

Injection Date: 10/08/2018 12:20:10 Seq Line: 7

Sample Name: CLo4@ 10.ug/L Location: vial 77

Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl

Acg. Method: CLO4~-AQN.M

Analysis Method: C:\HPCHEM\ 1\METHODS\CL0O4~DPR .M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

Sorted By: ' Signal

Calib. Data Modified: Tue, 9. Oct. 2018, 08:01:57 am
Multiplier: ’ 1.000000

Dilution: 1.000000

Sample Amount: - 10.000

| RT | Type | Area |  Amount [ Compound

| (min] | | | lug/sample] | Name |
————————————————————————— ]

| 9.246|PBA 1076227 .4 9.3829 | Perchlorate

RT | Type | Area |  Amount | Compound l
| [min] | - | lug/sample] | Name [
——————— B T
| 9.259|pPBA | 331564.9| 9.5873|CLO4-85 !

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type Area Amount | Compound
|'" [min] | [ug/sample] | Name

_______ |___—__ e ____________I___w________________
| 9.266|PBA | 356815.3 5.0000 | CLO4-89-ISTD |

**% BEnd of Report ***
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Data file: C:\HPCHEM\1\DATA\080CT18I\080CTIO08.D Sample Name: CLO4@ 25.ug/L

Injection Date: 10/08/2018 12:34:24 Seq Line: 8

Sample Name: CLOo4@ 25.ug/L Location: vial 78

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl

Acqg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

[2]
o
o
[=]
o

|

vonbe ool

MSD1 83, EIC=82.7:83.7 (080CT18N\080OCTi08.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.175 - Perchlorat

T T T T T T T l T T T T T T T T

2 4 6 8 10 min

—_
o
o
o
o

5000

1

| IR AR

. 9.187 - CLO4-8

MSD1 85, EIC=84.7:85.7 (080CT18IN\08OCTI08.D) - API-ES, Neg, SIM, Frag: 160, "Negative SIM"

J— .
T T T T T T T T T T T T T T T T T T T T T T T T

8 10 min|

10000

8000

6000

4000

2000

o

PRI

|

2 4 6
MSD1 89, EIC=88.7:89.7 (080CT18N08OCTI08.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.196 - CLO4-89-IST!

Lj!lllll!\il[]ll
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Data file: C:\HPCHEM\1\DATA\080CT18I\080CTI08.D Sample Name: CLO4€@ 25.ug/L

Injection Date: 10/08/2018 12:34:24 Seqg Line: 8

Sample Name: CLo4@ 25.ug/L Location: vial 78

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 ul

Acg. Method: CLO4-AQN.M

Arialysis Method: C:\HPCHEM\ 1\METHODS\CLO4~-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

Sorted By: : Signal

Calib. Data Modified: Tue, 9. Oct. 2018, 08:01:57 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: - 25.000

Signall: MSD1 83, EIC=82.7:83.7

RT | Type Area | Amount | Compound |
[min] | | [ug/sample] | Name |
————————————————————————————————————— |2
| 9.175[PBA I 2880966.0 25.8304 | Perchlorate |
Signal2: MSD1l 85, EIC=84.7:85.7
| RT | Type | . Area |  Amount | Compound |
| [min] E | lug/sample] | Name |
————————————————————————— e e SUSSRRRRRE
| 9.187|PBA | 862978.0]| 25.6268|CLO4-85 |

Signal3: MSD1l 89, EIC=88.7:89.7

| RT | Type | Area |  Amount | Compound |

| [min] | | | lug/sample] | Name

——————— e e
9.196 |pBA | 332339.7| 5.0000|CLO4-89-ISTD [

*** End of Report ***
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Data file: C:\HPCHEM\1\DATA\080CT18I\080CTI09.D Sample Name: CL0O4@ 50.ug/L

Injection Date: 10/08/2018 12:48:34 Seq Line: 9

Sample Name: CLO4@ 50.ug/L Location: vial 79

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl

Acg. Method: CLO4-AQN.M

Analysis Method: - C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: - 10/9/2018 08:22:51

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (080CT181\080OCTI09.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

9.261 - Perchlorat
175000

150000
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9.277 - CLO4-89-IST
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Data file: C:\HPCHEM\1\DATA\080CT18I\080CTI09.D Sample Name:

Injection Date: 10/08/2018 12:48:34 Seq Line:

Sample Name: CL0O4@ 50.ug/L Location:

Acqg Operator: TNB Inj. No.:
Inj. Vol.:

Acqg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4~DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

CLO4€@ 50.ug/L

Sorted By: Signal

Calib. Data Modified: Tue, 9. Oct. 2018, 08:01:57 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 50.000

| © RT | Type | Area |  Amount [ Compound

| [min] | ] | [ug/sample] ! Name
——————— e e

| 9.261|pBA | 6295070.5| 49.9198|Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

RT Type | Area | Amount | Compound
| [min] [ | [ug/sample] | Name
_________________________ | e e { e e e
| 9.278|PBA l 1918466.9 | 49.7485 |CLO4-85

RT | Type | Area |  Amount | Compound
| [min] | | [ug/sample] | Name
——————— T
| 9.277|pBA | 359392.8| 5.0000|CLO4-89-ISTD

*** End of Report ***

LCMS04 .~ Thu, 11. Oct. 2018 0 PagBERboforDs5
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Data file: C:\HPCHEM\1\DATA\080CT18I\080CTI10.D

Seq Line:
Location:
Inj. No.:
Inj. Vol.:

Injection Date:
Sample Name:
Acg Operator:

Acg. Method:
Analysis Method:
Last Changed:

10/08/2018 13:02:48
CLo4@e 75.ug/L
TNB

CLO4-AQN.M

C: \HPCHEM\ 1\METHODS\CLO4-DPR.M

10/9/2018 08:22:51

Perchlorate analysis

“Sample Name: CLO4@ 75.ug/L

10

vial 80
1

25 pl

MSD1 83, EIC=82.7:83.7 (0BOCT18N0BOCTI10.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
9.236 - Perchlorat
250000 |
200000 |
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Data file: C:\HPCHEM\1\DATA\080OCT18I\080CTI10.D Sample Name: CLO4@ 75.ug/L

Injection Date:
Sample Name:
Acg Operator:

Acg. Method:
Analysis Method:
Last Changed:

10/08/2018 13:02:48 Seqg Line: 10
CLO4@ 75.ug/L Location: vVial 80
TNB Inj. No.: 1

Inj. Vol.: 25 ul
CLO4~-AQN.M

C:\HPCHEM\ 1\METHODS\CLO4-DPR .M
10/9/2018 08:22:51

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Tue, 9. Oct. 2018, 08:01:57 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 75.000

| RT | Type
| [min) i
| 9.236|PBA " |

Signal2: MSD1 85,

E)
}—I-
el

Signal3: MSD1 89,

| RT | Type

| [min] } {

| 9.253|pBA. - |
LCMS04

Area Amount | Compound [
[ug/sample] | Name l
—————————————————————— o]
9457367.0 ]| 74.8852|Perchlorate |
EIC=84.7:85.7
Area | Amount | Compound |
| [ug/sample] | Name |
—————————————————————— ||
2938347.5 75.0265|CLO4-85 |
EIC=88.7:89.7
Area |  Amount | Compound
| [lug/sample] | Name
—————————— | e |
345192.7| 5.0000|CLO4-89-ISTD |

**% End of Report ***
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Data file: C:\HPCHEM\1\DATA\08OCT18I\080CTI11l.D Sample Name: ICAL Verf@lOug/L

Injection Date: 10/08/2018 13:17:00 Seq Line: 11

Sample Name: ICAL Verf@lOug/L Location: vial 81

Acqg Operator: TNB Inj. No.: 1
' Inj. Vol.: 25 ul

Acqg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (080CT18N08OCTI11.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
4
35000 9.244 - Perchlorat
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Data file: C:\HPCHEM\1\DATA\080CT18I\080CTI11.D Sample Name: ICAL Verf@lOug/L

Injection Date: 10/08/2018 13:17:00 Seq Line:

Sample Name: ICAL VerfelOug/L Location:

Acg Operator: TNB Inj. No.:
Inj. Vol.:

Acg. Method: CLO4-AQN.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 10/9/2018 08:22:51

Perchlorate analysis

Sorted By: Signal

Ccalib. Data Modified: Tue, 9. Oct. 2018, 08:01:57 am
Multiplier: 1.000000

Dilution: . 1.000000

Sample Amount: 10.000

Signall: MSD1l 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound

| [(min] | | [ug/sample] | Name
——————— I I P

| 9.244|PBA | 1100685.7] 9.3895 | Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

Amount Compound

| RT [ Type | Area |

| [min] | | | [ug/sample] Name
_______ N B

| 9.261|pBA | 327974.4]| 9.2891|CLO4-85

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type Area |  Amount | Compound

| [min] | | [ug/sample] | Name
_______ !..._____ [ ___.__________.l___.______________..____

| 9.264|PBA | 364657.2 5.0000|CLO4-89-ISTD

**%* End of Report ***

LCMS04 ©Thu, 11. Oct. 2018 0 Pages]:2baof 325
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10450 Stancliff Rd. Suite 210
Houston, TX 77099
T: +1 281 530 5656
F: +1 281 530 5887

November 27, 2019

Susan Huang
Aptim Environmental & Infrastucture, Inc.
2500 City West Blvd., Suite 1700
Houston, TX 77042
Work Order: HS19110320

Laboratory Results for: Longhorn Army Ammunition Plant

Dear Susan,

ALS Environmental received 11 sample(s) on Nov 07, 2019 for the analysis presented in
the following report.

This is a REVISED REPORT. Please see the Case Narrative for discussion concerning
this revision.

Regards,

Generated By: JUMOKE.LAWAL
RJ Modashia
Project Manager

Right Solutions - Right Partner www.alsglobal.com
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ALS Houston, US Date: 27-Nov-19
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant SAMPLE SUMMARY
Work Order: HS19110320
Lab Samp ID Client Sample ID Matrix TagNo Collection Date Date Received Hold
HS19110320-01 04WW02-191105 Water 05-Nov-2019 08:30  07-Nov-2019 14:00 [:]
HS19110320-02 04WW02-191105-FD Water 05-Nov-2019 08:30  07-Nov-2019 14:00 E]
HS19110320-03 LHSMW02-191105 Water 05-Nov-2019 09:55  07-Nov-2019 14:00 D
HS19110320-04 04WW03-191106 Water 06-Nov-2019 08:20  07-Nov-2019 14:00 [:]
HS19110320-05 04WW06-191106 Water 06-Nov-2019 09:10  07-Nov-2019 14:00 E]
HS19110320-06 04WW11-191106 Water 06-Nov-2019 09:55  07-Nov-2019 14:00 D
HS19110320-07 04WW05-191106 Water 06-Nov-2019 10:45  07-Nov-2019 14:00 [:]
HS19110320-08 04WW08-191106 Water 06-Nov-2019 11:35  07-Nov-2019 14:00 E]
HS19110320-09 04WW04-191106 Water 06-Nov-2019 12:20  07-Nov-2019 14:00 D
HS19110320-10 LHSMWO01-191106 Water 06-Nov-2019 13:15  07-Nov-2019 14:00 [:]
HS19110320-11 Fire Station Well-191106 Water 06-Nov-2019 13:35  07-Nov-2019 14:00 E]

2 of 197
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ALS Houston, US Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. CASE NARRATIVE
Project: Longhorn Army Ammunition Plant
Work Order: HS19110320

Work Order Comments

+ Anions were missed by the lab, revised to report Nitrate/Nitrite and Sulfate.
Nitrate/Nitrite preserved on 11/26/2019 per client request.

» The analysis for Perchlorate was subcontracted to ALS Salt Lake City, UT. Final report attached.

* The analysis for TOC was subcontracted to ALS Kelso WA. Final report attached.

Wet Chemistry by Method SW9056
Batch ID: R351466
Sample ID: 04WW05-191106 (HS19110320-07)

* The reporting limit is elevated due to dilution for high concentrations of non-target analytes
Batch ID: R351465

* The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.

WetChemistry by Method SM2320B
Batch ID: R350238

* The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: 04WW02-191105 Lab ID:HS19110320-01
Collection Date: 05-Nov-2019 08:30 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

S SCOLREET L Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: 04WW02-191105-FD Lab ID:HS19110320-02
Collection Date: 05-Nov-2019 08:30 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

S SCOLREET L Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1

5 of 197



ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: LHSMWO02-191105 Lab ID:HS19110320-03
Collection Date: 05-Nov-2019 09:55 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31

Note: See Qualifiers Page for a list of qualifiers and their explanation.

Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: 04WWO03-191106 Lab ID:HS19110320-04
Collection Date: 06-Nov-2019 08:20 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

S SCOLREET L Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: 04WWO06-191106 Lab ID:HS19110320-05
Collection Date: 06-Nov-2019 09:10 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

S SCOLREET L Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: 04WW11-191106 Lab ID:HS19110320-06
Collection Date: 06-Nov-2019 09:55 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

S SCOLREET L Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: 04WW05-191106 Lab ID:HS19110320-07
Collection Date: 06-Nov-2019 10:45 Matrix:Water
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
ALKALINITY BY SM2320B Method:SM2320B Analyst: TH
Alkalinity, Total (As CaCO3) 438 5.00 5.00 5.00 mg/L 1 09-Nov-2019 18:54
ANIONS BY SW9056A Method:SW9056 Analyst: KMU
Sulfate 72.8 0.200 0.500 0.500 mg/L 1 27-Nov-2019 10:54
NITRATE/NITRITE BY IC BY SW9056A Method:SW9056 Analyst: KMU
Nitrogen, Nitrate-Nitrite 0.500 u 0.150 0.500 1.00 mg/L 5 27-Nov-2019 12:00
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
SUBCONTRACT ANALYSIS - TOC Method:NA Analyst: SUBK
ANALYSIS
Subcontract Analysis See Attached 0 0 NA 1 25-Nov-2019 09:52
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1

10 of 197



ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: 04WW08-191106 Lab ID:HS19110320-08
Collection Date: 06-Nov-2019 11:35 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

S SCOLREET L Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: 04WWO04-191106 Lab ID:HS19110320-09
Collection Date: 06-Nov-2019 12:20 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

S SCOLREET L Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: LHSMWO01-191106 Lab ID:HS19110320-10
Collection Date: 06-Nov-2019 13:15 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31

Note: See Qualifiers Page for a list of qualifiers and their explanation.

Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS19110320
Sample ID: Fire Station Well-191106 Lab ID:HS19110320-11
Collection Date: 06-Nov-2019 13:35 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

S SCOLREET L Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 21-Nov-2019 16:31
Note: See Qualifiers Page for a list of qualifiers and their explanation. Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant DATES REPORT
WorkOrder: HS19110320
Sample ID Client Samp ID Collection Date Leachate Date Analysis Date DF
Batch ID: R350238 (0 ) Test Name : ALKALINITY BY SM2320B Matrix: Water
HS19110320-07  04WWO05-191106 06 Nov 2019 10:45 09 Nov 2019 18:54 1
Batch ID: R351046 (0 ) Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water
HS19110320-01  04WW02-191105 05 Nov 2019 08:30 21 Nov 2019 16:31 1
HS19110320-02  04WW02-191105-FD 05 Nov 2019 08:30 21 Nov 2019 16:31 1
HS19110320-03  LHSMW02-191105 05 Nov 2019 09:55 21 Nov 2019 16:31 1
HS19110320-04  04WW03-191106 06 Nov 2019 08:20 21 Nov 2019 16:31 1
HS19110320-05 04WW06-191106 06 Nov 2019 09:10 21 Nov 2019 16:31 1
HS19110320-06  04WW11-191106 06 Nov 2019 09:55 21 Nov 2019 16:31 1
HS19110320-07  04WW05-191106 06 Nov 2019 10:45 21 Nov 2019 16:31 1
HS19110320-08  04WW08-191106 06 Nov 2019 11:35 21 Nov 2019 16:31 1
HS19110320-09  04WW04-191106 06 Nov 2019 12:20 21 Nov 2019 16:31 1
HS19110320-10  LHSMWO01-191106 06 Nov 2019 13:15 21 Nov 2019 16:31 1
HS19110320-11  Fire Station Well-191106 06 Nov 2019 13:35 21 Nov 2019 16:31 1
Batch ID: R351196 (0 ) Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water
HS19110320-07  04WW05-191106 06 Nov 2019 10:45 25 Nov 2019 09:52 1
Batch ID: R351465 (0 ) Test Name : ANIONS BY SW9056A Matrix: Water
HS19110320-07  04WWO05-191106 06 Nov 2019 10:45 27 Nov 2019 10:54 1
Batch ID: R351466 (0 ) Test Name : NITRATE/NITRITE BY IC BY SW9056A Matrix: Water
HS19110320-07  04WW05-191106 06 Nov 2019 10:45 27 Nov 2019 12:00 5
Revision: 1
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ALS Houston, US Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: Longhorn Army Ammunition Plant Qc c 0
WorkOrder: HS19110320
Batch ID: R350238 (0) Instrument: ManTech01 Method: ALKALINITY BY SM2320B
MBLK Sample ID:  WBLKW1-191109 Units: mg/L Analysis Date: 09-Nov-2019 16:34
Client ID: Run ID: ManTech01_350238 SeqNo: 5339051 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Alkalinity, Total (As CaCO3) 5.00 5.00 U
LCS Sample ID:  LCS1-1911029 Units: mg/L Analysis Date: 09-Nov-2019 16:43
Client ID: Run ID: ManTech01_350238 SeqNo: 5339052  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Alkalinity, Total (As CaCO3) 1014 5.00 1000 0 101 85-115
LCSD Sample ID:  LCSD1-191109 Units: mg/L Analysis Date: 09-Nov-2019 16:51
Client ID: Run ID: ManTech01_350238 SeqNo: 5339053  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Alkalinity, Total (As CaCO3) 1013 5.00 1000 0 101 85-115 1014  0.116 20
DUP Sample ID:  HS19110347-01DUP Units: mg/L Analysis Date: 09-Nov-2019 17:04
Client ID: Run ID: ManTech01_350238 SeqNo: 5339055 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Alkalinity, Total (As CaCO3) 152.3 5.00 150.1 1.42 20

The following samples were analyzed in this batch: IHS]91 10320-07

Revision: 1
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ALS Houston, US Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: Longhorn Army Ammunition Plant Qc c 0
WorkOrder: HS19110320
Batch ID: R351465(0) Instrument: ICS-Integrion Method: ANIONS BY SW9056A
MBLK Sample ID:  WBLKW1-112619 Units: mg/L Analysis Date: 26-Nov-2019 18:46
Client ID: Run ID: ICS-Integrion_351465 SeqNo: 5365056 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Sulfate 0.500 0.500 U
LCS Sample ID:  WLCSW1-112619 Units: mg/L Analysis Date: 26-Nov-2019 19:02
Client ID: Run ID: ICS-Integrion_351465 SeqNo: 5365057  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Sulfate 19.3 0.500 20 0 96.5 80-120
LCSD Sample ID:  WLCSDW1-112619 Units: mg/L Analysis Date: 26-Nov-2019 19:19
Client ID: Run ID: ICS-Integrion_351465 SeqNo: 5365058 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Sulfate 19.24 0.500 20 0 96.2 80-120 19.3 0.31 20
MS Sample ID:  HS19111343-06MS Units: mg/L Analysis Date: 26-Nov-2019 21:08
Client ID: Run ID: ICS-Integrion_351465 SeqNo: 5365062 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Sulfate 45.49 0.500 10 37.09 84.0 80-120
MS Sample ID:  HS19111189-03MS Units: mg/L Analysis Date: 26-Nov-2019 22:48
Client ID: Run ID: ICS-Integrion_351465 SeqNo: 5365068 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Sulfate 9.474 0.500 10 0.1582 93.2 80-120
MSD Sample ID:  HS19111343-06MSD Units: mg/L Analysis Date: 26-Nov-2019 21:25
Client ID: Run ID: ICS-Integrion_351465 SeqNo: 5365063 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Sulfate 45.88 0.500 10 37.09 87.8 80-120 4549 0.842 20

Revision: 1
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ALS Houston, US Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: Longhorn Army Ammunition Plant Qc c 0
WorkOrder: HS19110320
Batch ID: R351465(0) Instrument: ICS-Integrion Method: ANIONS BY SW9056A
MSD Sample ID:  HS19111189-03MSD Units: mg/L Analysis Date: 26-Nov-2019 23:04
Client ID: Run ID: ICS-Integrion_351465 SeqNo: 5365069 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Sulfate 9.812 0.500 10 0.1582 96.5 80-120 9.474 3.51 20

The following samples were analyzed in this batch: IHS]91 10320-07

Revision: 1
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ALS Houston, US

Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: Longhorn Army Ammunition Plant Qc c 0
WorkOrder: HS19110320
Batch ID: R351466 (0 ) Instrument: ICS-Integrion Method: NITRATE/NITRITE BY IC BY SW9056A
MBLK Sample ID:  WBLKW1-112719 Units: mg/L Analysis Date: 27-Nov-2019 11:10
Client ID: Run ID: ICS-Integrion_351466 SeqNo: 5365082 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Nitrate-Nitrite 0.100 0.200 U
LCS Sample ID:  WLCSW1-112719 Units: mg/L Analysis Date: 27-Nov-2019 11:27
Client ID: Run ID: ICS-Integrion_351466 SeqNo: 5365083 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Nitrate-Nitrite 8.566 0.200 8 0 107 90 - 110
LCSD Sample ID:  WLCSDW1-112719 Units: mg/L Analysis Date: 27-Nov-2019 11:44
Client ID: Run ID: ICS-Integrion_351466 SeqNo: 5365084 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Nitrate-Nitrite 8.585 0.200 8 0 107 90-110 8.566 0.224 20
MS Sample ID:  HS19110320-07MS Units: mg/L Analysis Date: 27-Nov-2019 12:17
Client ID: 04WW05-191106 Run ID: ICS-Integrion_351466 SeqNo: 5365086 PrepDate: DF:5

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Nitrate-Nitrite 20.85 1.00 20 0 104 80-120
MSD Sample ID:  HS19110320-07MSD Units: mg/L Analysis Date: 27-Nov-2019 12:33
Client ID: 04WW05-191106 Run ID: ICS-Integrion_351466 SeqNo: 5365087  PrepDate: DF:5

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Nitrate-Nitrite 20.82 1.00 20 0 104 80-120 20.85 0.161 20

The following samples were analyzed in this batch: IHS]91 10320-07

Revision: 1

19 of 197




ALS Houston, US Date: 27-Nov-19

Client: Aptim Environmental & Infrastucture, Inc. QUALIFIERS,
Project: Longhorn Army Ammunition Plant ACRONYMS, UNITS
WorkOrder: HS19110320

Qualifier Description

* Value exceeds Regulatory Limit

a Not accredited

B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range

H Analyzed outside of Holding Time

J Analyte detected below quantitation limit

M Manually integrated, see raw data for justification
n Not offered for accreditation

ND Not Detected at the Reporting Limit

O Sample amount is > 4 times amount spiked

P Dual Column results percent difference > 40%

R RPD above laboratory control limit

S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL/SDL
Acronym Description

DCS Detectability Check Study

DUP Method Duplicate

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

PDS Post Digestion Spike

PQL Practical Quantitaion Limit

SD Serial Dilution

SDL Sample Detection Limit

TRRP Texas Risk Reduction Program

Unit Reported

Description

mg/L

Milligrams per Liter
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ALS Houston, US

Date: 27-Nov-19

CERTIFICATIONS,ACCREDITATIONS & LICENSES

Agency Number Expire Date
Arkansas 19-028-0 27-Mar-2020
California 2919, 2019-2020 30-Apr-2020
Dept of Defense ANAB L2231 20-Dec-2021
Florida E87611-28 30-Jun-2020
lllinois 2000322019-2 09-May-2020
Kansas E-10352 2019-2020 31-Jul-2020
Kentucky 123043, 2019-2020 30-Apr-2020
Louisiana 03087, 2019-2020 30-Jun-2020
Maryland 343, 2019-2020 30-Jun-2020
North Carolina 624-2019 31-Dec-2019
North Dakota R-193 2019-2020 30-Apr-2020
Oklahoma 2019-067 31-Aug-2020
Texas TX104704231-19-23 30-Apr-2020
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ALS Houston, US Date: 27-Nov-19

Sample Receipt Checklist

Client Name: CBI-Houston Date/Time Received: 07-Nov-2019 14:00
Work Order: HS19110320 Received by: PMG
Checklist completed by: Jared R. Makan 7-Nov-2019 Reviewed by: RJ Modashia 7-Nov-2019
eSignature Date eSignature | Date
Matrices: Water Carrier name: FedEx Priority Overnight
Shipping container/cooler in good condition? Yes No [:] Not Present D
Custody seals intact on shipping container/cooler? Yes No [:] Not Present [:]
Custody seals intact on sample bottles? Yes E] No [:] Not Present
VOA/TX1005/TX1006 Solids in hermetically sealed vials? Yes [] No [] Not Present
Chain of custody present? Yes No [:] 1 Page(s)
Chain of custody signed when relinquished and received? Yes No [:] COC IDs:N/A
Samplers name present on COC? Yes No [:]
Chain of custody agrees with sample labels? Yes No [:]
Samples in proper container/bottle? Yes No [:]
Sample containers intact? Yes No [:]
Sufficient sample volume for indicated test? Yes No E]
All samples received within holding time? Yes No D
Container/Temp Blank temperature in compliance? Yes No [:]
Temperature(s)/Thermometer(s): 0.7°C/0.7°C UC/C H|R25 ‘
Cooler(s)/Kit(s): 42926
Date/Time sample(s) sent to storage: 11/07/2019 14:40
Water - VOA vials have zero headspace? Yes D No D No VOA vials submitted
Water - pH acceptable upon receipt? Yes D No D N/A
pH adjusted? Yes D No D N/A
pH adjusted by: ‘ ‘
Login Notes:
Client Contacted: Date Contacted: Person Contacted:
Contacted By: Regarding:
Comments:

Corrective Action:
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ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

T :+1 360577 7222
F:+1 360 636 1068
www.alsglobal.com

November 21, 2019 Analytical Report for Service Request No: K1910576

RJ Modashia

ALS Laboratory Group
10450 Stancliff Road
Suite 210

Houston, TX 77099-4338

RE: HS19110320
Dear RJ,

Enclosed are the results of the sample(s) submitted to our laboratory November 08, 2019
For your reference, these analyses have been assigned our service request number K1910576.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3350. You may also contact me via
email at Kelley.Lovejoy@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Ketley Aovegoy

Kelley Lovejoy
Project Manager
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kelley.lovejoy
Kelley Lovejoy


ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626
T: +1 360577 7222

F: +1 360 636 1068
www.alsglobal.com

Table of Contents
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case harrative.
The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.ntm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edgw/Accreditation/AccreditedLabs.cfm L16-58-R4
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ -
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WAO01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WAO01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oga.html WAO005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deg.state.ok.us/CSDnew/labcert.htm 0801
http://public.health.oregon.gov/LaboratoryServices/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/ga/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.htmi C544
Wyoming (EPA Region 8) |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

\web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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Case Narrative

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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1317 South 13th Ave, Kelso, WA 98626 | 1-360-577-7222 | www.alsglobal.com

Client: ALS Environmental - US Service Request: K1910576
Project: HS19110320 Date Received: 11/08/2019
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report contains
analytical results for samples for the Tier level IV requested by the client.

Sample Receipt:

One water sample was received for analysis at ALS Environmental on 11/08/2019. Any discrepancies upon initial sample
inspection are annotated on the sample receipt and preservation form included within this report. The sample was stored at
minimum in accordance with the analytical method requirements.

General Chemistry:

No significant anomalies were noted with this analysis.

iy

Approved by _§ } LA Eds Date 11/21/2019
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Chain of Custody

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626

Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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L Qpsre

10450 Stancliff Rd, Ste 210
Houston, TX 77099

T: +1 281 530 5656

F: +1 281 530 5887

www.alsglobal.com
Subcontract Chain of Custody
SAMPLING STATE: Texas COCID: 12583
SUBCONTRACT TO:
ALS Environmental Kelso
1317 S. 13th Avenue
Kelso, WA 98626 Phone: +1 360501 3312
CUSTOMER INVOICE
INFORMATION: INFORMATION:
Company: ALS Houston Company: ALS Houston
Contact: R} Modashia Contact: Accounts Payable
Address: 10450 Stancliff Rd, Ste 210 Address: 10450 Stancliff Rd, Ste 210
Phone: +1 281 530 5656 Phone: +1 281 530 5656
Email: R).Modashia@alsglobal.com Reference: HS19110320
: iaw
2::::::::8 Jumoke M. Lawal TSR Sonia West

Email: jumoke.lawal@alsglobal.com

R RS AN

NALYS
1. H$19110320-07

04WW05-191106 Water 06 Nov 2019 10:45
TOC Analysis with DOD Level IV/EQuUIS APTIM EDD 21 Nov 2019

Comments: Please analyze for the analysis listed above.
Send report to the emails shown above.

QC Level: DOD IV (DoD Data Package) ) kg

Relinguished By: ~ /'\ - Date/Time; \ i \'_( \ 5 ? g? e
Received By: N/ : Date/Time: \H Q] ]q I M D
Cooler ID({s): Temperature(s): '
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Cooler Receipt and Preservation Form

Client _jﬁ" )x -4 (ﬂ_j ;s:l'ﬁ ) Service Request K19
Received: | ] W )q Opened: ” <K )q Unloaded:

1. Samples were received via?  USPS

UPS DHL PDX Courier  Hand Delivered

6 ~, Box Envelope Other ~ ' E n?
e N If yes, how many and where?

N If present, were they signed and dated?

2. Samples were received in: (circle)

3. Were custody seals on coolers?

If present, were custody seals intact?

1

4, Packing material: Inserts \ Baggies () Bilbble me\\' el Packs . Dry Ice  Sleeves e

5. Were custody papers properly filled out (ink, signed, etc.)? ~ NA Y N
6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. NA N

If applicable, tissue samples were