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

September 14, 2018
DAIM-ODB-LO

Mr. Rich Mayer

U.S. Environmental Protection Agency
Federal Facilities Section R6

1445 Ross Avenue

Dallas, TX 75202-2733

Re: Draft Final 2017 Remedial Action Operation Report, Landfill-12, LHAAP-12,
Longhorn Army Ammunition Plant, Karnack, Texas, September 2018

Dear Mr. Mayer,

One hard copy and one compact disc (CD) of the above-referenced document are being
transmitted to you for your records. The document which addresses LHAAP-12 groundwater,
includes revisions based upon the Environmental Protection Agency’s (EPA) comments on the
Draft received on August 15, 2018. In accordance with Federal Facility Agreement, this Draft
Final will be considered Final after 30 days without further comment. Response to comments on
the Draft version of the document are included with this Draft Final.

The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of
the Army as part of Bhate’s Performance-Based Remediation contract for the facility. | ask that
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the
project.

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

Sincerely,

V7 =
/zzé%y({ : (/EL%L

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

Copies furnished:

A. Palmie, TCEQ, Austin, TX (letter)

P. Bruckwicki, Caddo Lake NWR, TX (1 hard copy and 1 CD)
A. Williams, USACE, Tulsa District, OK (1 CD)

N. Smith, USAEC, San Antonio, TX (1 CD)

K. Nemmers, Bhate, Lakewood, CO (1 hard copy and 1 CD)
P. Srivastav, APTIM, Houston, TX (1 hard copy and 1 CD)
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

September 14, 2018
DAIM-ODB-LO

Ms. April Palmie

Texas Commission on Environmental Quality
Superfund Section, MC-136

12100 Park 35 Circle, Bldg D

Austin, TX 78753

Re: Draft Final 2017 Remedial Action Operation Report, Landfill-12, LHAAP-12,
Longhorn Army Ammunition Plant, Karnack, Texas, September 2018

Dear Ms. Palmie,

One hard copy and one compact disc (CD) of the above-referenced document are being
transmitted to you for your records. The document which addresses LHAAP-12 groundwater,
includes revisions based upon the Environmental Protection Agency’s (EPA) comments on the
Draft version received on August 15, 2018. In accordance with Federal Facility Agreement, this
Draft Final will be considered Final after 30 days without further comment. Response to
comments on the Draft version of the document are included with this Draft Final.

The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of
the Army as part of Bhate’s Performance-Based Remediation contract for the facility. | ask that
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the
project.

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

Sincerely,

V7 =
/zzé%y({ : (/EL%L

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

Copies furnished (letter only):

R. Mayer, USEPA Region 6, Dallas, TX
P. Bruckwicki, Caddo Lake NWR, TX
A. Williams, USACE, Tulsa District, OK
N. Smith, USAEC, San Antonio, TX

K. Nemmers, Bhate, Lakewood, CO

P. Srivastav, APTIM, Houston, TX



Response to Comments on
Draft 2017 Remedial Action Operation Report, Landfill-12, LHAAP-12
Longhorn Army Ammunition Plant, Karnack, Texas

Document Date: July 10, 2018
Comment Date: August 15, 2018

Reviewer: Mr. Richard Mayer, U.S. Environmental Protection Agency
Respondent: Dr. Rose Zeiler, U.S. Army

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X)
2. Commenter Agrees (A) with response, or Does Not Agree (D) with response

Comment | Section/Page/ C,D,E, A or
No. Paragraph Comment or X! Response D? Comment
1 Appendix C, This log is missing data on the table for the purge C A bailer was used for sample collection. A bailer
Sample times of 08:07 and 08:15. Also, for purge time was used in 2017 and in the past to bail the well
Collection Log | 10:35, is this data taken from a flow thru cell or dry. Therefore, there are no parameters available
for Monitoring | from bailing the well? From reviewing the DO between 8:07 and 8:15. When the well recharged, a
Well 12WW24 | result of 7.81 mg/L, it must have been taken from sample was collected using a bailer at 10:35. The
a bailer. Please correct and explain. From purge sample collection log (SCL) for 12WW24 will be
time 08:07 to purge time 08:15, the water level revised to indicate that BA, bailer, was used in the
dropped almost six feet (no purge rate was Sampling Method and in the Purging
recorded on the table). Also, would re- Method/Equipment Section. The SCLs will all be
developing this well be beneficial or has the well revised to indicate the analytical method and
always drawn down quickly in the past? The included in the Draft Final.
2017 water level was close to the highest water
levels recorded at this well. This well has consistently drawn down quickly in
the past. Based on the well construction
information in Appendix A, the well is not silted
and therefore does not need any re-development.
2 General EPA agrees with the conclusions that the C Comment noted.
Comment chemicals detected in monitoring well 12WW24
are at a much lower concentration when the
water table is at higher levels.

Response to EPA Comments dated 15 Aug 2018
Draft RAO Report, LHAAP-12

00897995
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From: April Palmie <april.palmie@tceq.texas.gov>

Sent: Thursday, August 09, 2018 3:19 PM

To: Watson, Susan; 'Mayer, Richard'

Cc: zeiler Rose (rose.m.zeiler.civ@mail.mil); Williams, Aaron K CIV USARMY CESWF (US);

nicholas.b.smith56.civ@mail.mil; Kim Nemmers; paul_bruckwicki@fws.gov; Srivastav,
Praveen; Suryanarayanan, Sowmya
Subject: RE: For Review - Remedial Action Operation Report for LHAAP-12 - Upload to Portal

Good afternoon. I've reviewed the Draft Remedial Action Operation Report for LHAAP-12 and have no questions or
comments.

April
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a critical value

ug/L micrograms per liter

cv coefficient of variation

n total number of samples

p probability value

S Mann-Kendall statistic, sum of the scores
X mean concentration

AECOM AECOM Technical Services, Inc.
APTIM Aptim Federal Services, LLC

Bhate Bhate Environmental, Inc.

BRAC Base Realignment and Closure

CLNWR Caddo Lake National Wildlife Refuge
CcoC contaminant of concern

DCE dichloroethene

ERS Environmental Remediation Services
ft/ft feet vertical per foot horizontal

GW-Ind groundwater medium-specific concentration for industrial use
IRA interim remedial action

LHAAP Longhorn Army Ammunition Plant
LHAAP-12 Landfill 12

LUC land use control

MATOC Multiple Award Task Order Contract
MCL maximum contaminant level

MEGA Multiple Environmental Government Acquisition
MMRP Military Munitions Response Program
MNA monitored natural attenuation

No. number

RA(O) remedial action operation

RD remedial design

ROD record of decision

TCE trichloroethene

U.S. United States

USACE U.S. Army Corps of Engineers

USFWS U.S. Fish and Wildlife Service

VC vinyl chloride

VvOC volatile organic compound
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The U.S. Army Corps of Engineers (USACE), Tulsa District, on behalf of the U.S. Army Base
Realignment and Closure (BRAC) Division contracted Bhate Environmental, Inc. (Bhate)
under the Omaha Multiple Environmental Government Acquisition (MEGA) National Small
Business Multiple Award Task Order Contract (MATOC), Environmental Remediation
Services (ERS) with Military Munitions Response Program (MMRP), Task Order No.
W9128BV17F0150, to conduct environmental restoration at multiple sites at the former
Longhorn Army Ammunition Plant (LHAAP). The Bhate Team is comprised of Bhate and
Aptim Federal Services, LLC (APTIM). APTIM is conducting the groundwater monitoring
and site inspection activities as described in the Final Remedial Design Addendum Landfill 12
(LHAAP-12) (Shaw 2007). LHAAP-12 was transferred to the U.S. Fish and Wildlife Service
(USFWS) as part of the Caddo Lake National Wildlife Refuge (CLNWR) in 2014. This report
summarizes the results of December 2017 groundwater sampling and the July 2017 landfill
integrity inspections and repairs, the 10" Remedial Action Operation (RA[O]) Report since
the Remedial Design (RD) Addendum was finalized in 2007 (Shaw 2007).

1.1 Remedial Action Objectives

Work completed in 2017 as part of the RA(O) at LHAAP-12 consisted of the following
components: physical inspections and repairs; groundwater monitoring; and concentration
trend analysis. Physical inspections are conducted at a minimum annually to confirm
compliance with land use control (LUC) objectives, which consist of ensuring the integrity of
the existing landfill cover, and ensuring no exposure of trichloroethene (TCE)-contaminated
groundwater.

The objectives for groundwater monitoring at LHAAP-12 are to provide groundwater data to:
e Determine the effectiveness of natural attenuation in reducing contaminant
concentrations over time

e Evaluate plume migration to ensure that TCE-contaminated groundwater does not
impact nearby surface water

e Perform trend analysis of groundwater contaminants of concern (COCs): TCE,
cis-1,2-dichloroethene (DCE), and vinyl chloride (VC)

e Perform a comparison of the COC concentration trends to their maximum
contaminant levels (MCLs)

Longhorn Army Ammunition Plant, Karnack, Texas 11 1.0 Introduction
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The remedy at LHAAP-12 is functioning as intended and all human risks are currently under
control. This report summarizes the results of groundwater sampling and the landfill integrity
inspections and repairs.

1.2 Site Description

LHAAP-12 was established in 1963, covers approximately seven acres, and is 500 feet
southeast of Central Creek, which eventually drains into Caddo Lake. LHAAP-12 was used
for the disposal of industrial solid wastes, possibly containing small quantities of hazardous
constituents generated at LHAAP. From 1978 until its closure in April 1994, the landfill was
used continuously for the disposal of non-hazardous industrial solid waste, including cafeteria
waste, chemical waste, petroleum-contaminated soil, and asbestos. The construction of a
landfill cap over the site was completed in 1998 as part of an interim remedial action (IRA).
The IRA is consistent with U.S. Environmental Protection Agency presumptive remedy
guidance. The final remedy for LHAAP-12 is protective of human health and the environment
and consists of LUCs in conjunction with monitored natural attenuation (MNA). LUCs include
those set in place by the Final Record of Decision, Landfill 12 (LHAAP-12) (Shaw 2006) for
landfill cap maintenance and restriction of groundwater use.

Longhorn Army Ammunition Plant, Karnack, Texas 1-2 1.0 Introduction
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2.0 OPERATIONS AND MAINTENANCE ACTIVITIES AT
LHAAP-12

Operation, maintenance and physical inspection activities at LHAAP-12 consist of:

e Maintenance of the integrity of the landfill cap and repairs to desiccation cracks,
erosion, or gullying upon observance.

e Maintenance of the vegetative cover on the landfill cap, including periodic mowing.
e Maintenance of the signage around the landfill cap.
¢ Prohibition of any activities that would affect the integrity of the cap.

e Prohibition of any activities that would cause exposure to contaminated
groundwater.

Inspections of the well field are conducted and the information is recorded on well inspection
forms (Appendix A). Maintenance or repairs are then conducted, as needed, based on observed
conditions.

Mowing the sampling area for brush and weeds is conducted on a routine basis, and as needed,
to access the well field. Mowing activities are conducted more frequently during the warmer
spring and summer months and less frequently during the colder fall and winter seasons. In
2017, mowing was conducted on 19 May 2017 and 11 Jul 2017.

The RD Addendum stipulated physical inspections to be conducted annually, although actual
inspections are conducted more frequently with periodic drive-by oversight to ensure
compliance with the above requirements and annual groundwater sampling to monitor the
effectiveness of natural attenuation in reducing contaminant concentrations over time. The
effectiveness of MNA was evaluated in the Annual Remedial Action Operations Report for
Years 1 and 2 (Shaw 2011). Groundwater was included as a component of the remedy for
LHAAP-12 identified in the Record of Decision (ROD) (Shaw 2006).

2.1 Physical Inspection Summary

During the July 2017 inspection, the landfill appeared to be in good condition. No erosion,
cracks, no further erosion was evident, and signage remained in good condition. No evidence
of animal burrowing in the cap was found. No change in land or groundwater use was observed
at the site, and the use of the site is consistent with the LUCs mandated by the ROD (Shaw
2006). No other significant issues were identified regarding the cap condition or maintenance,
signs, or site use. The vegetative cover was observed in good condition and well maintained

Longhorn Army Ammunition Plant, Karnack, Texas 21 2.0 Operations and Maintenance Activities at LHAAP-12
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during routine mowing with no excessive cracking or desiccation cracks. Photos of the signs
and wells were collected in July 2017, and no damage to bollards, pads, or protective casings
was observed and minimal encroachment of weeds or brush on the well pads was observed.
Signs were all visible around the landfill. Photos of the signs and wells are provided in
Appendix A.

The official 2017 physical inspection of the LHAAP-12 cap was completed on 26 Jul 2017
and the LUC Inspection and Maintenance Log is included in Appendix B.

A follow-up well inspection was conducted in March 2018 to document the condition of the
wells. No damage to bollards, pads, or protective casings was observed, and minimal
encroachment of weeds or brush on the well pads was observed. Well head locks continue to
be in good condition. The March 2018 well inspection forms are provided in Appendix A.

2.2 Groundwater Monitoring and Analytical Results

The purpose of sampling was to develop data to support the effectiveness of natural attenuation
in reducing contaminant concentrations over time, to evaluate plume migration, and to ensure
that TCE-contaminated groundwater does not impact nearby surface water. As described by
the Groundwater Sampling Plan included in the RD Addendum (Shaw 2007), annual
groundwater sampling of three on-site monitoring wells (12WW20, 12WW21, and 12WW24)
and two downgradient compliance monitoring wells (12WW22 and 12WW23) was to be
conducted annually beginning in the third year of the RA(O) (i.e., 2010). As recommended in
the 2014 RA(O) Report (AECOM 2015), the frequency of sampling of monitoring well
12WW22 was changed to once every five years and sampling was discontinued at well
12WW23. The locations of these groundwater monitoring wells are shown in Figure 2-1.
Therefore, the sampling event in December 2017 included the three on-site wells 12WW20,
12WW21, and 12WW24.

All monitoring wells were in good condition and no evidence of turbidity or silt accumulation
was identified during the sampling and gauging event. The groundwater elevations from the
three wells sampled in December 2017 are shown on Figure 2-2a. In both December 2016 and
December 2017, the localized gradient around these three wells is towards the north; however,
the overall site gradient was to the northeast in 2016 based on the additional wells gauged
during that sampling event, and it is likely that the overall gradient was the same in December
2017, but is not shown because the additional wells were not gauged during the sampling event.
The depth to water readings and tabulated well information is provided in Table 2-1.

In March 2018, a gauging event was conducted during the physical inspection of the wells and
included eight wells at LHAAP-12 (12ZWWO01, 12WWO02, 12WWO05, 12WW20, 12WW21,
12WW22, 12WW23, and 12WW?24). The groundwater measurements collected in March 2018

Longhorn Army Ammunition Plant, Karnack, Texas 2-2 2.0 Operations and Maintenance Activities at LHAAP-12
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indicate an easterly groundwater flow as shown on Figure 2-2b. The groundwater elevation
in March 2018 was slightly higher than in December 2017. The hydraulic gradient based on
March 2018 data was 0.005 feet vertical per foot horizontal (ft/ft). The well siltation
information for all these wells from the March 2018 event has been included in Appendix A.
Based on these observations, the wells at LHAAP-12 are not silted and do not need additional
repair.

Groundwater samples were collected in December 2017 using the low-flow method following
Standard Operating Procedure (AECOM 2013). The objective of using low-flow sampling
method is to collect representative samples of the groundwater in the formation adjacent to the
well screen, eliminating the mixing of stagnant water above and below the well screen. After
water quality parameters stabilized and were within acceptable ranges, samples were collected
at the same low flow rate. Groundwater monitoring well sampling forms were completed for
each monitoring well sampled and are included in Appendix C. Laboratory analytical results
are included in Appendix D.

Annual groundwater samples were collected on 4 Dec 2017 from 12WW20, 12WW21, and
12WW24, and were analyzed for volatile organic compounds (VOCs) according to SW-846
Method 8260 and 1,4-dioxane according to Method 8270. 1,4-Dioxane is not a site COC and
was analyzed to support the Five Year Review. Any additional evaluation/discussion regarding
1,4-dioxane will be discussed in the Five Year Review Report. No VOCs were detected in
monitoring wells 12WW20 and 12WW21. Among the detected VOCs in monitoring well
12WW24, only TCE exceeded its respective MCL of 5 micrograms per liter (ug/L). TCE
concentration at monitoring well 12WW24 reduced from 151 pg/L in December 2016 to
83 ug/L in December 2017. Analytical results for the samples are shown in Table 2-2.
Historical TCE concentrations for LHAAP-12 wells are shown in Table 2-3.

The MNA evaluation completed as part of the Five-Year Review (AECOM 2014), concluded
that TCE degradation was occurring via anaerobic reductive dechlorination. Although an
increasing trend in TCE concentration was observed in well 12WW24 in December 2013 and
January 2015, a decreasing trend has been observed over the past three sampling events,
December 2015, December 2016, and December 2017 (see Figure 2-3 for 12WW24). TCE
concentration trends appear to correlate with fluctuating water levels because samples
collected when the water table is high tend to have lower TCE concentrations. The
groundwater elevation presented on Figure 2-3 indicates an inverse correlation with
constituent concentrations. The presence of cis-1,2-DCE and VC indicates that degradation by
anaerobic reductive dechlorination is occurring. However, the concentration trends for these
degradation products mimic those of TCE, suggesting that dilution and dispersion is the
dominant natural attenuation pathway. Groundwater TCE concentrations for all wells can be
found in Table 2-3. The December 2017 concentrations are shown on Figure 2-4.

Longhorn Army Ammunition Plant, Karnack, Texas 2-3 2.0 Operations and Maintenance Activities at LHAAP-12
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Statistical analysis of the concentration profile for TCE in 12WW24 using the Mann-Kendall
trend analysis was completed for the data collected through the 10" year RA(O) period. The
results are shown in Appendix E. The Mann-Kendall trend test was performed for the 2017
RA(O) report using data from the beginning of the monitoring program in December 2006
through December 2017 and indicated a statistically significant decreasing trend at the 95%
confidence level for TCE concentrations in monitoring well 12WW24. A drought persisted
between 2011 and 2012 and resulted in decreased groundwater levels and well 12WW24 going
dry and not being sampled in 2012. However, after the groundwater level in 12WW24 had
recovered from being dry, TCE concentrations increased during the December 2013 and
January 2015 sampling events, before declining during the December sampling events in 2015,
2016, and 2017. Additional annual sampling is necessary for the next five year review when
the trends will continue to be evaluated for statistical significance and a decrease of sampling
frequency. The decreasing contaminant trend combined with the lack of detected VOCs in the
downgradient wells provide evidence that the plume is stable and natural attenuation is
occurring, resulting in an overall decrease in TCE concentration in groundwater over time. The
presence of cis-1,2-DCE and VC in this well since December 2006 also indicates that
biodegradation has been occurring.

The TCE trend in 12WW24 as shown in Figure 2-3 was used to calculate a first order decay
rate. Two calculations have been made; the first for the dataset through June 2011 and the
second for the dataset that includes all results through December 2017. The reason for the two
calculations is because drought conditions evidenced by the dry well in December 2012 later
manifested in an increase in TCE concentration in this well in the December 2013, and January
2015 sampling events. However, the water levels have been increasing since the well was dry
in December 2012 and an overall decrease in TCE concentration has also been observed. The
first order rate constant for the period through June 2011 was 6.2E-04 per day while the first
order rate constant for the entire dataset was 1.5 E-04 per day, an implied decrease of less than
one order of magnitude. Based on these rate constants, the estimated durations to achieve the
MCL for TCE in 12WW24 are 15 years using the rate constant for the dataset through June
2011 and approximately 51 years using the rate constant for the entire dataset. The drought
conditions along with changes in seasonal sampling have constrained the trends observed.

Longhorn Army Ammunition Plant, Karnack, Texas 2-4 2.0 Operations and Maintenance Activities at LHAAP-12
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Physical inspections and groundwater monitoring continue to be completed at LHAAP-12 in
compliance with the ROD for LHAAP-12 (Shaw 2006). No damage to bollards, pads, or
protective casings was observed, and limited encroachment of weeds or brush on the well pads
was observed. No change in land or groundwater use has occurred at the site. No issues were
identified during the official 2017 physical inspection of the LHAAP-12 cap completed on
26 Jul 2017. LUCs were verified, and the use of the site is still consistent with that mandated
by the ROD. Annual LUC inspections will continue to be conducted annually.

In accordance with the Groundwater Sampling Plan, found in Appendix A of the RD
Addendum for LHAAP-12 (Shaw 2007), annual sampling of wells will continue until the next
Five-Year Review. Results for Year 10 are documented in this report.

The groundwater gauging event from December 2017 indicates the isolated flow near the three
wells 12WW20, 12WW21 and 12WW24 is to the north and consistent with the December
2016 gauging event. An additional gauging event was conducted in March 2018 and included
eight wells: 12WWO01, 12WWO02, 12WWO05, 12WW20, 12WW21, 12WW22, 12WW23 and
12WW24. The March 2018 indicates an easterly gradient similar to the most prevalent historic
flow direction. The monitoring wells will continue to be gauged and inspected as part of future
sampling events.

Monitoring wells 12WW20, 12WW21 and 12WW24 were sampled on 4 Dec 2017 for VOCs.
No VOCs were detected in 12WW20 and 12WW21. At 12WW24, TCE was detected above
its MCL of 5 ng/L at 83 pg/L. This was a decrease from the December 2016 TCE concentration
of 151 pg/L. None of the other detected compounds exceeded their respective MCLs. TCE
concentrations in 12WW24 showed a statistically significant decreasing trend.

When compared to VOC concentrations, the groundwater elevation data (Figure 2-3) exhibits
an inverse correlation with VOC concentrations in 12WW24. The increase in TCE in the
December 2013 and January 2015 sampling events in 12WW24 is thought to be associated
with low water levels and sampling during drought conditions, as these were the first samples
collected since the well was dry due to drought conditions in 2012. Water levels have continued
to increase since the drought, and the TCE concentration from the 4 Dec 2017 sampling has
been the lowest since 2006 as groundwater elevation increased slightly.

The three wells (12WW20, 12WW21, and 12WW24) will continue to be sampled annually for
VOCs. Any change in this frequency will be evaluated in the next five year review.

Longhorn Army Ammunition Plant, Karnack, Texas 341 3.0 Conclusions
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2017 Remedial Action Operation Report, Landfill 12 (LHAAP-12) Aptim Federal Services, LLC
Table 2-1
Groundwater Elevation Data, LHAAP-12
Top of Casing | Depthto Water | Groundwater | Total Depth | Screen Interval
Elevation from TOC Elevation BGS BGS
Well ID Sampling Date (ft) (ft) (ft AMSL) (ft) (ft)
12WWOL 12/1/2016 2 204.19 23.60 180.59 265 14.50-26.50
3/27/2018 ° 204.19 23.55 180.64
12WW02 12/1/2016 2 202.45 22.07 180.38 28,50 13.50-28.50
3/27/2018 ° 202.45 21.82 180.63
12WWO5 12/1/2016 2 190.52 9.88 180.64 38.00 15.50-35.50
3/27/2018 ° 190.52 8.05 182.47
6/15/2010 199.15 17.98 181.17
6/7/2011 199.15 19.78 179.37
12/3/2012 199.15 22.03 177.12
1/8/2014 199.15 20.71 178.44
12Ww20 1/9/2015 199.15 19.34 179.81 38.85 28.85-38.85
12/19/2015 199.15 19.00 180.15
12/1/2016 199.15 18.69 180.46
12/4/2017 199.15 18.8 180.35
3/27/2018 199.15 17.6 181.55
6/15/2010 202.07 21.85 180.22
6/7/2011 202.07 23.35 178.72
12/3/2012 202.07 24.21 177.86
1/8/2014 202.07 24.56 17751
12ww21 1/9/2015 202.07 24.35 177.72 41.70 31.70-41.70
12/19/2015 202.07 22.95 179.12
12/1/2016 202.07 21.97 180.10
12/4/2017 202.07 21.92 180.15
3/27/2018 202.07 21.42 180.65
6/15/2010 190.20 7.93 182.27
6/7/2011 190.20 9.72 180.48
12/3/2012 190.20 13.46 176.74
12Ww22 1/8/2014 190.20 10.57 179.63 38.36 28.36-38.36
1/9/2015 190.20 9.60 180.60
12/1/2016 190.20 10.32 179.88
3/27/2018 190.20 7.81 182.39
6/16/2010 196.97 18.28 178.69
6/7/2011 196.97 19.40 177.57
12/3/2012 196.97 20.38 176.59
12Ww23 1/8/2014 196.97 20.80 176.17 25.14 15.14-25.14
1/9/2015 196.97 19.34 177.63
12/1/2016 196.97 17.23 179.74
3/27/2018 2 196.97 16.88 180.09
6/16/2010 203.17 22.50 180.67
6/7/2011 203.17 24.15 179.02
12/3/2012 203.17 Dry Dry
12/9/2013 203.17 26.00 177.17
12Ww24 1/9/2015 203.17 24.22 178.95 26.00 15.50-25.50
12/18/2015 203.17 23.50 179.67
11/30/2016 203.17 22.53 180.64
12/4/2017 203.17 22.61 180.56
3/27/2018 203.17 22.35 180.82

Notes:

# This well was not sampled; the date presented is the date of the water level measurement.
AMSL - above mean sea level ft - feet

BGS - below ground surface TOC - top of casing

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas lofl Project No. 501032
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Location Code 12WW20 12ww21 12ww24
Sample ID|  12WW20-120417 12WW21-120417 12WW21-120417-FD 12WW24-120417
Sample Date 12/4/2017 12/4/2017 12/4/2017 12/4/2017
Depth 18.87 - 19.02 21.99 - 22.16 21.99 - 22.16 22.61-22.75
Sample Purpose REG REG FD REG
MCL/
Parameter Units GW-Ind Result | Val Qual Result Val Qual Result Val Qual Result Val Qual

Field Tests
Conductivity mS/cm 13 5.23 1.6
Dissolved oxygen mg/L 0.43 0.14 7.81
Flow Rate mL/Min 100 100 100
Oxidation-Reduction Potential mV 331 208 125
pH STD UNIT 5.13 5.16 5.43
Temperature C 20.99 19.66 20.96
Total Purge L 0.91 0.91
Turbidity NTU 2.7 10.8 21.9
Water Level at Reading Time ft btoc 19.02 22.16 22.75
Volatiles
1,1,1,2-Tetrachloroethane pgiL 35 <1 U <1 U <1 U <1 U
1,1,1-Trichloroethane pgiL 200 <1 U <1 U <1 U <1 U
1,1,2,2-Tetrachloroethane pgiL 4.26 <1 U <1 U <1 U <1 U
1,1,2-Trichloro-1,2,2-Trifluoroethane pgiL NV <1 U <1 U <1 U <1 U
1,1,2-Trichloroethane pgiL 5 <1 U <1 U <1 U <1 U
1,1-Dichloroethane pgiL 4,900 <1 U <1 U <1 U <1 U
1,1-Dichloroethene pg/L 7 <1 U <1 U <1 U 0.58
1,1-Dichloropropene pgiL 9.1 <1 U <1 U <1 U <1 U
1,2,3-Trichlorobenzene pgiL 73 <1 UJ <1 U <1 U <1 U
1,2,3-Trichloropropane pgiL 0.03 <1 U <1 U <1 U <1 U
1,2,4-Trichlorobenzene pgiL 70 <1 U <1 U <1 U <1 U
1,2,4-Trimethylbenzene pgiL 1,200 <1 U <1 U <1 U <1 U
1,2-Dibromo-3-chloropropane pgiL 0.2 <1 U <1 U <1 U <1 U
1,2-Dibromoethane pgiL 0.05 <1 U <1 U <1 U <1 U
1,2-Dichlorobenzene pgiL 600 <1 U <1 U <1 U <1 U
1,2-Dichloroethane pg/L 5 <1 U <1 U <1 U <1 U
1,2-Dichloropropane pg/L 5 <1 U <1 U <1 U <1 U
1,3,5-Trimethylbenzene pgiL 1,200 <1 U <1 U <1 U <1 U
1,3-Dichlorobenzene pgiL 730 <1 U <1 U <1 U <1 U
1,3-Dichloropropane pgiL 9.1 <1 U <1 U <1 U <1 U
1,4-Dichlorobenzene pgiL 75 <1 U <1 U <1 U <1 U
2,2-Dichloropropane pg/L 13 <1 U <1 U <1 U <1 U
2-Butanone pgiL 15,000 <2 U <2 U <2 U <2 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas 1of3

Project No. 501032



2017 Remedial Action Operation Report, Landfill 12 (LHAAP-12)

Table 2-2

2017 Sample Results, LHAAP-12

Location Code 12WW20 12ww21 12Ww24
Sample ID|  12WW20-120417 12WW21-120417 12WW21-120417-FD 12WW24-120417
Sample Date 12/4/2017 12/4/2017 12/4/2017 12/4/2017
Depth 18.87 - 19.02 21.99 - 22.16 21.99 - 22.16 22.61-22.75
Sample Purpose REG REG FD REG
MCL/

Parameter Units GW-Ind Result | Val Qual Result Val Qual Result Val Qual Result Val Qual
2-Chlorotoluene pgiL 490 <1 U <1 U <1 U <1 U
2-Hexanone pgiL 120 <2 9] <2 9] <2 9] <2 U
4-Chlorotoluene pgiL 490 <1 U <1 U <1 U <1 U
Acetone pgiL 22,000 <2 U <2 U <2 U <2 U
Benzene pg/L 5 <1 U <1 U <1 U <1 U
Bromobenzene pgiL 200 <1 U <1 U <1 U <1 U
Bromochloromethane pgiL 980 <1 U <1 U <1 U <1 U
Bromodichloromethane pgiL 15 <1 U <1 U <1 U <1 U
Bromoform pgiL 120 <1 U <1 U <1 U <1 U
Bromomethane pgiL 34 <1 U <1 U <1 U <1 U
Carbon disulfide pgiL 2,400 <2 U <2 U <2 U <2 U
Carbon tetrachloride pg/L 5 <1 U <1 U <1 U <1 U
Chlorobenzene pgiL 100 <1 U <1 U <1 U 2.1
Chloroethane pgiL 98,000 <1 U <1 U <1 U <1 U
Chloroform pgiL 240 <1 U <1 U <1 U <1 U
Chloromethane pgiL 70 <1 U <1 U <1 U <1 U
cis-1,2-Dichloroethene pgiL 70 <1 U <1 U <1 U 26
cis-1,3-Dichloropropene pgiL 17 <1 U <1 U <1 U <1 U
Dibromochloromethane pgiL 11 <1 U <1 U <1 U <1 U
Dibromomethane pgiL 120 <1 U <1 U <1 U <1 U
Dichlorodifluoromethane pgiL 4,900 <1 uJ <1 U <1 U <1 U
Ethylbenzene pgiL 700 <1 U <1 U <1 U <1 U
Hexachlorobutadiene pgiL 12 <1 U <1 U <1 U <1 U
Isopropylbenzene pgiL 2,400 <1 U <1 U <1 U <1 U
m,p-Xylenes pgiL 10,000 <2 U <2 U <2 U <2 U
Methyl isobutyl ketone pg/L NV <2 U <2 U <2 U <2 U
Methylene chloride pg/L 5 <2 U <2 U <2 U <2 U
Naphthalene pgiL 490 <1 uJ <1 U <1 U <1 U
n-Butylbenzene pgiL 1,200 <1 U <1 U <1 U <1 U
n-Propylbenzene pgiL 980 <1 U <1 U <1 U <1 U
0-Xylene pg/L 10,000 <1 U <1 U <1 U <1 U
p-Isopropyltoluene pgiL 2,400 <1 U <1 U <1 U <1 U
sec-Butylbenzene pgiL 980 <1 U <1 U <1 U <1 U
Styrene pg/L 100 <1 U <1 U <1 U <1 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas 20f3
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Table 2-2

2017 Sample Results, LHAAP-12
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Location Code 12WW20 12ww21 12Ww24
Sample ID|  12WW20-120417 12WW21-120417 12WW21-120417-FD 12WW24-120417
Sample Date 12/4/2017 12/4/2017 12/4/2017 12/4/2017
Depth 18.87 - 19.02 21.99 - 22.16 21.99 - 22.16 22.61-22.75
Sample Purpose REG REG FD REG
MCL/

Parameter Units GW-Ind Result | Val Qual Result Val Qual Result Val Qual Result Val Qual
tert-Butylbenzene pgiL 980 <1 U <1 U <1 U <1 U
Tetrachloroethene pg/L 5 <1 U <1 U <1 U <1 U
Toluene pgiL 1,000 <1 U <1 U <1 U <1 U
trans-1,2-Dichloroethene pgiL 100 <1 U <1 U <1 U <1 U
trans-1,3-Dichloropropene pgiL 9.1 <1 U <1 U <1 U <1 U
Trichloroethene pg/L 5 <1 U <1 U <1 U 83
Trichlorofluoromethane pgiL 7,300 <1 U <1 U <1 U <1 U
Vinyl Chloride pg/L 2 <1 U <1 U <1 U <1 U

Notes:

Highlighted and bold result indicates concentrations above the MCL.
Mg/L - micrograms per liter

<-less than

°C - degrees Celcius

FD - field duplicate

ft btoc - feet below top of casing

GW-Ind - groundwater medium-specific concentration for industrial use
ID - identification REG - regulatory

J - estimated value RES-GW MCL - residential groundwater maximum contaminant limit

L - liter STD UNIT - standard unit

MCL - maximum contaminant levels U - Not detected; The analyte was analyzed for but not detected above the associated method detection
mg/L - milligrams per liter Val Qual - validation qualifier

mL/Min - milliliters per minute

mS/cm - milli siemens per centimeter
mV - millivolts

NTU - nephelometric turbidity unit
NV - not established

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas 30f3 Project No. 501032
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Table 2-3

Historic TCE Concentrations at LHAAP-12 Monitoring Wells

00898017

Aptim Federal Services, LLC

Monitoring Wells

Sampling Date | 12ww20 | 12ww21 | 12ww22 | 12ww23 | 12ww24 [ 12ww25(30) °
Dec-06 0.713 ND (1) ND (1) ND (1) 396 -
Sep-07 134 ND (1) ND (1) ND (1) 272 -
Dec-07 1.19 ND (1) ND (1) ND (1) 313 -
Mar-08 0.999 J ND(0.25) | ND(0.25) | ND(0.25) 301 -
Jun-08 1.04 ND(0.25) | ND(0.25) | ND(0.25) 237 -
Sep-08 0.985 ND(0.25) | ND(0.25) | ND(0.25) 185 -
Feb-09 118 ND(0.25) | ND(0.25) | ND(0.25) 334 -
Apr-09 0.997 ND(0.25) | ND(0.25) | ND(0.25) 197 -
Jul-09 0.931 ND(0.25) | ND(0.25) | ND(0.25) 204 -
Jun-10 0.353 J ND(0.25) | ND(0.25) | ND(0.25) 145 -
Jun-11 0.263 J ND(0.25) | ND(0.25) | ND(0.25) 147 -
Dec-12 05 0.582 J ND (0.5) ND (0.5) Dry Well -
Jan-14 5 0.721J ND (0.5) ND (0.5) 259° -
Aug-14 NS NS NS NS NS 0.317J
Jan-15 0.293J ND(0.25) | ND(0.25) | ND(0.25) 353 -
Dec-15 ND (0.5) ND (0.5) NS NS 278 -
Dec-16 ND (0.5) ND (0.5) ND (0.5) ND (0.5) 151 -
Dec-17 ND (1) ND (1) NS NS 83 -

Notes:

# This was a DPT boring grab groundwater sample, no well was subsequently installed.

> Analyte was diluted 5X

— not sampled

ug/L - micrograms per liter

J - estimated value

ND - not detected; values within parentheses denote detection limits.

NS - not sampled

TCE - trichloroethene

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

Page 1 of 1

Project No. 501032
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Figure 2-3
TCE, cis-1,2-DCE, and VC Concentrations in 12WW24
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2017 Remedial Action Operation Report, Landfill 12 (LHAAP-12)

Appendix A

00898025

Aptim Federal Services, LLC

APPENDIX A
Photo Log
Photo No. Date Task and Description
1 712612017 Signage along site in good condition
2 712612017 Signage along site in good condition
3 712612017 Monitoring Well 122WW02
4 7/26/2017 Monitoring Well 122WW01
5 7/26/2017 Monitoring Well 12WW24
6 7/26/2017 Monitoring Well 12WW21
7 7/26/2017 Monitoring Well 12WW23
8 7/26/2017 Monitoring Well 12WW20
9 712612017 Monitoring Well 12WW05
10 712612017 Monitoring Well 122WW22

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Project No. 501032
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Appendix A

PHOTO 1:  Signage along site in good condition

PHOTO 2:  Signage along site in good condition

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

PHOTO 3: Monitoring Well 12WW02

PHOTO 4:  Monitoring Well 12WW01

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas 3
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2017 Remedial Action Operation Report, Landfill 12 (LHAAP-12) Aptim Federal Services, LLC
Appendix A

PHOTO 5:  Monitoring Well 12WW24

PHOTO 6:  Monitoring Well 12Ww21

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas 4
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2017 Remedial Action Operation Report, Landfill 12 (LHAAP-12) Aptim Federal Services, LLC
Appendix A

PHOTO 7:  Monitoring Well 12WW23

PHOTO 8: Monitoring Well 12WW20

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas 5
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Appendix A

PHOTO 9: Monitoring Well 12WW05

PHOTO 10: Monitoring Well 12WW22

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 Project No. 501032
Longhorn Army Ammunition Plant, Karnack, Texas 6
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2017 Remedial Action Operation Report, Landfill 12 (LHAAP-12)

Appendix A

2017 Summary of Monitoring Well Inspection and Repair

00898042

Aptim Federal Services, LLC

Well Information Visual Inspections of Well
Well Tampering/ | Limited | New | Subsurface
Identification Date IDPlate [ Lock | Gasket Cap Bolts Bollards Pad Vegetation Obstructions | Access | Wells | Activities Comments
12WwWo1 3/27/2018 X X X X X Present/Functioning Good None - Well is Clear N N N N
12WW02 3/27/2018 X X X X X Present/Functioning Good None - Well is Clear N N N N
12WW05 3/27/2018 X X X X X Present/Functioning Good None - Well is Clear N N N N
12WW20 12/4/2017 X X X X X Present/Functioning Good None - Well is Clear N N N N
3/27/2018 X X X X X Present/Functioning Good None - Well is Clear N N N N
12WWoL 5/31/2016 X X X X X Present/Functioning Good None - Well is Clear N N N N
3/27/2018 X X X X X Present/Functioning Good None - Well is Clear N N N N
12WW22 3/27/2018 X X X X X Present/Functioning Good None - Well is Clear N N N N
12WwW23 3/27/2018 X X X X X Present/Functioning Good None - Well is Clear N N N N
12WW24 12/4/2017 X X X X X Present/Functioning Good None - Well is Clear N N N N
3/27/2018 X X X X X Present/Functioning Good None - Well is Clear N N N N
Notes:
ID - identification
N - none
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas lofl

Project No. 501032



2017 Remedial Action Operation Report, Landfill 12 (LHAAP-12)

Appendix A

Well Construction Information

Survey Data

Well Construction Data

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

Total Total Ground
Depth to Measured | Measured Well Water | TopofCasing | Surface Constructed Well Screen | Well Screen [ Screen
Well Log Water Well Depth Depth Column Elevation Elevation Well Depth  [Beginning Depth| Ending Depth| Length Percent
Identification Date (ft btoc) (ft btoc) (ft bgs) Dry? (ft) (ft amsl) (ft amsl) (ft bgs) (ft bgs) (ft bgs) (ft) Siltation
12Wwo01 3/27/2018 23.55 29.95 27.33 No 2.95 204.19 201.57 26.5 14.50 26.50 12.00 0.0%
12WW02 3/27/2018 21.82 31.60 29.41 No 6.68 202.45 200.26 28.5 13.50 28.50 15.00 0.0%
12WW05 3/27/2018 8.05 38.55 36.40 No 29.95 190.52 188.37 38 15.50 35.50 20.00 0.0%
12/4/2017 18.80 39.26 37.19 No 20.05 199.15 197.08 38.85 28.85 38.85 10.00 4.3%
12Ww20 3/27/2018 17.60 39.18 37.11 No 21.25 199.15 197.08 38.85 28.85 38.85 10.00 4.5%
12/4/2017 21.92 41.83 39.86 No 19.78 202.07 200.10 41.7 31.70 41.70 10.00 4.4%
12ww21 3/27/2018 21.42 41.70 39.73 No 20.28 202.07 200.10 41.7 31.70 41.70 10.00 4.7%
12WW22 3/27/2018 7.81 38.66 36.24 No 30.55 190.20 187.78 38.36 28.36 38.36 10.00 5.5%
12Ww23 3/27/2018 16.88 25.37 23.27 No 8.26 196.97 194.87 25.14 15.14 25.14 10.00 7.4%
12/4/2017 22.61 28.25 25.95 No 3.39 203.17 200.87 26 15.50 25.50 10.00 0.0%
12Ww24 32772018 2235 28.19 25.89 No 365 203.17 200.87 % 1550 2550 10.00 0.0%
Notes:
ft - feet
ft amsl - feet above mean sea level
ft bgs - feet below ground surface
ft btoc - feet below top of casing
lofl

00898043

Aptim Federal Services, LLC

Project No. 501032
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Land Use Controls and Maintenance Log
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2017 Remedial Action Operation Report, Landfill 12 (LHAAP-12) Aptim Federal Services, LLC

Appendix B
LUC Inspection and Maintenance Log - LHAAP 12
Inspection / Maintenance Activities
(yearly, at a minimum)
Prevent Human Exposure to
Protect Landfill Integrity Groundwater
Observance of Landfill Cover|  Continued Compliance
Vegetative Cover Maintained Degradation Verified for No Digging or Verified No Withdrawal of
(i.e., grass mowed at least Fence and Signage (e.g., desiccation cracks, [Disturbance of Landfill Cover| Use of Groundwater (other Corrective Action or Repairs
Date Inspected By annually) Maintained erosion, or gullying) or Contents than environmental testing) Required? Repairs / Action Taken
Cover subsidence observed and
2126/2017 Beesinger, S, Malntalneq.‘Vegetatlve coverisin |- and signage in good repair. founq to be in good conlelon. No No evidence of animal burrowing Completed and verified. None None
good condition. erosion, cracks, degradation or  |in the cap.

gullying was found.

Notes:

e.g. - for example

i.e. - thatis

LUC - land use control

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Project No. 501032

Longhorn Army Ammunition Plant, Karnack, Texas lofl
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) Sample Collection Log Lof2
APTIM

Project Name: Longhorn AAP Location ID: 12WW20

Project No: 501032 Sampler(s): Scott Beesinger

FIELD CONDITIONS Mostly Cloudy

SAMPLING INFORMATION

Sample No: 12WW20-120417 DATE/TIME: 12/4/2017 / 10:05 Sample Interval:
18.87 - 19.02 Ft

Sampling Method: BP Sample Purpose: REG Sample Matrix: GW

Sample Notes: 12WW20-120417_MS/MSD

Chain of Custody COC Analysis Group Analytic Method
Notes
12-NOV2017-GW-ALSHT None SEMIVOLATILES SW8270SIM
VOLATILES SW8260B
T AT DA IR TTOT
Sampler: m%_@m Scott Beesinger
QC'ed By: J\ow/w}(ﬁ Sowmya Suryanarayanan 8/24/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Bladder Pump

Casing ID (in.): 4 Purge Start Date/Time: 12/4/2017 / 09:35

Depth to Water - Initial (DTWi) (ft) 18.8 Purge End Date/Time: 12/4/2017 / 10:05

Constructed Depth to Well Bottom (ft) 38.85 PID Reading: N/A

Measured Depth of Well (ft): 39.26

Screen Interval (ft): 28.85 - 38.85

Pump Start Time: 12/4/2017 / 09:35
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) Sample Collection Log 2of 2
APTIM
Location ID: 12WW20 Sample No: 12WW20-120417

RD:;Zi?]fg ;'enggl‘r’lg PLrde ;8:3'6 DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Stazﬁirzg;ion - - [l)lrr;’;]l\lltv(cj)o%/v frg +10% ﬁgltls No criteria %rl(()).og)

Criteria mg/L

12/4/2017 09:35 100 0.13 18.87 1.39 20.56 5.42 4.5 250 1.01
12/4/2017 09:40 100 0.26 18.94 1.31 20.65 5.25 2.7 300 0.54
12/4/2017 09:45 100 0.39 18.98 1.31 20.69 5.24 2.3 304 0.48
12/4/2017 09:50 100 0.52 19.01 1.31 20.87 5.15 21 329 0.45
12/4/2017 09:55 100 0.65 19.02 1.31 20.91 5.15 25 330 0.44
12/4/2017 10:00 100 0.78 19.02 1.30 20.95 5.14 2.6 330 0.44
12/4/2017 10:05 100 0.91 19.02 1.30 20.99 5.13 2.7 331 0.43
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; lof 2
2 Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 12WWwW21
Project No: 501032 Sampler(s): Scott Beesinger

FIELD CONDITIONS Mostly Cloudy, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 12WW21-120417 DATE/TIME: 12/4/2017 / 09:00 Sample Interval:
21.99-22.16 Ft

Sampling Method: BP Sample Purpose: REG Sample Matrix: GW

Sample Notes: 12WW21-120417_FD

Chain of Custody COC Analysis Group Analytic Method
Notes
12-NOV2017-GW-ALSHT None SEMIVOLATILES SW8270SIM
VOLATILES SW8260B

Sampler: |4 Scott Beesinger
QC'ed By: Sowmya Suryanarayanan 8/24/2018
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Bladder Pump
Casing ID (in.): 4 Purge Start Date/Time: 12/4/2017 / 08:30
Depth to Water - Initial (DTWi) (ft) 21.92 Purge End Date/Time: 12/4/2017 / 09:00
Constructed Depth to Well Bottom (ft) 41.7 PID Reading: N/A

Measured Depth of Well (ft): 41.83

Screen Interval (ft): 31.70 - 41.70

Pump Start Time: 12/4/2017 / 08:30
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) Sample Collection Log 2of 2
APTIM
Location ID: 12WW21 Sample No: 12WWwW21-120417

RD:;Zi?]fg ;'enggl‘r’lg PLrde ;8:3'6 DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Stazﬁirzg;ion - - [l)lrr;’;]l\lltv(cj)o%/v frg +10% ﬁgltls No criteria %rl(()).og)

Criteria mg/L

12/4/2017 08:30 100 0.13 21.99 5.22 19.50 5.63 12.0 156 1.38
12/4/2017 08:35 100 0.26 22.05 5.24 19.54 551 9.9 175 0.46
12/4/2017 08:40 100 0.39 22.10 5.23 19.60 5.34 10.4 195 0.29
12/4/2017 08:45 100 0.52 22.13 5.23 19.61 5.18 10.6 205 0.15
12/4/2017 08:50 100 0.65 22.15 5.23 19.63 5.17 10.9 206 0.15
12/4/2017 08:55 100 0.78 22.16 5.23 19.65 5.16 10.3 207 0.14
12/4/2017 09:00 100 0.91 22.16 5.23 19.66 5.16 10.8 208 0.14
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; lof 2
2 Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 12WW24
Project No: 501032 Sampler(s): Scott Beesinger

FIELD CONDITIONS Mostly Cloudy, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 12WW24-120417 DATE/TIME: 12/4/2017 / 10:35 Sample Interval:
22.61-22.75 Ft

Sampling Method: BA Sample Purpose: REG Sample Matrix: GW

Sample Notes: Bailing well. Well went dry.

Chain of Custody COC Analysis Group Analytic Method
Notes
12-NOV2017-GW-ALSHT None SEMIVOLATILES SW8270SIM
VOLATILES SW8260B

Sampler: |4 Scott Beesinger
QC'ed By: Sowmya Suryanarayanan 8/24/2018
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Bailer
Casing ID (in.): 4 Purge Start Date/Time: 12/4/2017 / 08:07
Depth to Water - Initial (DTWi) (ft) 22.61 Purge End Date/Time: 12/4/2017 / 10:35
Constructed Depth to Well Bottom (ft) 26 PID Reading: N/A

Measured Depth of Well (ft): 28.25

Screen Interval (ft): 15.50 - 25.50

Pump Start Time: 12/4/2017 / 08:07

Location ID: 12WW24 Sample No: 12WW24-120417
Date of Time of Purge Total -
Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge +10%
SO Drawdown +0.1 .
Stabilization - - limit 0.3 ft +10% units No criteria or0.2
Criteria mg/L
12/4/2017 08:07 22.61
12/4/2017 08:15 28.19
12/4/2017 10:35 100 22.75 1.60 20.96 5.43 21.9 125 7.81
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Laboratory Analytical Data Package
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10450 Stancliff Rd. Suite 210
Houston, TX 77099
T: +1 281 530 5656
F: +1 281 530 5887

December 14, 2017

Jennifer Hoang
Aptim Environmental & Infrastucture, Inc.
2500 City West Blvd., Suite 1700
Houston, TX 77042
Work Order: HS17120283

Laboratory Results for; LHAAP-12 501032

Dear Jennifer,

ALS Environmental received 5 sample(s) on Dec 05, 2017 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: Dayna.Fisher
Sonia West
Project Manager

Right Solutions - Right Partner www.alsglobal.com
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ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032 SAMPLE SUMMARY
Work Order: HS17120283
Lab Samp ID Client Sample ID Matrix TagNo Collection Date Date Received Hold
HS17120283-01 12WW21-120417 Groundwater 04-Dec-2017 09:00 05-Dec-2017 09:45 [:]
HS17120283-02 12WW21-120417-FD Groundwater 04-Dec-2017 09:00 05-Dec-2017 09:45 E]
HS17120283-03 12WW20-120417 Groundwater 04-Dec-2017 10:05 05-Dec-2017 09:45 D
HS17120283-04 12WW24-120417 Groundwater 04-Dec-2017 10:35 05-Dec-2017 09:45 [:]
HS17120283-05 Trip Blank Water ALS- 04-Dec-2017 00:01 05-Dec-2017 09:45 E]

110717-43
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ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. CASE NARRATIVE
Project: LHAAP-12 501032

Work Order: HS17120283

GCMS Semivolatiles by Method SW8270SIM

Batch ID: 123073
Sample ID: 12WW20-120417 (HS17120283-03)

» The GCMS semi-volatile extract of this sample was run at a dilution due to a high level of matrix interference.
Sample ID: 12WW20-120417 (HS17120283-03MSD)

» One or more of the matrix spike duplicate compounds for the EPA 8270 analysis were recovered outside of the quality control limits
due to sample matrix interferences.

Sample ID: 12WW20-120417 (HS17120283-03MS/MSD)

» The GCMS semi-volatile extract of this sample was run at a dilution due to a high level of matrix interference.
Sample ID: 12WW21-120417 (HS17120283-01)

* The GCMS semi-volatile extract of this sample was run at a dilution due to a high level of matrix interference.
Sample ID: 12WW21-120417-FD (HS17120283-02)

* The GCMS semi-volatile extract of this sample was run at a dilution due to a high level of matrix interference.
Sample ID: 12WW24-120417 (HS17120283-04)

» The GCMS semi-volatile extract of this sample was run at a dilution due to a high level of matrix interference.
Sample ID: LCS-123073

« High %R for surrogate 2-Fluorobiphenyl, it is not associated with target compound.

GCMS Volatiles by Method SW8260

Batch ID: R306920
Sample ID: 12WW20-120417 (HS17120283-03MS)

* MS and/or MSD recovered outside of control limits
Sample ID: 12WW20-120417 (HS17120283-03MSD)

*» MS/MSD RPD recovered outside control limits
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ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: 12WW21-120417 Lab ID:HS17120283-01
Collection Date: 04-Dec-2017 09:00 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:56
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 13:56
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 10-Dec-2017 13:56
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:56
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
4-Methyl-2-pentanone 10 U 0.70 10 20 ug/L 1 10-Dec-2017 13:56
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 10-Dec-2017 13:56
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 10-Dec-2017 13:56
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: 12WW21-120417 Lab ID:HS17120283-01
Collection Date: 04-Dec-2017 09:00 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
Chloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 13:56
Methylene chloride 1.0 U 1.0 1.0 20 ug/L 1 10-Dec-2017 13:56
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:56
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Trichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:56
Surr: 1,2-Dichloroethane-d4 94.8 0 70-126 %REC 1 10-Dec-2017 13:56
Surr: 4-Bromofluorobenzene 103 0 81-113 %REC 1 10-Dec-2017 13:56
Surr: Dibromofluoromethane 96.2 0 77-123 %REC 1 10-Dec-2017 13:56
Surr: Toluene-d8 104 0 82-127 %REC 1 10-Dec-2017 13:56
SEMIVOLATILES SIM Method:SW8270SIM Prep:SW3510 / 08-Dec-2017 Analyst: ACN
1,4-Dioxane 1.6 0.10 0.10 0.10 ug/L 10 13-Dec-2017 12:50
Surr: 2-Fluorobipheny! 123 0 40-140 %REC 10 13-Dec-2017 12:50
Surr: 4-Terphenyl-d14 133 0 40-140 %REC 10 13-Dec-2017 12:50
Surr: Nitrobenzene-d5 46.3 0 40-140 %REC 10 13-Dec-2017 12:50

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898058

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: 12WW21-120417-FD Lab ID:HS17120283-02
Collection Date: 04-Dec-2017 09:00 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:21
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 14:21
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 10-Dec-2017 14:21
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:21
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
4-Methyl-2-pentanone 10 U 0.70 10 20 ug/L 1 10-Dec-2017 14:21
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 10-Dec-2017 14:21
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 10-Dec-2017 14:21
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898059

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: 12WW21-120417-FD Lab ID:HS17120283-02
Collection Date: 04-Dec-2017 09:00 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
Chloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 14:21
Methylene chloride 1.0 U 1.0 1.0 20 ug/L 1 10-Dec-2017 14:21
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:21
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Trichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:21
Surr: 1,2-Dichloroethane-d4 91.7 0 70-126 %REC 1 10-Dec-2017 14:21
Surr: 4-Bromofluorobenzene 103 0 81-113 %REC 1 10-Dec-2017 14:21
Surr: Dibromofluoromethane 95.3 0 77-123 %REC 1 10-Dec-2017 14:21
Surr: Toluene-d8 106 0 82-127 %REC 1 10-Dec-2017 14:21
SEMIVOLATILES SIM Method:SW8270SIM Prep:SW3510 / 08-Dec-2017 Analyst: ACN
1,4-Dioxane 11 0.10 0.10 0.10 ug/L 10 13-Dec-2017 13:11
Surr: 2-Fluorobipheny! 116 0 40-140 %REC 10 13-Dec-2017 13:11
Surr: 4-Terphenyl-d14 97.8 0 40-140 %REC 10 13-Dec-2017 13:11
Surr: Nitrobenzene-d5 52.1 0 40-140 %REC 10 13-Dec-2017 13:11

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898060

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: 12WW20-120417 Lab ID:HS17120283-03
Collection Date: 04-Dec-2017 10:05 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:31
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 13:31
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 10-Dec-2017 13:31
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:31
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
4-Methyl-2-pentanone 10 U 0.70 10 20 ug/L 1 10-Dec-2017 13:31
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 10-Dec-2017 13:31
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 10-Dec-2017 13:31
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31

Note: See Qualifiers Page for a list of qualifiers and their explanation.



ALS Group USA, Corp

00898061

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: 12WW20-120417 Lab ID:HS17120283-03
Collection Date: 04-Dec-2017 10:05 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
Chloroethane 0.50 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 13:31
Methylene chloride 1.0 U 1.0 1.0 20 ug/L 1 10-Dec-2017 13:31
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:31
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Trichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:31
Surr: 1,2-Dichloroethane-d4 93.2 0 70-126 %REC 1 10-Dec-2017 13:31
Surr: 4-Bromofluorobenzene 100 0 81-113 %REC 1 10-Dec-2017 13:31
Surr: Dibromofluoromethane 97.5 0 77-123 %REC 1 10-Dec-2017 13:31
Surr: Toluene-d8 102 0 82-127 %REC 1 10-Dec-2017 13:31
SEMIVOLATILES SIM Method:SW8270SIM Prep:SW3510 / 08-Dec-2017 Analyst: ACN
1,4-Dioxane 1.7 0.10 0.10 0.10 ug/L 10 13-Dec-2017 13:32
Surr: 2-Fluorobipheny! 1356 0 40-140 %REC 10 13-Dec-2017 13:32
Surr: 4-Terphenyl-d14 131 0 40-140 %REC 10 13-Dec-2017 13:32
Surr: Nitrobenzene-d5 55.4 0 40-140 %REC 10 13-Dec-2017 13:32

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898062

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: 12WW24-120417 Lab ID:HS17120283-04
Collection Date: 04-Dec-2017 10:35 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,1-Dichloroethene 0.58 J 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:45
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 14:45
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 10-Dec-2017 14:45
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:45
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
4-Methyl-2-pentanone 10 U 0.70 10 20 ug/L 1 10-Dec-2017 14:45
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 10-Dec-2017 14:45
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 10-Dec-2017 14:45
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Chlorobenzene 21 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898063

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: 12WW24-120417 Lab ID:HS17120283-04
Collection Date: 04-Dec-2017 10:35 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
Chloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
cis-1,2-Dichloroethene 26 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 14:45
Methylene chloride 1.0 U 1.0 1.0 20 ug/L 1 10-Dec-2017 14:45
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 14:45
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Trichloroethene 83 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 14:45
Surr: 1,2-Dichloroethane-d4 92.0 0 70-126 %REC 1 10-Dec-2017 14:45
Surr: 4-Bromofluorobenzene 101 0 81-113 %REC 1 10-Dec-2017 14:45
Surr: Dibromofluoromethane 96.0 0 77-123 %REC 1 10-Dec-2017 14:45
Surr: Toluene-d8 104 0 82-127 %REC 1 10-Dec-2017 14:45
SEMIVOLATILES SIM Method:SW8270SIM Prep:SW3510 / 08-Dec-2017 Analyst: ACN
1,4-Dioxane 4.8 0.10 0.10 0.10 ug/L 10 13-Dec-2017 14:34
Surr: 2-Fluorobipheny! 102 0 40-140 %REC 10 13-Dec-2017 14:34
Surr: 4-Terphenyl-d14 95.4 0 40-140 %REC 10 13-Dec-2017 14:34
Surr: Nitrobenzene-d5 46.7 0 40-140 %REC 10 13-Dec-2017 14:34

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898064

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: Trip Blank Lab ID:HS17120283-05
Collection Date: 04-Dec-2017 00:01 Matrix:Water
DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:07
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 13:07
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 10-Dec-2017 13:07
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:07
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
4-Methyl-2-pentanone 10 U 0.70 10 20 ug/L 1 10-Dec-2017 13:07
Acetone 23 2.0 1.0 2.0 ug/L 1 10-Dec-2017 13:07
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 10-Dec-2017 13:07
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898065

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: LHAAP-12 501032 WorkOrder:HS17120283
Sample ID: Trip Blank Lab ID:HS17120283-05
Collection Date: 04-Dec-2017 00:01 Matrix:Water
DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: PC
Chloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 10-Dec-2017 13:07
Methylene chloride 1.0 U 1.0 1.0 20 ug/L 1 10-Dec-2017 13:07
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 10-Dec-2017 13:07
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Trichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 10-Dec-2017 13:07
Surr: 1,2-Dichloroethane-d4 91.6 0 70-126 %REC 1 10-Dec-2017 13:07
Surr: 4-Bromofluorobenzene 102 0 81-113 %REC 1 10-Dec-2017 13:07
Surr: Dibromofluoromethane 96.8 0 77-123 %REC 1 10-Dec-2017 13:07
Surr: Toluene-d8 103 0 82-127 %REC 1 10-Dec-2017 13:07

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898066
ALS Group USA, Corp Date: 14-Dec-17

WEIGHT LOG
Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032
WorkOrder: HS17120283

Batch ID: 123073 Method: SEMIVOLATILES SIM Prep: 3510_B_SIM
. Sample Final Prep
SamplD Container Wt/Vol Volume Factor
HS17120283-01 1 1000 1 (mL) 0.001
HS17120283-02 1 1000 1 (mL) 0.001
HS17120283-03 1 1000 1 (mL) 0.001
1

HS17120283-04 1000 1(mL) 0.001



ALS Group USA, Corp

00898067

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: LHAAP-12 501032 DATES REPORT
WorkOrder: HS17120283

Sample ID Client Samp ID Collection Date TCLP Date Prep Date Analysis Date DF
BatchID 123073 Test Name : SEMIVOLATILES SIM Matrix: Groundwater

HS17120283-01
HS17120283-02
HS17120283-03
HS17120283-04

Batch ID R306920

HS17120283-05

Batch ID R306920

HS17120283-01
HS17120283-02
HS17120283-03
HS17120283-04

12WW21-120417
12WW21-120417-FD
12WW20-120417
12WW24-120417

Trip Blank

12WW21-120417
12WW21-120417-FD
12WW20-120417
12WW24-120417

Test Name :

Test Name :

04 Dec 2017 09:00
04 Dec 2017 09:00
04 Dec 2017 10:05
04 Dec 2017 10:35

LOW LEVEL VOLATILES BY SW8260C

04 Dec 2017 00:01

LOW LEVEL VOLATILES BY SW8260C

04 Dec 2017 09:00
04 Dec 2017 09:00
04 Dec 2017 10:05
04 Dec 2017 10:35

08 Dec 2017 10:10
08 Dec 2017 10:10
08 Dec 2017 10:10
08 Dec 2017 10:10

Matrix:

Matrix:

13 Dec 2017 12:50 10

13 Dec 2017 13:11 10

13 Dec 2017 13:32 10

13 Dec 2017 14:34 10
Water

10 Dec 2017 13:07 1
Groundwater

10 Dec 2017 13:56
10 Dec 2017 14:21
10 Dec 2017 13:31
10 Dec 2017 14:45

- A A



ALS Group USA, Corp

00898068

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: LHAAP-12 501032 QC BATC 0
WorkOrder: HS17120283
Batch ID: 123073 Instrument: SV-5 Method: SW8270SIM
MBLK Sample ID: MBLK-123073 Units: ug/L Analysis Date: 13-Dec-2017 11:45
Client ID: Run ID: SV-5_307176 SeqNo: 4350084  PrepDate: 08-Dec-2017 DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
1,4-Dioxane 0.010 0.010 U
Surr: 2-Fluorobiphenyl 0.1025 0 0.08 128  40- 140
Surr: 4-Terphenyl-d14 0.08573 0 0.08 107  40- 140
Surr: Nitrobenzene-d5 0.04778 0 0.08 0 59.7 40-140
LCS Sample ID: LCS-123073 Units: ug/L Analysis Date: 13-Dec-2017 12:05
Client ID: Run ID: SV-5_307176 SeqNo: 4350085  PrepDate: 08-Dec-2017 DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
1,4-Dioxane 0.08463 0.010 0.08 0 106  40-140
Surr: 2-Fluorobiphenyl 0.1149 0 0.08 0 144 40 - 140 S
Surr: 4-Terphenyl-d14 0.104 0 0.08 0 130  40- 140
Surr: Nitrobenzene-d5 0.05427 0 0.08 0 67.8 40-140
MS Sample ID: HS17120283-03MS Units: ug/L Analysis Date: 13-Dec-2017 13:53
Client ID:  12WW20-120417 Run ID: SV-5_307176 SeqNo: 4350089  PrepDate: 08-Dec-2017 DF:10

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
1,4-Dioxane 1.763 0.10 0.08081 1.721 516  40-140 0}
Surr: 2-Fluorobiphenyl! 0.1099 0 0.08081 0 136 40 - 140
Surr: 4-Terphenyl-d14 0.1021 0 0.08081 0 126 40- 140
Surr: Nitrobenzene-d5 0.03594 0 0.08081 0 44.5  40- 140
MSD Sample ID:  HS17120283-03MSD Units: ug/L Analysis Date: 13-Dec-2017 14:13
Client ID:  12WW20-120417 Run ID: SV-5_307176 SeqNo: 4350090 PrepDate: 08-Dec-2017 DF:10

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
1,4-Dioxane 1.649 0.10 0.08 1.721 -90.0 40-140 1.763 6.66 20 SO
Surr: 2-Fluorobipheny! 0.095 0 0.08 0 119  40- 140 0.1099 14.5 20
Surr: 4-Terphenyl-d14 0.08896 0 0.08 0 111 40- 140 0.1021 13.7 20
Surr: Nitrobenzene-d5 0.03591 0 0.08 0 44.9  40-140 0.03594 0.0818 20

The following samples were analyzed in this batch: IHS]7120283—01

HS17120283-02

HS17120283-03

HS17120283-04

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898069

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032 QC BATCH REPORT
WorkOrder: HS17120283
Batch ID: R306920 Instrument: VOAG6 Method: SW8260
MBLK Sample ID:  VBLKW-171210 Units: ug/L Analysis Date: 10-Dec-2017 12:42
Client ID: Run ID: VOAG6_306920 SeqNo: 4344284  PrepDate: DF:1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
1,1,1,2-Tetrachloroethane 0.50 1.0 U
1,1,1-Trichloroethane 0.50 1.0 U
1,1,2,2-Tetrachloroethane 0.50 1.0 U
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 1.0 U
1,1,2-Trichloroethane 0.50 1.0 U
1,1-Dichloroethane 0.50 1.0 U
1,1-Dichloroethene 0.50 1.0 U
1,1-Dichloropropene 0.50 1.0 U
1,2,3-Trichlorobenzene 0.50 1.0 U
1,2,3-Trichloropropane 0.50 1.0 U
1,2,4-Trichlorobenzene 0.50 1.0 U
1,2,4-Trimethylbenzene 0.50 1.0 U
1,2-Dibromo-3-chloropropane 0.50 1.0 U
1,2-Dibromoethane 0.50 1.0 U
1,2-Dichlorobenzene 0.50 1.0 U
1,2-Dichloroethane 0.50 1.0 U
1,2-Dichloropropane 0.50 1.0 U
1,3,5-Trimethylbenzene 0.50 1.0 U
1,3-Dichlorobenzene 0.50 1.0 U
1,3-Dichloropropane 0.50 1.0 U
1,4-Dichlorobenzene 0.50 1.0 U
2,2-Dichloropropane 0.50 1.0 U
2-Butanone 1.0 2.0 U
2-Chlorotoluene 0.50 1.0 U
2-Hexanone 1.0 2.0 U
4-Chlorotoluene 0.50 1.0 U
4-Isopropyltoluene 0.50 1.0 U
4-Methyl-2-pentanone 10 2.0 U
Acetone 1.0 2.0 U
Benzene 0.50 1.0 U
Bromobenzene 0.50 1.0 U
Bromochloromethane 0.50 1.0 U
Bromodichloromethane 0.50 1.0 U
Bromoform 0.50 1.0 U

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898070

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032 QC BATCH REPORT
WorkOrder: HS17120283
Batch ID: R306920 Instrument: VOAG6 Method: SW8260
MBLK Sample ID:  VBLKW-171210 Units: ug/L Analysis Date: 10-Dec-2017 12:42
Client ID: Run ID: VOAG6_306920 SeqNo: 4344284  PrepDate: DF:1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Bromomethane 0.50 1.0 U
Carbon disulfide 1.0 2.0 U
Carbon tetrachloride 0.50 1.0 U
Chlorobenzene 0.50 1.0 U
Chloroethane 0.50 1.0 U
Chloroform 0.50 1.0 U
Chloromethane 0.50 1.0 U
cis-1,2-Dichloroethene 0.50 1.0 U
cis-1,3-Dichloropropene 0.50 1.0 U
Dibromochloromethane 0.50 1.0 U
Dibromomethane 0.50 1.0 U
Dichlorodifluoromethane 0.50 1.0 U
Ethylbenzene 0.50 1.0 U
Hexachlorobutadiene 0.50 1.0 U
Isopropylbenzene 0.50 1.0 U
m,p-Xylene 1.0 2.0 U
Methylene chloride 1.0 2.0 U
Naphthalene 0.50 1.0 U
n-Butylbenzene 0.50 1.0 U
n-Propylbenzene 0.50 1.0 U
o-Xylene 0.50 1.0 U
sec-Butylbenzene 0.50 1.0 U
Styrene 0.50 1.0 U
tert-Butylbenzene 0.50 1.0 U
Tetrachloroethene 0.50 1.0 U
Toluene 0.50 1.0 U
trans-1,2-Dichloroethene 0.50 1.0 U
trans-1,3-Dichloropropene 0.50 1.0 U
Trichloroethene 0.50 1.0 U
Trichlorofluoromethane 0.50 1.0 U
Vinyl chloride 0.50 1.0 U
Surr: 1,2-Dichloroethane-d4 46.53 1.0 50 0 93.1 70-123
Surr: 4-Bromofluorobenzene 50.84 1.0 50 0 102 82-115
Surr: Dibromofluoromethane 48.81 1.0 50 0 97.6 73-126

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898071

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: LHAAP-12 501032 QC BATC 0
WorkOrder: HS17120283
Batch ID: R306920 Instrument: VOAG6 Method: SW8260
MBLK Sample ID:  VBLKW-171210 Units: ug/L Analysis Date: 10-Dec-2017 12:42
Client ID: Run ID: VOAG6_306920 SeqNo: 4344284  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Surr: Toluene-d8 51 1.0 50 0 102 81-120

Note: See Qualifiers Page for a list of qualifiers and their explanation.



ALS Group USA, Corp

00898072

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: LHAAP-12 501032 QC BATCH REPORT

WorkOrder: HS17120283

Batch ID: R306920 Instrument: VOAG6 Method: SW8260

LCS Sample ID:  VLCSW-171210 Units: ug/L Analysis Date: 10-Dec-2017 11:28

Client ID: Run ID: VOAG6_306920 SeqNo: 4344283  PrepDate: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual

1,1,1,2-Tetrachloroethane 46.72 1.0 50 0 93.4 77-118

1,1,1-Trichloroethane 47.97 1.0 50 0 95.9 70-130

1,1,2,2-Tetrachloroethane 46.74 1.0 50 0 93.5 70-120

1,1,2-Trichlor-1,2,2-trifluoroethane 46.4 1.0 50 0 92.8 70-130

1,1,2-Trichloroethane 46.78 1.0 50 0 93.6 77-113

1,1-Dichloroethane 45.75 1.0 50 0 91.5 71-122

1,1-Dichloroethene 45.8 1.0 50 0 916 70-130

1,1-Dichloropropene 49.82 1.0 50 0 99.6 78 -118

1,2,3-Trichlorobenzene 41.55 1.0 50 0 83.1 70-130

1,2,3-Trichloropropane 43.5 1.0 50 0 87.0 70-127

1,2,4-Trichlorobenzene 44.4 1.0 50 (0] 88.8 77 -126

1,2,4-Trimethylbenzene 49.01 1.0 50 0 98.0 73-121

1,2-Dibromo-3-chloropropane 41.81 1.0 50 0 83.6 70-130

1,2-Dibromoethane 47.71 1.0 50 0 95.4 76 -123

1,2-Dichlorobenzene 45.11 1.0 50 0 90.2 77-113

1,2-Dichloroethane 44.76 1.0 50 0 895 70-124

1,2-Dichloropropane 47.49 1.0 50 0 95.0 72-119

1,3,5-Trimethylbenzene 48.83 1.0 50 0 97.7 75-118

1,3-Dichlorobenzene 44.32 1.0 50 0 88.6 78-118

1,3-Dichloropropane 44 .42 1.0 50 0 88.8 75-116

1,4-Dichlorobenzene 49.43 1.0 50 0 989 79-113

2,2-Dichloropropane 44.96 1.0 50 0 89.9 70-130

2-Butanone 98.34 2.0 100 0 98.3 70-130

2-Chlorotoluene 48.89 1.0 50 0 97.8 70-128

2-Hexanone 94.62 2.0 100 0 946 70-130

4-Chlorotoluene 49.1 1.0 50 0 98.2 74-126

4-Isopropyltoluene 43.82 1.0 50 0 87.6 74 - 126

4-Methyl-2-pentanone 88.93 2.0 100 0 88.9 70-130

Acetone 91.99 2.0 100 0 920 70-130

Benzene 48.97 1.0 50 0 979 74-120

Bromobenzene 46.22 1.0 50 0 92.4 78 -113

Bromochloromethane 53.48 1.0 50 0 107 76 - 124

Bromodichloromethane 48.06 1.0 50 0 96.1 74 -122

Bromoform 47.97 1.0 50 0 95.9 73-128

Note: See Qualifiers Page for a list of qualifiers and their explanation.



ALS Group USA, Corp

00898073

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: LHAAP-12 501032 QC BATCH REPORT

WorkOrder: HS17120283

Batch ID: R306920 Instrument: VOAG6 Method: SW8260

LCS Sample ID:  VLCSW-171210 Units: ug/L Analysis Date: 10-Dec-2017 11:28

Client ID: Run ID: VOAG6_306920 SeqNo: 4344283  PrepDate: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual

Bromomethane 45.06 1.0 50 0 90.1 70-130

Carbon disulfide 94.36 2.0 100 0 944 70-130

Carbon tetrachloride 50.41 1.0 50 0 101 71-125

Chlorobenzene 46.86 1.0 50 0 93.7 76 - 113

Chloroethane 43.71 1.0 50 0 87.4 70-130

Chloroform 45.76 1.0 50 0 915 71-121

Chloromethane 47.16 1.0 50 0 94.3 70-129

cis-1,2-Dichloroethene 46.57 1.0 50 0 93.1 75-122

cis-1,3-Dichloropropene 48.99 1.0 50 0 98.0 73-127

Dibromochloromethane 46.52 1.0 50 0 93.0 77-122

Dibromomethane 46.81 1.0 50 (0] 93.6 78 -121

Dichlorodifluoromethane 49.09 1.0 50 0 98.2 70-130

Ethylbenzene 474 1.0 50 0 948 77-117

Hexachlorobutadiene 48.26 1.0 50 0 96.5 70-130

Isopropylbenzene 47.88 1.0 50 0 95.8 73-127

m,p-Xylene 93.96 2.0 100 0 940 77-122

Methylene chloride 48.88 2.0 50 0 97.8 70-127

Naphthalene 44.36 1.0 50 0 88.7 70-130

n-Butylbenzene 4455 1.0 50 0 89.1 72-130

n-Propylbenzene 48.49 1.0 50 0 97.0 73-124

o-Xylene 47.79 1.0 50 0 956 75-119

sec-Butylbenzene 43.38 1.0 50 0 86.8 73-128

Styrene 48.95 1.0 50 0 979 72-126

tert-Butylbenzene 48.26 1.0 50 0 96.5 73-124

Tetrachloroethene 50.41 1.0 50 0 101 76 - 119

Toluene 47.16 1.0 50 0 943 77-118

trans-1,2-Dichloroethene 48.94 1.0 50 0 97.9 72 -127

trans-1,3-Dichloropropene 47 .47 1.0 50 0 94.9 77 -119

Trichloroethene 50.9 1.0 50 0 102 77-121

Trichlorofluoromethane 46.06 1.0 50 0 92.1 70-130

Vinyl chloride 44.3 1.0 50 0 88.6 70-130

Surr: 1,2-Dichloroethane-d4 44.46 1.0 50 0 88.9 70-130

Surr: 4-Bromofluorobenzene 51.77 1.0 50 0 104 82-115

Surr: Dibromofluoromethane 47.9 1.0 50 0 95.8 73-126

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898074

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032 QC BATCH REPORT
WorkOrder: HS17120283
Batch ID: R306920 Instrument: VOAG6 Method: SW8260
LCS Sample ID:  VLCSW-171210 Units: ug/L Analysis Date: 10-Dec-2017 11:28
Client ID: Run ID: VOAG6_306920 SeqNo: 4344283  PrepDate: DF:1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Surr: Toluene-d8 52.59 1.0 50 0 105 81-120

Note: See Qualifiers Page for a list of qualifiers and their explanation.



ALS Group USA, Corp

00898075

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: LHAAP-12 501032 QC BATCH REPORT

WorkOrder: HS17120283

Batch ID: R306920 Instrument: VOAG6 Method: SW8260

MS Sample ID: HS17120283-03MS Units: ug/L Analysis Date: 10-Dec-2017 16:00

Client ID:  12WW20-120417 Run ID: VOAG6_306920 SeqNo: 4344290  PrepDate: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual

1,1,1,2-Tetrachloroethane 44.75 1.0 50 0 89.5 70-120

1,1,1-Trichloroethane 41.49 1.0 50 0 83.0 70-130

1,1,2,2-Tetrachloroethane 44.98 1.0 50 0 90.0 70-123

1,1,2-Trichlor-1,2,2-trifluoroethane 37.93 1.0 50 0 75.9 70-130

1,1,2-Trichloroethane 44.54 1.0 50 0 89.1 70 - 117

1,1-Dichloroethane 41.93 1.0 50 0 839 70-127

1,1-Dichloroethene 38.75 1.0 50 0 775 70-130

1,1-Dichloropropene 42.2 1.0 50 0 84.4 70-129

1,2,3-Trichlorobenzene 36.39 1.0 50 0 72.8 70-130

1,2,3-Trichloropropane 41.1 1.0 50 0 82.2 70-130

1,2,4-Trichlorobenzene 38.69 1.0 50 (0] 77.4 70-125

1,2,4-Trimethylbenzene 44.36 1.0 50 0 88.7 70-125

1,2-Dibromo-3-chloropropane 39.8 1.0 50 0 79.6 70-130

1,2-Dibromoethane 45.82 1.0 50 0 916 70-124

1,2-Dichlorobenzene 42.05 1.0 50 0 84.1 70 - 115

1,2-Dichloroethane 42.25 1.0 50 0 845 70-127

1,2-Dichloropropane 44.98 1.0 50 0 90.0 70-122

1,3,5-Trimethylbenzene 43.92 1.0 50 0 87.8 70-126

1,3-Dichlorobenzene 41.06 1.0 50 0 82.1 70-119

1,3-Dichloropropane 43.26 1.0 50 0 86.5 70-121

1,4-Dichlorobenzene 45.73 1.0 50 0 91.5 70 - 114

2,2-Dichloropropane 38.95 1.0 50 0 77.9 70-130

2-Butanone 87.61 2.0 100 0 876 70-130

2-Chlorotoluene 45.84 1.0 50 0 917 70-130

2-Hexanone 92.32 2.0 100 0 923 70-130

4-Chlorotoluene 44.69 1.0 50 0 89.4 70-130

4-Isopropyltoluene 38.14 1.0 50 0 76.3 70-130

4-Methyl-2-pentanone 83.01 2.0 100 0 83.0 70-130

Acetone 79.83 2.0 100 0 79.8 70-130

Benzene 44.75 1.0 50 0 895 70-127

Bromobenzene 44.69 1.0 50 0 89.4 70 - 115

Bromochloromethane 49.85 1.0 50 0 99.7 70-127

Bromodichloromethane 45.78 1.0 50 0 91.6 70-124

Bromoform 45.49 1.0 50 0 91.0 70-129

Note: See Qualifiers Page for a list of qualifiers and their explanation.



ALS Group USA, Corp

00898076

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: LHAAP-12 501032 QC BATCH REPORT

WorkOrder: HS17120283

Batch ID: R306920 Instrument: VOAG6 Method: SW8260

MS Sample ID: HS17120283-03MS Units: ug/L Analysis Date: 10-Dec-2017 16:00

Client ID:  12WW20-120417 Run ID: VOAG6_306920 SeqNo: 4344290  PrepDate: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual

Bromomethane 38.92 1.0 50 0 77.8 70-130

Carbon disulfide 80.62 2.0 100 0 80.6 70-130

Carbon tetrachloride 41.75 1.0 50 0 83.5 70-130

Chlorobenzene 44.06 1.0 50 0 88.1 70 - 114

Chloroethane 38.4 1.0 50 0 76.8 70-130

Chloroform 42.58 1.0 50 0 852 70-125

Chloromethane 39.92 1.0 50 0 79.8 70-130

cis-1,2-Dichloroethene 43.74 1.0 50 0 87.5 70-128

cis-1,3-Dichloropropene 45.26 1.0 50 0 90.5 70-125

Dibromochloromethane 44.85 1.0 50 0 89.7 70-124

Dibromomethane 441 1.0 50 (0] 88.2 70-124

Dichlorodifluoromethane 32.45 1.0 50 0 64.9 70-130 S

Ethylbenzene 42.77 1.0 50 0 855 70-124

Hexachlorobutadiene 37.9 1.0 50 0 75.8 70-130

Isopropylbenzene 42.05 1.0 50 0 84.1 70-130

m,p-Xylene 85.32 2.0 100 0 853 70-130

Methylene chloride 45.25 2.0 50 0 90.5 70-128

Naphthalene 38.54 1.0 50 0 771 70-130

n-Butylbenzene 37.07 1.0 50 0 741 70-130

n-Propylbenzene 42.78 1.0 50 0 85.6 70-130

o-Xylene 43.89 1.0 50 0 87.8 70-124

sec-Butylbenzene 37.44 1.0 50 0 74.9 70-130

Styrene 46.13 1.0 50 0 923 70-130

tert-Butylbenzene 42.55 1.0 50 0 85.1 70-130

Tetrachloroethene 47.42 1.0 50 0 94.8 70-130

Toluene 43.85 1.0 50 0 87.7 70-123

trans-1,2-Dichloroethene 42.81 1.0 50 0 85.6 70-130

trans-1,3-Dichloropropene 44.92 1.0 50 0 89.8 70-121

Trichloroethene 46.23 1.0 50 0 92.5 70-129

Trichlorofluoromethane 37.6 1.0 50 0 75.2 70-130

Vinyl chloride 35.68 1.0 50 0 714 70-130

Surr: 1,2-Dichloroethane-d4 43.53 1.0 50 0 87.1 70-126

Surr: 4-Bromofluorobenzene 51.68 1.0 50 0 103 81-113

Surr: Dibromofluoromethane 46.89 1.0 50 0 93.8 77 -123

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898077

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: LHAAP-12 501032 QC BATC 0
WorkOrder: HS17120283
Batch ID: R306920 Instrument: VOAG6 Method: SW8260
MS Sample ID: HS17120283-03MS Units: ug/L Analysis Date: 10-Dec-2017 16:00
Client ID:  12WW20-120417 Run ID: VOA6_306920 SeqNo: 4344290  PrepDate: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value  %REC Limit Value %RPD Limit Qual
Surr: Toluene-d8 52.2 1.0 50 0 104 82-127

Note: See Qualifiers Page for a list of qualifiers and their explanation.



ALS Group USA, Corp

00898078

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032 QC BATCH REPORT
WorkOrder: HS17120283
Batch ID: R306920 Instrument: VOAG6 Method: SW8260
MSD Sample ID:  HS17120283-03MSD Units: ug/L Analysis Date: 10-Dec-2017 16:24
Client ID:  12WW20-120417 Run ID: VOAG6_306920 SeqNo: 4344291  PrepDate: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
1,1,1,2-Tetrachloroethane 45.82 1.0 50 0 916 70-120 44.75 2.38 20
1,1,1-Trichloroethane 43.95 1.0 50 0 87.9 70-130 41.49 5.74 20
1,1,2,2-Tetrachloroethane 46.61 1.0 50 0 932 70-123 44.98 3.57 20
1,1,2-Trichlor-1,2,2-trifluoroethane 41.31 1.0 50 0 826 70-130 37.93 8.55 20
1,1,2-Trichloroethane 45.65 1.0 50 0 913 70-117 44.54 246 20
1,1-Dichloroethane 43.35 1.0 50 0 86.7 70-127 41.93 3.34 20
1,1-Dichloroethene 40.94 1.0 50 0 819 70-130 38.75 5.52 20
1,1-Dichloropropene 44.63 1.0 50 0 89.3 70-129 42.2 5.59 20
1,2,3-Trichlorobenzene 47.67 1.0 50 0 953 70-130 36.39 26.8 20
1,2,3-Trichloropropane 42.41 1.0 50 0 848 70-130 411 3.15 20
1,2,4-Trichlorobenzene 46.75 1.0 50 0 935 70-125 38.69 18.9 20
1,2,4-Trimethylbenzene 47.12 1.0 50 0 942 70-125 44.36 6.03 20
1,2-Dibromo-3-chloropropane 44.62 1.0 50 0 89.2 70-130 39.8 11.4 20
1,2-Dibromoethane 47.68 1.0 50 0 954 70-124 45.82 3.99 20
1,2-Dichlorobenzene 44.85 1.0 50 0 89.7 70-115 42.05 6.45 20
1,2-Dichloroethane 42.53 1.0 50 0 85.1 70-127 4225 0.661 20
1,2-Dichloropropane 45.29 1.0 50 0 90.6 70-122 4498 0.687 20
1,3,5-Trimethylbenzene 46.14 1.0 50 0 923 70-126 43.92 491 20
1,3-Dichlorobenzene 43.05 1.0 50 0 86.1 70-119 41.06 472 20
1,3-Dichloropropane 44.02 1.0 50 0 88.0 70-121 43.26 1.74 20
1,4-Dichlorobenzene 47.6 1.0 50 0 952 70-114 45.73 4.02 20
2,2-Dichloropropane 40.25 1.0 50 0 80.5 70-130 38.95 3.29 20
2-Butanone 92.14 2.0 100 0 92.1 70-130 87.61 5.05 20
2-Chlorotoluene 46.86 1.0 50 0 93.7 70-130 45.84 22 20
2-Hexanone 96.16 2.0 100 0 96.2 70-130 92.32 4.08 20
4-Chlorotoluene 46.78 1.0 50 0 93.6 70-130 44.69 4.56 20
4-Isopropyltoluene 414 1.0 50 0 828 70-130 38.14 8.22 20
4-Methyl-2-pentanone 87.6 2.0 100 0 87.6 70-130 83.01 5.38 20
Acetone 86.01 2.0 100 0 86.0 70-130 79.83 7.45 20
Benzene 46.71 1.0 50 0 934 70-127 44.75 429 20
Bromobenzene 44.68 1.0 50 0 894 70-115 4469 0.0132 20
Bromochloromethane 50.35 1.0 50 0 101 70-127 49.85 0.994 20
Bromodichloromethane 47.18 1.0 50 0 94.4 70-124 45.78 3.02 20
Bromoform 47.73 1.0 50 0 955 70-129 45.49 482 20

Note: See Qualifiers Page for a list of qualifiers and their explanation.




ALS Group USA, Corp

00898079

Date: 14-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032 QC BATCH REPORT
WorkOrder: HS17120283
Batch ID: R306920 Instrument: VOAG6 Method: SW8260
MSD Sample ID:  HS17120283-03MSD Units: ug/L Analysis Date: 10-Dec-2017 16:24
Client ID:  12WW20-120417 Run ID: VOAG6_306920 SeqNo: 4344291  PrepDate: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Bromomethane 41.14 1.0 50 0 823 70-130 38.92 5.55 20
Carbon disulfide 85.18 2.0 100 0 852 70-130 80.62 55 20
Carbon tetrachloride 45.9 1.0 50 0 91.8 70-130 41.75 9.48 20
Chlorobenzene 45.16 1.0 50 0 90.3 70-114 44.06 246 20
Chloroethane 40.75 1.0 50 0 815 70-130 38.4 5.93 20
Chloroform 4414 1.0 50 0 88.3 70-125 42.58 3.6 20
Chloromethane 40.49 1.0 50 0 81.0 70-130 39.92 1.43 20
cis-1,2-Dichloroethene 44.88 1.0 50 0 89.8 70-128 43.74 2,57 20
cis-1,3-Dichloropropene 46.68 1.0 50 0 93.4 70-125 45.26 3.08 20
Dibromochloromethane 46.01 1.0 50 0 92.0 70-124 44.85 2.54 20
Dibromomethane 45.61 1.0 50 0 912 70-124 441 3.35 20
Dichlorodifluoromethane 35.81 1.0 50 0 716 70-130 32.45 9.84 20
Ethylbenzene 44.56 1.0 50 0 89.1 70-124 42.77 4.09 20
Hexachlorobutadiene 45.77 1.0 50 0 915 70-130 37.9 18.8 20
Isopropylbenzene 44.53 1.0 50 0 89.1 70-130 42.05 5.73 20
m,p-Xylene 88.43 2.0 100 0 88.4 70-130 85.32 3.58 20
Methylene chloride 46.74 2.0 50 0 935 70-128 45.25 3.24 20
Naphthalene 50.52 1.0 50 0 101 70-130 38.54 26.9 20
n-Butylbenzene 1.7 1.0 50 0 83.4 70-130 37.07 11.8 20
n-Propylbenzene 45.27 1.0 50 0 90.5 70-130 42.78 5.66 20
o-Xylene 45.71 1.0 50 0 914 70-124 43.89 4.07 20
sec-Butylbenzene 40.56 1.0 50 0 81.1 70-130 37.44 8 20
Styrene 47.61 1.0 50 0 952 70-130 46.13 3.16 20
tert-Butylbenzene 46.05 1.0 50 0 92.1 70-130 42.55 7.9 20
Tetrachloroethene 46.84 1.0 50 0 93.7 70-130 47.42 1.24 20
Toluene 44.93 1.0 50 0 899 70-123 43.85 244 20
trans-1,2-Dichloroethene 43.92 1.0 50 0 87.8 70-130 42.81 2.56 20
trans-1,3-Dichloropropene 45.7 1.0 50 0 91.4 70-121 44.92 1.71 20
Trichloroethene 47.57 1.0 50 0 95.1 70-129 46.23 2.87 20
Trichlorofluoromethane 40.91 1.0 50 0 81.8 70-130 37.6 8.44 20
Vinyl chloride 37.84 1.0 50 0 757 70-130 35.68 5.86 20
Surr: 1,2-Dichloroethane-d4 44.77 1.0 50 0 89.5 70-126 43.53 2.79 20
Surr: 4-Bromofluorobenzene 51.6 1.0 50 0 103 81-113 51.68 0.162 20
Surr: Dibromofluoromethane 47.79 1.0 50 0 95.6 77 -123 46.89 1.9 20

Note: See Qualifiers Page for a list of qualifiers and their explanation.




00898080

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: LHAAP-12 501032 QC BATC 0
WorkOrder: HS17120283
Batch ID: R306920 Instrument: VOAG6 Method: SW8260
MSD Sample ID:  HS17120283-03MSD Units: ug/L Analysis Date: 10-Dec-2017 16:24
Client ID:  12WW20-120417 Run ID: VOA6_306920 SeqNo: 4344291  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Surr: Toluene-d8 52.83 1.0 50 0 106 82-127 52.2 1.19 20
The following samples were analyzed in this batch: [HS17120283-01 HS17120283-02 HS17120283-03 HS17120283-04

HS17120283-05

Note: See Qualifiers Page for a list of qualifiers and their explanation.



00898081

ALS Group USA, Corp Date: 14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032 QUALIFIERS,

ACRONYMS, UNITS
WorkOrder: HS17120283

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



ALS Group USA, Corp

Date:

00898082

14-Dec-17

CERTIFICATIONS,ACCREDITATIONS & LICENSES

Agency Number Expire Date
Arkansas 17-027-0 27-Mar-2018
California 2919 2016-2018 31-Jul-2018
lllinois 004112 09-May-2018
Kentucky 123043 30-Apr-2018
Louisiana 03087 2017-2017 30-Jun-2018
North Carolina 624-2017 31-Dec-2017
North Dakota R193 2017-2017 30-Apr-2018
Oklahoma 2017-088 31-Aug-2018
Texas T104704231-17-19 30-Apr-2018




00898083

ALS Group USA, Corp Date:  14-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: LHAAP-12 501032 SAMPLE TRACKING
Work Order: HS17120283
Lab Samp ID Client Sample ID Action Date Person New Location
HS17120283-02 12WW21-120417-FD Login 12/6/2017 9:31:57 AM CL Sub
HS17120283-02 12WW21-120417-FD Login 12/6/2017 9:31:57 AM CL VOA019
HS17120283-03 12WW20-120417 Login 12/6/2017 9:31:57 AM CL Sub
HS17120283-03 12WW20-120417 Login 12/6/2017 9:31:57 AM CL VOA019
HS17120283-04 12WW24-120417 Login 12/6/2017 9:31:57 AM CL Sub
HS17120283-04 12WW24-120417 Login 12/6/2017 9:31:57 AM CL VOA019
HS17120283-05 Trip Blank Login 12/6/2017 9:31:57 AM CL VOA019



00898084

ALS Group USA, Corp Date: 14-Dec-17

Sample Receipt Checklist

Client Name: CBI-Houston Date/Time Received: 05-Dec-2017 09:45
Work Order: HS17120283 Received by: JRM

Reviewed by:

Checklist completed by: Cesar A. Lira 6-Dec-2017 Sonia West 7-Dec-2017
eSignature Date eSignature | Date

Matrices: WATER Carrier name: FedEx

Shipping container/cooler in good condition? Yes No [:] Not Present [:]

Custody seals intact on shipping container/cooler? Yes No [:] Not Present [:]

Custody seals intact on sample bottles? Yes D No D Not Present

Chain of custody present? Yes No D

Chain of custody signed when relinquished and received? Yes No D

Chain of custody agrees with sample labels? Yes No D

Samples in proper container/bottle? Yes No D

Sample containers intact? Yes No D

TX1005 solids received in hermetically sealed vials? Yes D No D N/A

Sufficient sample volume for indicated test? Yes No D

All samples received within holding time? Yes No D

Container/Temp Blank temperature in compliance? Yes No D

Temperature(s)/Thermometer(s): R.4C/2.7C UC/C ”IR25 ‘

Cooler(s)/Kit(s): 2547

Date/Time sample(s) sent to storage: 12/06/2017 10:00

Water - VOA vials have zero headspace? Yes No D No VOA vials submitted E]

Water - pH acceptable upon receipt? Yes E] No E] N/A

pH adjusted? Yes E] No E] N/A

pH adjusted by: ‘ ‘

Login Notes:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

Corrective Action:




00898085



00898086



00898087

ADR Data Validation Checklist
Semivolatile Organics by SW846 8270D

Project Name:  Longhorn AAP (LHAAP-12) SDG/Report No.: HS17120283
Project No.: 501032 Lab ID: Empirical Labs
No. of Samples: 3 Originals & 1 FD Matrix: GW
15T ADR/ 2NP BY SP

Automated Data Review (ADR) was performed for all areas evaluate except Internal Standards. 2" Review of these areas and
retention times was performed manually and the results of the validation findings are identified in this report. It should also be
noted that the ADR produces "Outlier Reports" for areas where anomalies are noted. If all QC criterions are met, no "Outlier
Reports" are generated.

ADR Generated Reports: SHAWVIEW Generated Reports:

EDD Nonconformance Report QC Checkprint (QCVALDNT) Report
Field QC and Associated Sample Report*

Outlier Reports

Sample Qualification Report with Reason Codes

*  Note: If field QC samples (i.e. ER, FB, etc.) are reported in another SDG, the SDG, blanks, detected contaminants, and
associated samples are identified in the comment/discussion section provided below

All areas evaluated by DoD_5.0 and/or SW846-8270 methods and the identification as to whether qualification is necessary is
identified below:

Area Evaluated ADR OQutlier Qualification Necessary
Reports (ADR and Manual Validation)
YES NO
1. Hold Time/Preservation. X
2. DFTPP Tune X
3. ICAL (RRF and/or 15%RSD) X
4. CCAL opening (RRF and/or 20%D) X
5. CCAL closing (%D<+50%) X
6. Blanks (Method and/or Field QC) X
7. LCS X
8. Surrogates X
9. MS/MSD X
10. Field Duplicate X
11. Internal Standards X
12. Form1 vs Database/ADR X

The following section is intended to specify areas evaluated and to provide an explanation (as applicable)
for those areas where changes in ADR qualifiers were identified during the manual review and to provide
an explanation (as applicable) for the need of additional qualifiers identified during the manual review.

Comments/Discussion:



ADR Data Validation Checklist
Semivolatile Organics by SW846 8270D

00898088

Associated samples (4): 12WW21-120417, 12WW21-120417-FD, 12WW?20-120417, and 12WW24-120417

1. Hold Time/Preservation (QAPP - Worksheet#19/SW846/ASTM methods & EPA/600/R-05/124) .

No Qualifications Necessary

Rec’d <6°C; collected 12/04/2017; prepped 12/08/2017; analyzed 12/13/2017

2. DFTPP Tune (instr. performance criteria).

No Qualifications Necessary

3. ICAL (DoD_5.0<15%RSD or R?>0.99 and/ SW846 8270 RRF’s: J/UJ < recommended criteria)

No Qualifications Necessary

4. ICV (20%D only) / CCAL opening (DoD_5.0/SW846 8270 %D<20% and SW846 8270 RRF’s; J/UJ <
recommended criteria)

No Qualifications Necessary

5. Closing CCV (DoD_5.0: %D<+50%) (if applicable by lab)

No Qualification Necessary

6. Blanks “UB” 5X/10X (EPA Region 3&4: Method and/or Field QC)

No Qualifications Necessary

MB MBLK-123073 — Result was nondetect.

7. LCS (QAPP — Worksheet#12/#28)

No Qualification Necessary

LCS LCS-123073 — Criteria was met.

8. Surrogates (QAPP — Worksheet#12/#28);; (note: for water analysis, surrogate phenol-d6 is not listed in 5.0 and

listed as advisory in 4.2)

No Qualifications Necessary

Criteria were met.

9. MS/MSD (QAPP — Worksheet#12/#28; parent sample only)

Qualifications Necessary

12WW20-120417-MS/MSD - %Rs: 1,4-Dioxane (0k/-90.0%); Qualify 1,4-Dioxane estimated, J-08A.

10. Field Duplicate (QAPP — Worksheet#35 - WATERS <20% / SOILS <50%)

(non-detect & result <RL or both <RL no qualifiers / non-detect & result >RL “J/UJ” qualifiers)

Qualifications Necessary

12WW21-120417/12WW21-120417-FD - 1.6 ug/L / 1.1 ug/L with RPD = 37.04; Qualify estimate, J-17.

2



00898089

ADR Data Validation Checklist
Semivolatile Organics by SW846 8270D

11.Internal Standards (DoD/QAPP — Worksheet#12/#28; -50% to +100% and RT +0.5sec)

No Qualifications Necessary

12. Form 1 vs Database/ADR

Check laboratory’s Form1 against Database; one sample per SDG per fraction; list sample number:

13. Multiple Results

No Qualifications Necessary
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ADR Data Validation Checklist
Volatile Organics by SW846 8260C

Project Name: LHAAP-17 SDG/Report No.: HS17120283
Project No.: Lab ID: ALS-Houston
No. of Samples: 3 Originals & 1 FD Matrix: GW
15T ADR / 2™ by SP

Automated Data Review (ADR) was performed for all areas evaluate except internal standards. 2NP Review of these areas was
performed manually and the results of the validation findings are identified in this report. It should also be noted that the ADR
produces "Outlier Reports" for areas where anomalies are noted. If all QC criterions are met, no "Outlier Reports" are
generated.

ADR Generated Reports EQUIS Generated Reports (Copies Attached):

EDD Nonconformance Report QC Checkprint (QCVALDNT) Report
Field QC and Associated Sample Report*

Outlier Reports

Sample Qualification Report with Reason Codes

*  Note: If field QC samples (i.e. TB, ER, FB, etc.) are reported in another SDG, the SDG, blanks, detected contaminants,
and associated samples are identified in the comment/discussion section provided below

All areas evaluated by DoD_5.0 and/or SW846 8260 methods and the identification as to whether qualification is necessary are
identified below:

Area Evaluated ADR OQutlier Qualification Necessary
Reports (ADR and Manual Validation)
YES NO
1. Hold Time/Preservation. X
2. BFB Tune. X
3. ICAL (RRF and/or %RSD) X
4. CCAL opening (RRF and/or 20% D) X
5. CCAL closing (%D<+50%) X
6. Blanks (Method and/or Field QC) X
7. LCS X
8. Surrogates X
9. MS/MSD X
10. Field Duplicate X
11. Internal Standards X
12. Form1 vs Database/ADR X

The following section is intended to specify areas evaluated and to provide an explanation (as applicable)
for those areas where changes in ADR qualifiers were identified during the manual review and to provide
an explanation (as applicable) for the need of additional qualifiers identified during the manual review.

Comments/Discussion:
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ADR Data Validation Checklist
Volatile Organics by SW846 8260C

Associated samples (4): 12WW21-120417, 12WW21-120417-FD, 12WW?20-120417, and 12WW24-120417

1. Hold Time/Preservation (QAPP - Worksheet#19/SW846/ASTM methods).

No Qualification Necessary

Rec’d <6°C; collected 12/04/2017; analyzed 11/20/2017

2. BFB Tune (instr. performance criteria)

No Qualification Necessary

3. ICAL (DoD: RSD<15% or linear R>0.99 and Avg RRF’s; 2-butanone & acetone >0.05;
J/IUJ < recommended criteria)

No Qualification Necessary

4. ICV (20%D only) /CCAL opening (DoD: %D<20% and/or SW846 8260 Table 4 Avg RRF’s: J/UJ <
recommended criteria)

No Qualification Necessary

5. Closing CCV (DoD_5.0: %D<+50%) (if applicable by lab)

No Qualification Necessary

6. Blanks “UB” 5X/10X (EPA Region 3&4: Method and/or Field QC)

No Qualification Necessary

TB 12TB01-120417 — Acetone 2.3 ug/L (10x=23.0); All samples are nondetect; Therefore, no qualification..

VBLKW-171210 — Results are nondetect.

7. LCS ( QAPP — Worksheet#12/#28)

No Qualification Necessary

VLCSW-171210 — Criteria were met.

8. Surrogates (QAPP - Worksheet#12/#28)

No Qualification Necessary — All recoveries were within acceptance criteria.

9. MS/MSD (DoD/QAPP — Worksheet#12/#28; parent sample only)

Qualification Necessary

12WW20-120417-MS/MSD - %Rs: Dichlorodifluoromethane (64.9%/0k); RPDs: 1,2,3-Trichlorobenzene (26.8),
Naphthalene (26.9); Qualify dichlorodifluoromethane estimated, J-08A, due to low %R & 1,2,3-trichlorobenzene
and naphthalene estimated, J-08B, for sample 12WW20-120417.




ADR Data Validation Checklist
Volatile Organics by SW846 8260C

00898092

10. Field Duplicate (QAPP — Worksheet#12 - WATERS <20% / SOILS <50%)

(non-detect & result <RL or both <RL no qualifiers / non-detect & result >RL “J/UJ” qualifiers)

No Qualification Necessary — Criteria were met

12WW21-120417/12WW21-120417-FD — All results are nondetect.

VOCs Method | Units | 12WW21-120417 | LQ | 12WW21-120417-FD| LQ | %RPD
1,1-Dichloroethene 8260B | ug/kg
1,2-Dichloroethane 8260B | ug/kg
cis-1,2-Dichloroethene 8260B | ug/kg
Tetrachloroethene 8260B | ug/kg
Trichloroethene 8260B | ug/kg

11.Internal Standards (DoD/QAPP — Worksheet#12/#28; -50% to +100% and RT +0.5sec)

No Qualification Necessary

12. Form 1 vs Database/ADR

Check laboratory’s Form1 against Database; one sample per SDG per fraction; list sample number:

13. Multiple Results

No Qualification Necessary
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APTIM FEDERAL SERVICES, LLC

2017 REMEDIAL ACTION OPERATION REPORT, LANDFILL 12 (LHAAP-12)

Appendix E
Mann-Kendall Trend Test Results
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APPENDIX E
MANN-KENDALL TEST METHODOLOGY

The Mann-Kendall Test is a nonparametric statistical test to assess trends and is especially suited
for evaluation of concentration-time series data to establish if trends are present (R.O. Gilbert
1987). This is a general test to determine whether concentrations tend to increase or decrease with
time. The test uses a time-ordered sequence of concentrations, calculating the difference between
a more recent concentration and earlier concentrations. A score of one is assigned for each positive
difference; a score of negative one is assigned for each negative difference. The Mann-Kendall
statistic (S) is the sum of the scores. The total number of samples (n) and the value of S are used
in upper tail probabilities for the null distribution of Kendall’s K statistic table to obtain a
probability value (p) for the trend (R.O. Gilbert 1987) (M. Hollander and D.A. Wolfe 1973).
Table A.21, an excerpt from this statistical table, is included in this Appendix. If p is less than the
critical value (a), then the trend is considered statistically significant, at that level, with a
confidence level of 1-a. The critical value for a 95% confidence level is a. = 0.05; therefore, if p is
< 0.05, the trend is statistically significant at a 95% confidence level.

If the trend is determined not to be statistically significant, a measurement of the variability in the
data set is evaluated to determine if the trend is stable. Where the data appear to fluctuate around
a value, the trend may be stable if there is sufficiently low variation between the mean
concentration (X) and the least squares regression line for the time-concentration series (i.e., the
trend line). The statistical measure of this variability is the coefficient of variation (CV), which is
the quotient of the standard deviation (s) divided by the mean (X):

s
X

CV =

If the coefficient of variation is less than 1, the trend is interpreted as being stable.

Half of the detection limit is used for non-detect results, where applicable. Field duplicate data was
not used, only the original sample. The Mann-Kendall Test was conducted for 12WW24 where
trichloroethene showed an exceedance in concentration above the maximum contaminant level
(MCL).
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LHAAP-12 RA(O) Report Aptim Federal Services, LLC
Appendix E
Appendix E
Mann-Kendall Test
Well: 12WW24
Chemical: Trichloroethene
Maximum Contaminant Level: 5 micrograms per liter (ug/L)
(o} N~ n (o)
8 ~ 3 o ® 3 o 3 3 2 - ) i S S o
s & § & & & g & & & § & &g 5 @ &8
2 B 2 o 5 o 5 & 3 o N a e < 2 I
Date S > S & ) > & 5 ~ & ) = = S S o
Coniﬁ;[?t'on 396 272 313 301 237 185 334 197 204 145 147 259 353 278 151 83 Positive  Negative
12/19/2006 396 0 -124 -83 -95 -159 -211 -62 -199 -192 -251 -249 -137 -43 -118 -245 -313 0 15
9/5/2007 272 0 41 29 -35 -87 62 -75 -68 -127 -125 -13 81 6 -121 -189 5 9
12/19/2007 313 0 -12 -76 -128 21 -116 -109 -168 -166 -54 40 -35 -162 -230 2 11
3/5/2008 301 0 -64 -116 33 -104 -97 -156 -154 -42 52 -23 -150 -218 2 10
6/4/2008 237 0 -52 97 -40 -33 -92 -90 22 116 41 -86 -154 4 7
9/11/2008 185 0 149 12 19 -40 -38 74 168 93 -34 -102 6 4
3/4/2009 334 0 -137 -130 -189 -187 -75 19 -56 -183 -251 1 8
4/29/2009 197 0 7 -52 -50 62 156 81 -46 -114 4 4
7/14/2009 204 0 -59 -57 55 149 74 -53 -121 3 4
6/16/2010 145 0 2 114 208 133 6 -62 5 1
6/7/2011 147 0 112 206 131 4 -64 4 1
1/15/2014 259 0 94 19 -108 -176 2 2
1/1/2015 353 0 -75 -202 -270 0 3
12/15/2015 278 0 -127 -195 0 2
12/16/2016 151 0 -68 0 1
12/4/2017 83 0 0 0
38 82
Notes:
count:n 16
Average/mean 241
std dev 88
Sum (Neg + Pos): s 44 ("x" on statistical table A.21)
p (cross of nands) 0.026 (Value from statistical table A.21)
a : defined signficance 0.05
Signifcant trend? Yes
coeffecient of variaton 0.37 (When less than 1, plume considered stable)
Stable? Yes
Results:
There is a trend at a 95% confidence, and the concentrations are stable around the mean.

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1 Project No. 501032
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Hollander, Myles and Douglas Wolfe, 1973, Nonparametric
Statistical Methods, John Wiley & Sons.
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

September 14, 2018
DAIM-ODB-LO

Mr. Rich Mayer

U.S. Environmental Protection Agency
Federal Facilities Section R6

1445 Ross Avenue

Dallas, TX 75202-2733

Re:  Draft Final Pre-Design Investigation Report, LHAAP-17 Burning Ground No. 2/
Flashing Area, Group 2, Longhorn Army Ammunition Plant, Karnack, Texas,
September 2018

Dear Mr. Mayer,

One hard copy and one compact disc (CD) of the above-referenced document are being
transmitted to you for your records. The document includes revisions based upon the
Environmental Protection Agency’s (EPA) comments on the Draft version received on August
15, 2018, and Texas Commission on Environmental Quality’s (TCEQ) comments received on
August 16, 2018. In accordance with Federal Facility Agreement, this Draft Final will be
considered Final after 30 days without further comment. Response to comments on the Draft
version of the document are included with this Draft Final.

The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of
the Army as part of Bhate’s Performance-Based Remediation contract for the facility. | ask that
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the
project.

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

Sincerely,

-
Jlwes) - @X%L

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

Copies furnished:

A. Palmie, TCEQ, Austin, TX (letter)

P. Bruckwicki, Caddo Lake NWR, TX (1 hard copy and 1 CD)
A. Williams, USACE, Tulsa District, OK (1 CD)
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N. Smith, USAEC, San Antonio, TX (1 CD)
K. Nemmers, Bhate, Lakewood, CO (1 hard copy and 1 CD)
P. Srivastav, APTIM, Houston, TX (1 hard copy and 1 CD)
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

September 14, 2018
DAIM-ODB-LO

Ms. April Palmie

Texas Commission on Environmental Quality
Superfund Section, MC-136

12100 Park 35 Circle, Bldg D

Austin, TX 78753

Re:  Draft Final Pre-Design Investigation Report, LHAAP-17 Burning Ground No. 2/
Flashing Area, Group 2, Longhorn Army Ammunition Plant, Karnack, Texas,
September 2018

Dear Ms. Palmie,

One hard copy and one compact disc (CD) of the above-referenced document are being
transmitted to you for your records. The document includes revisions based upon the
Environmental Protection Agency’s (EPA) comments on the Draft version received on August
15, 2018, and Texas Commission on Environmental Quality’s (TCEQ) comments received on
August 16, 2018. In accordance with Federal Facility Agreement, this Draft Final will be
considered Final after 30 days without further comment. Responses to comments on the Draft
version of the document are included with this Draft Final.

The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of
the Army as part of Bhate’s Performance-Based Remediation contract for the facility. | ask that
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the
project.

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

Sincerely,

-
Jlwes) - @X%L

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

Copies furnished (letter only):

R. Mayer, USEPA Region 6, Dallas, TX
P. Bruckwicki, Caddo Lake NWR, TX
A. Williams, USACE, Tulsa District, OK
N. Smith, USAEC, San Antonio, TX
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K. Nemmers, Bhate, Lakewood, CO
P. Srivastav, APTIM, Houston, TX
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Response to Comments on
Draft Pre-Design Investigation Report
LHAAP-17 Burning Ground No. 2 / Flashing Area, Group 2

Document Date: 16 July 2018
Comment Date: 15 August 2018

Reviewer: Mr. Richard Mayer, USEPA
Respondent: Dr. Rose Zeiler

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X)
2. Commenter Agrees (A) with response, or Does Not Agree (D) with response

C, D,

Comment Section, E, or Aor
No. Page ref. USEPA Comment X! Response D?
1. Page 3-2, Section | The report indicates that the perchlorate in C | 18WW10 was installed in 1995 and sampled in 2000,

3.1, 1*t Paragraph | monitoring well 18WW10 (perchlorate at 52 2002, 2007, 2008, 2009, 2010, 2011, 2012, and 2017
ppb) is coming from Site 18/24. Has this well according to the LHAAP database. The only
detected perchlorate in previous sampling perchlorate detection in 18WW10 prior to 2017 was
events? It should be noted that monitoring a 1.73 pg/L J-flagged (estimated) concentration
wells MW-10 and MW-17, which are located detected in 2007. The presence of a generally
to the east-southeast, had no detections of westward groundwater gradient in the area and clean
perchlorate. wells 17WW?12 and 17WW20 suggest that the

contamination at 18WW10 is not from LHAAP-17.
Wells MW-10 and MW-17 to the east of 18WW10
are sampled as part of the semiannual sampling
associated with LHAAP-18/24. Even though these
wells did not have perchlorate detections in
November 2017, perchlorate concentrations were
detected in samples from MW-10 in 2013, 2014,
2015, and 2016 at concentrations up to 156 pg/L
(June 2014). Perchlorate was also detected in MW-
17 in samples from 2013, 2014, and 2015, with a
maximum concentration of 24.4 ug/L (December
2015). Please see page 3-2 of the redline for text
changes.

Any ongoing monitoring of 18WW10 will be
incorporated into the monitoring program for
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C, D,
Comment Section, E, or Aor
No. Page ref. USEPA Comment Xt Response D2
LHAAP-18/24. Continued groundwater elevation
gauging of 18WW10 will be part of the monitoring
program for LHAAP-17 that will be presented in the
RD/RAWP. Groundwater elevation data from
LHAAP-18/24 will continue to be used for
development of potentiometric surface maps for
LHAAP-17.
2. Page 4-4, EPA is fine in submitting the remaining 13 C Samples were collected from the remaining locations
Conclusions for | soil sample results during the RD, as long as in mid-August 2018, except at some depths that were
Soil Sampling, 1 | the RD is not delayed. However, if the inaccessible because of subsurface obstructions
Paragraph remaining soil samples are completed and the encountered when using the hand auger. Additional
RD is delayed, EPA prefers that the results be deeper samples may need to be collected using a
submitted to both agencies. DPT rig based on the results of the August 2018
samples. The validated data will be submitted to both
agencies at the Monthly Manager’s Meeting
following completion of the sample validation. A
delay in the RD is not anticipated at this time.
3. Page 4-4, EPA agrees that the northwest and southeast C | Theinitial excavation boundary presented in the RD
Conclusions for | quadrants have not been delineated. For will likely be approximately 20-25 feet beyond the
Soil Sampling, 2** | clarity, the excavation areas will go to the outermost contaminated soil sample location for
Paragraph boundaries of the site (assuming the areas that are not fully delineated. Confirmation
confirmation sampling indicates “clean” soil samples collected following excavation will
samples found at the site boundaries) as determine whether additional excavation is needed.
shown on Figure 4-2?
4. Page 2-3, Section | The third supply well is located 30 feet east C | Thetext in the 3" sentence of the 2" paragraph of
2-5, 2" Paragraph | of the USFWS administration building. Section 2,5 will be revised to state: “The third well is
located 30 feet east of the USFWS administration
building for the Caddo Lake National Wildlife
Refuge, near the main entrance to LHAAP”
5. Appendix A, EPA assumes that the collection forms C The groundwater and soil collection forms are
Groundwater and | submitted for this report are not the original generated from electronic files that are created from
Soil Sample forms completed. Please include the method entry of the information into a handheld tablet in the
Collection Logs used for the analysis conducted for both the field. The sampler signs the form electronically by
groundwater and soil forms. Also, for each entering his name before upload of the electronic
Response to EPA Comments dated 15 August 2018
Draft Pre-Design Investigation Report — LHAAP-17 2
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C, D,
Comment Section, E, or Aor

No. Page ref. USEPA Comment Xt Response D2

well sampled, there should be a PID reading data. The forms included in the report have been

when initially opening the well. All forms regenerated to add the analytical method(s) and/or

submitted in this report indicate N/A (except complete the missing fields using information

for 17WW20). The sample collection log for included in field notes.

g}of?llltﬁ] réngu\thhl(le %;méq tI:ningOd example Rege_lrdin_g the PID r_eadings, the coIIe_ction of PID

' readings is not required by the SOPs in the IWWP,

but they may be collected for health and safety
reasons where warranted. In cases where the PID
reading is collected, the reading will be included on
the form.

6. Appendix B, On some of the well/boring logs the PID C | The PID readings for 17PZ01 were not recorded
Monitoring Well readings are missing. Also, on the monitoring because the PID was not functioning properly when
and Piezometer well development forms, some have readings were attempted. The PID was recalibrated
Boring Logs, information missing such as time, pumping prior to the drilling of the additional piezometers on
Construction rates, volume of water removed and depth to 12/13/17 and readings were recorded on those logs.
Diagrams and water. We will review the field notes and update the
Development monitoring well development forms with additional
Records information where possible. The field crew will be

reminded of the need to fill in all information on the
forms in the future.

7. Figures 4-2 and 1- | The drainage ditch on the west side of the site C Figure 1-3 is the correct depiction. Figure 4-2 will be
3 is shown with different routes in figures 4-2 revised to depict the ditches as shown on Figure 1-3.

and 1-3. Which figure has the correct Figures 3-1 and 3-2 also were revised to show the
location/route of the drainage ditch? ditches on Figure 1-3.
8. General Comment | There were some very dramatic changes in C Noted. The data from future sampling will continue

concentrations in the wells sampled. Several to be evaluated for trends.
wells had dramatic decreases in perchlorate
concentrations. Only one well had an
increase in perchlorate. One well had a
dramatic increase in TCE and its daughters.
It will be interesting to see if this trend
continues in the next round of sampling.

Response to EPA Comments dated 15 August 2018

Draft Pre-Design Investigation Report — LHAAP-17 3



Response to Comments on
Draft Pre-Design Investigation Report
LHAAP-17 Burning Ground No. 2 / Flashing Area, Group 2

Document Date: 16 July 2018
Comment Date: 16 August 2018

Reviewer: Ms. April Palmie, TCEQ

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X)
2. Commenter Agrees (A) with response, or Does Not Agree (D) with response

00898104

C, D,
Comment Section, E,or Aor
No. Page ref. TCEQ Comment X! Response D?
1. General TCEQ agrees with EPA’s comments, C Noted.
especially 1, 2, and 8.
2. Page 4-4 Conclusions — If the soil samples are C Please see response to USEPA Comment 2; no delay
completed and the RD is delayed, TCEQ in the RD is anticipated at this time. The data will be
requests a PDI Addendum or Technical provided during a Monthly Manager’s Meeting after
Memo to document the results. data validation and at that time, the appropriate
reporting of the results will be discussed.
3. Figure 4-1 and 4- | The labels for inaccessible locations are not C | The figures will be revised as requested.
2 legible. Please remove the purple halo behind
the well labels.
4, Appendices Please include a minimal number of pdfs with C | The number of PDF files will be minimized to the
the final report. Preferable, this would be no degree possible. The electronic files for the aquifer
more than one per large appendix. pumping test data were provided in native format in
order to allow for full review if desired, but can be
printed and/or incorporated into the main PDF for the
Draft Final.
Response to TCEQ Comments dated 1 August 2018
Draft Pre-Design Investigation Report — LHAAP-17 4
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Acronyms and Abbreviations

Hg/L

K

Qs

S

T
AECOM
APTIM
bgs
Bhate
BRAC
CD
CERCLA

CcOoC
COPEC
DCE
DNT
DPT
EPA
FFA

ft

gpm
GWP-Ind
GWTP
IWWP
Jacobs
LHAAP
LUC
MATOC
MEGA
mg/kg
MMRP
MNA
MOA
NPL
PDI

micrograms per liter
Hydraulic Conductivity
specific capacity

Storativity

Transmissivity

AECOM Technical Services, Inc.
Aptim Federal Services, LLC
below ground surface

Bhate Environmental, Inc.
Base Realignment and Closure
compact disc

Comprehensive Environmental Response, Compensation, and Liability
Act of 1980

chemicals of concern

chemicals of potential ecological concern
dichloroethene

dinitrotoluene

direct-push technology

see USEPA

Federal Facility Agreement

feet

gallons per minute

groundwater medium-specific concentration for industrial use
groundwater treatment plant
Installation-Wide Work Plan

Jacobs Engineering Group, Inc.
Longhorn Army Ammunition Plant

land use controls

Multiple Award Task Order Contract
Multiple Environmental Government Acquisition
milligrams per kilogram

Military Munitions Response Program
monitored natural attenuation
Memorandum of Agreement

National Priorities List

Pre-Design Investigation
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Acronyms and Abbreviations (continued)

Plexus Plexus Scientific Corporation ﬁ
PVC polyvinyl chloride ﬁ
RAOs remedial action objectives %
RD remedial design @
ROD Record of Decision g
Shaw Shaw Environmental, Inc. %
TAC Texas Administrative Code g
TCDD tetrachlorodibenzo-p-dioxin g
TCE trichloroethene %
TCEQ Texas Commission on Environmental Quality ;
TEC toxicity equivalence concentration %
TNT trinitrotoluene §
USACE U.S. Army Corps of Engineers S
U.S. Army U.S. Department of the Army %
USC U.S. Code =
USEPA U.S. Environmental Protection Agency %
USFWS U.S. Fish and Wildlife Service 5
VOCs volatile organic compounds g

o
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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 (MEGA)
National Small Business Multiple Award Task Order Contract (MATOC) Environmental
Remediation Services with Military Munitions Response Program (MMRP), Task Order No.
W9128BV17F0150 to conduct environmental restoration of LHAAP-17 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 central east Texas
(Figure 1-1). This report summarizes the field activities performed to implement the activities
in the Pre-Design Investigation (PDI) Work Plan for LHAAP-17 (AECOM 2016) and provides
the results of laboratory analyses (soil and groundwater) and aquifer pumping test results. The
PDI was conducted to collect information for preparation of the Remedial Design (RD) and
Remedial Action Work Plan to implement the selected remedy for LHAAP-17, as described
in the Final Record of Decision (ROD) for LHAAP-17 (Shaw 2016).

1.1 Report Organization

This document is composed of the following sections:

e Section 1.0: “Introduction” summarizes the site background, selected remedy, and
remedial action objectives (RAOs)

e Section 2.0: “Conceptual Site Model” summarizes the geology and hydrogeology
of the site, as well as the nature and extent of contamination

e Section 3.0: “Groundwater Evaluation” describes collection of wupdated
groundwater samples, the installation of a new monitoring well, and summarizes the
findings from the groundwater analytical data

e Section 4.0: “Soil Investigation” describes the collection and analysis of soil
samples to refine the area of contaminated soil requiring excavation under the
selected remedy

e Section 5.0: “Aquifer Pumping Test” summarizes the installation of three new
piezometers, and describes the methodology and data evaluation for the aquifer
pumping test performed

e Section 6.0: “Conclusions” summarizes the results from Sections 3.0, 4.0, and 5.0
and highlights remaining data needs

e Section 7.0: “References” provides a list of references cited in the document
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This report also includes the following appendices supporting the main text.

e Appendix A includes the groundwater and soil sample collection logs

e Appendix B includes the boring logs and well completion diagrams for the newly
installed Shallow Zone monitoring well and piezometers

e Appendix C includes the soil and groundwater analytical data reports (provided
on compact disc [CD])

e Appendix D includes the aquifer pumping test well data plots

¢ Appendix E includes the aquifer pumping test data files (provided on CD)

1.2 Site Description and Background

LHAAP is approximately 14 miles northeast of Marshall, Texas, and 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 western shore of Caddo
Lake. The facility can be accessed via State Highways 43 and 134.

LHAAP was placed on the Superfund National Priorities List (NPL) on 9 Aug 1990. Activities
to remediate contamination began in 1990. After its listing on the NPL, the U.S. Department
of the Army (U.S. Army), the U.S. Environmental Protection Agency (USEPA), and the Texas
Water Commission (now the Texas Commission on Environmental Quality [TCEQ]) entered
into a CERCLA §120 Federal Facility Agreement (FFA) for remedial activities at LHAAP.
The FFA became effective 30 Dec 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. LHAAP has been under the administrative control of the Base
Realignment and Closure (BRAC) Division of the Army since 2003. The majority of LHAAP
has been transferred by the U.S. Army to the U.S. Fish and Wildlife Service (USFWS) for
management as the Caddo Lake National Wildlife Refuge (Shaw 2016).

LHAAP-17, an NPL site, known as the Burning Ground No. 2/Flashing Area, is a 3.9-acre site
located within a heavily wooded section in the southeastern portion of LHAAP (Figure 1-2).
The site has two 185 feet (ft) by 305 ft cleared areas, separated by a gravel access road. The
site is covered with grass and scattered brush, has been graded above the surrounding terrain,
and is relatively flat. LHAAP-17 was used as a burning ground from 1959 through 1980
(Plexus 2005). Bulk trinitrotoluene (TNT), photo flash powder, and reject material from
Universal Match Corporation operations were burned at LHAAP-17. In 1959, the materials
removed from the former TNT Production Area (LHAAP-29) and the former TNT Waste
Disposal Plant (LHAAP-32) during demolition were burned and/or flashed at LHAAP-17. The
site was used as a flashing area to decontaminate recoverable metal byproducts until 1980,

Longhorn Army Ammunition Plant, Karnack, Texas 1-2 1.0 Introduction



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Draft Final « Rev 0 « September 2018

00898114

4 APTIM FEDERAL SERVICES, LLC

when it became inactive. Burning trenches were located around the inside perimeter of the
previously fenced area and within the open area on the western boundary of the site
(Figure 1-3). As each trench filled with ash, it was covered and a new trench was dug. The
waste residues were reportedly removed from the trenches in 1984, and the site was allowed
to revegetate (Jacobs 2002).

The U.S. Army issued the Final ROD for LHAAP-17 (Shaw 2016) in August 2016, and it was
signed by the Army on August 16, 2016 and the USEPA on September 13, 2016. The TCEQ
issued a letter concurring with the ROD on September 6, 2016. The ROD identified chemicals
of concern (COCs) for human health and chemicals of potential ecological concern (COPEC)
as shown on Table 1-1. The remedy selected in the ROD included excavation and off-site
disposal of soil, groundwater extraction, monitored natural attenuation (MNA), and land use
controls (LUCs) to maintain the remedy and prohibit groundwater use until COC
concentrations are reduced to levels supportive of unlimited use and unrestricted exposure.
The human health and ecological cleanup levels are shown in Tables 1-2 and 1-3, respectively.

Chemicals of Potential

Chemicals of Concern Ecological Concern
Media (Human Health) (COPEC)

Sail 2,4,6-trinitrotoluene (TNT), 2,4-dintrotoluene Barium, 2,4-DNT, 2,6-DNT, 2,4,6-

(DNT), 2,6-DNT, and perchlorate TNT, and 2,3,7,8 tetrachlorodibenzo-

p-dioxin (TCDD)

Shallow Zone 1,1-dichloroethene (DCE), 1,2-dichloroethane, Not applicable
Groundwater cis-1,2-DCE, trichloroethene (TCE), vinyl

chloride, and perchlorate
Intermediate Zone cis-1,2-DCE, TCE, vinyl chloride Not applicable
Groundwater

A PDI Work Plan was published in November 2016 following approval of the Final ROD
(AECOM 2016). The goal of the activities described in the PDI Work Plan was described in
Section 3.1 of the PDI Work Plan as:

e Redevelop wells, gauge groundwater levels, and collect groundwater samples from
site monitoring wells to update potentiometric surface maps and isoconcentration
maps before completing a Shallow Zone pumping test.

e Install up to three new monitoring wells based on the static water levels and COC
concentrations detected in groundwater samples from the existing site monitoring
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wells (and reported from selected wells at LHAAP-18/24, including wells along the
western edge during concurrent routine monitoring events).

e Conduct additional soil sampling to refine the extent of soil contamination that
exceeds the clean-up levels and requires soil removal and off-site disposal.

e Conduct a Shallow Zone pumping test to estimate site hydraulic parameters that will
be used to design the proposed groundwater extraction system.

Longhorn Army Ammunition Plant, Karnack, Texas 1-4 1.0 Introduction
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The following sections provide a summary of the LHAAP-17 conceptual model as described
in the Final ROD (Shaw 2016) and PDI Work Plan (AECOM 2016).

2.1 Geology and Hydrogeology

The local geology at LHAAP-17 consists of silty, clayey, and sandy units of the Wilcox Group.
The uppermost unit consists predominantly of silty clay-to-clay extending to depths ranging
from 5 to 30 ft. Underlying this layer is a gray to light brown, fine grained silty sandy unit
interbedded with silty clay-to-clay lenses. The clay layers act as an aquitard separating the
Shallow Zone from the Intermediate Zone. Boring 17WWO05 was drilled to a total depth of
150 ft below ground surface (bgs). In this boring, a thick, relatively homogeneous fine- to
medium-grained sand was encountered from approximately 50 to 150 ft bgs and reflects the
geology of the Lower Wilcox Formation.

The Intermediate and Deep Zones comprise the Wilcox Formation, which is separated from
the Shallow zone by a Wilcox clay layer. With the exception of two monitoring wells,
17WWO05 and 17WW16, which were completed in the Deep Zone (lower Wilcox), the
remainder of the monitoring wells at the site has been completed in the Shallow Zone and
Intermediate Zone (upper Wilcox). The depth of the Shallow Zone groundwater generally
ranges between 10 and 35 ft bgs. The Intermediate Zone (upper Wilcox) extends below the
Wilcox clay at approximately 55 ft bgs. The Deep Zone extends below the upper Wilcox to a
depth of approximately 150 ft bgs based on information from well 17WWO05. Groundwater
elevations from two sets of co-located wells measured in November 2017 indicated that the
groundwater elevation in the Intermediate Zone is generally lower than the groundwater
elevation in the Shallow Zone (the groundwater elevation in Intermediate Zone well 17WWO09
was lower by 0.12 ft compared to the groundwater elevation in Shallow Zone well 17WW10;
similarly, the groundwater elevation in Intermediate Zone well 17WWO07 was lower by 0.46 ft
compared to the groundwater elevation in Shallow Zone well 17WWO0S8). The general
groundwater flow direction depicted based on the November 2017 LHAAP-17 potentiometric
data in the Shallow Zone and the November 2017 LHAAP-18/24 potentiometric data from the
Draft Quarterly Evaluation Report, 4" Quarter (October-December) 2017 (Bhate 2018a) is to
the west (Figure 2-1), while the Intermediate Zone flow is predominantly to the north
(Figure 2-2).

2.2 Nature and Extent of Contamination

Contamination was found in the soil and groundwater (Shallow and Intermediate Zones). The
COCs are toxic and, with the exception of perchlorate, carcinogenic. Principal threat waste
material is present in the contaminated soil at LHAAP-17. According to the Final ROD
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(Shaw 2016), the maximum 2,4,6-TNT in the soil is 10,000 milligrams per kilogram (mg/kg).
Other explosives, 2,4-dinitrotoluene (DNT) and 2,6-DNT, have maximum concentrations of
4,000 mg/kg and a concentration of 27.5 mg/kg (2018), respectively. The concentrations of
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxicity equivalence concentration (TEC), and
barium potentially affecting ecological receptors are 1.9x10-4 mg/kg and 20,500 mg/kg,
respectively.

2.3 Current and Future Land Use

LHAAP is located near the unincorporated community of Karnack, Texas. Karnack is a rural
community with a population of approximately 775 people. The incorporated community of
Uncertain, Texas, approximate population 205, is located to the northeast of LHAAP on the
edge of Caddo Lake and is a resort area and an access point to Caddo Lake. The industries in
the surrounding area consist of agriculture, timber, oil and natural gas production, and
recreation.

LHAAP has been an industrial facility since 1942. Production activities and associated waste
management activities continued until the facility was determined to be in excess of the
U.S. Army’s needs in 1997. The plant area has been relatively dormant since that time.
LHAAP is surrounded by a fence (except on the border with Caddo Lake) with an access gate
that is locked after daylight hours, which restricts public access. The fence now represents the
National Wildlife Refuge boundary. The public can access most of the facility during the day
with additional fencing and signage restricting access from some environmental sites.

The reasonably anticipated future use of LHAAP-17 is part of a national wildlife refuge. This
anticipated future use is based on a Memorandum of Agreement (MOA) (U.S. Army 2004)
between the USFWS and the U.S. Army. That MOA documents the transfer process of the
LHAAP acreage to USFWS to become the Caddo Lake National Wildlife Refuge and will be
used to facilitate a future transfer of LHAAP-17. Presently the Caddo Lake National Wildlife
Refuge occupies approximately 7,000 acres of the 8,416-acre former installation. In
accordance with the National Wildlife Refuge System Administration Act of 1966 and its
amendments (16 USC 668dd), the land will remain as a national wildlife refuge unless there
is a change brought about by an act of Congress, or the land is part of an exchange authorized
by the Secretary of the Interior. (Shaw 2016).

2.4 Current and Future Surface Water Use

Streams on LHAAP currently support wildlife and aquatic life. While humans may have
limited access to some streams during annual hunts, there is no routine human use of streams
on LHAAP. The streams do not carry adequate numbers and size of fish to support either sport
or subsistence fishing. During the summer months, the streams cease flowing and/or dry up.
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The streams flow into Caddo Lake. Caddo Lake is a large recreational area that covers
51 square miles and has a mean depth of 6 ft. The watershed of the lake encompasses
approximately 2,700 square miles. It is used extensively for fishing and boating. Caddo Lake
is a drinking water supply for multiple cities in Louisiana including Vivian, Oil City,
Mooringsport, South Shore, Blanchard, Shreveport, and Bossier City.

The anticipated future uses of the streams and lake are the same as the current uses.

2.5 Current and Future Groundwater Use

Groundwater in the drinking water aquifer (250 to 430 ft bgs) near LHAAP is currently used
as a drinking water source. The drinking water aquifer should not be confused with the Deep
Zone groundwater, which extends only to a depth of approximately 151 ft bgs. The Deep Zone
groundwater and the drinking water aquifer are distinct from each other, and there is no
connectivity between the contaminated zone and the drinking water aquifer. There are five
active water supply wells near LHAAP that are completed in the drinking water aquifer. One
well is located in and owned by Caddo Lake State Park. The well is completed to a depth of
315 ft bgs and has been in use since 1935. A second well owned by the Karnack Water Supply
Corporation services the town of Karnack and is located approximately 2 miles southeast of
town. This well is completed to approximately 430 ft bgs and has been in use since 1942. The
Caddo Lake Water Supply Corporation has three wells located both north and northwest of
LHAAP. These wells are identified as Caddo Lake Water Supply Corporation Wells 1, 2,
and 3, and all are hydraulically upgradient of LHAAP (Jacobs 2002). These wells are
completed deeper than the deepest zone of contamination at LHAAP. Because of this and the
large distance between these wells and LHAAP, water removal from these wells is not
expected to affect groundwater flow at the site. In addition, there are several livestock and
domestic wells located in the vicinity of LHAAP with depths averaging approximately
250 ft bgs.

Three water supply wells are located within the boundary of LHAAP itself. One well is located
at the Fire Station; the second well is located approximately 0.35 miles southwest of the Fire
Station. The third well is located 30 feet east of the USFWS administration building for the
Caddo Lake National Wildlife Refuge, near the main entrance to LHAAP. The distances from
these water supply wells to LHAAP-17 are approximately 2.2 miles, 2.1 miles, and 2.6 miles,
respectively. The three water supply wells were completed at a depth much greater than the
zone of contamination described at LHAAP-17. Two additional wells previously supplied
water to the installation, but these have been plugged and abandoned. None of these three wells
are currently used for drinking water at LHAAP, although they may supply water for
non-potable uses.
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Although the anticipated future use of the facility as a wildlife refuge does not include the use
of the groundwater at LHAAP-17 as a drinking water source, the State of Texas designates all
groundwater as potential drinking water, unless otherwise classified, and consistent with
30 TAC §335.563(h)(1). To be conservative, a hypothetical industrial use scenario was
evaluated for risk. The future industrial scenario for LHAAP assumes limited use of
groundwater as a drinking water source. The selected remedy for LHAAP-17 includes a LUC
preventing groundwater use until COC concentrations are supportive of unlimited use and
unrestricted exposure.
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The wells at LHAAP-17 were evaluated in accordance with the PDI Work Plan.

3.1 Groundwater Sampling

Prior to sampling, the depth to water in each well and the total depth were measured to evaluate
the need for redevelopment of the wells. There were no indications from the total depth
measurements that any wells were silted in or in need of redevelopment. The groundwater
elevations are shown in Table 3-1. The sampling at LHAAP-17 was conducted from
14-16 Nov 2017 using low flow sampling methods in accordance with the Final Installation-
Wide Work Plan (IWWP) (AECOM 2014). The samples were shipped to ALS laboratory
services for analysis for perchlorate by EPA Method 6850 and volatile organic compounds
(VOCs) by EPA Method 8260C. Sampling was conducted at LHAAP-18/24 from
6-21 Dec 2017 as part of the quarterly evaluation of the groundwater treatment plant (GWTP)
(Bhate 2018a). Sample collection logs and laboratory data reports for the LHAAP-18/24
sampling are provided in the referenced report, and he analytical results for selected
LHAAP-18/24 wells are included with the LHAAP-17 results on Table 3-2. A Shallow Zone
groundwater plume map is shown as Figure 3-1. Sample collection logs from the LHAAP-17
sampling are provided in Appendix A. Based on the results of the November 2017 sampling,
there were no concentrations exceeding the cleanup levels detected in the Intermediate or Deep
Zones.

During the evaluation of the groundwater sampling results at wells 17WW11 and 17WW12, it
became apparent that the well markings in the field (and subsequently those shown on
sampling data going back to at least the 2009 sampling) were incorrect relative to the
installation records. At the time they were installed in 1998, 17WWI11 was shown as an
Intermediate Zone well with a depth of approximately 46 ft bgs, and 17WW12 was shown as
a shallow well with a depth of approximately 15 ft bgs. During the 2017 sampling event, well
17WW 11 was recorded as dry by the sampling team, with a total depth of approximately 18 ft
and 17WW12 was sampled and showed a total depth of approximately 49 ft. Further research
revealed a similar pattern in samples collected from 2009 and 2010. Subsequent examination
and re-measurement of the well depths revealed that the wells had been labelled incorrectly in
the field after installation and sample results had been recorded incorrectly in 2009, 2010, and
2017. The well identifications were switched to accurately reflect their installation depths in
the analytical database, and they are shown correctly on the attached analytical data tables and
maps. The impact of this switch was to remove the previously shown detection of perchlorate
at 990 micrograms per liter (pg/L) in the Intermediate Zone at 17WW11 in 2009 and instead
show the detection in shallow well 17WW12.
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VOC concentrations have decreased at all wells except for the Shallow Zone wells 17WWO01
and 17WWO06. The perchlorate concentrations have declined in all wells except at Shallow
Zone 17WWO06, where it increased. The overall size of both plumes has shrunk slightly. The
highest perchlorate and VOC concentrations are located at 17WWO01 and 17WWO06. Given the
westerly groundwater flow direction in the Shallow Zone depicted on Figure 2-1, a new well
west of 17WWO06 was proposed to bind the western edge of the shallow perchlorate and VOC
plumes. The results from the November 2017 sampling are included in Table 3-2. Perchlorate
was detected at well 18WW10 located approximately 900 ft north of the site. Based on the
potentiometric surface contours indicating a westward groundwater flow direction (shown on
Figure 2-1), and the lack of perchlorate detections in cross-gradient wells 17WW12 and
17WW20; the detection at 1I8WW10 is believed to be related to LHAAP-18/24. Wells MW-10
and MW-17 to the east of I8WW 10 are sampled as part of the semiannual sampling associated
with LHAAP-18/24. Even though these wells did not have perchlorate detections in November
2017, perchlorate was detected in samples from MW-10 in 2013, 2014, 2015, and 2016 at
concentrations up to 156 pg/L. Perchlorate was also detected in MW-17 in samples from 2013,
2014, and 2015 at concentrations up to 24.4 ug/L.

3.2 New Well Installation and Sampling (Dec 2017 and April 2018)

Following the evaluation of the November 2017 sampling data, it was apparent that a well was
needed to the west of 17WWO06 in the Shallow Zone. TCEQ and EPA concurred with the
proposed location, 17WW19, in the Shallow Zone as shown on Figure 3-2. The new well,
17WW 19, was installed on 15 Dec 2017 using a CME-75 hollow stem auger rig and 10.25-inch
outside diameter augers to a depth of 25 ft bgs. The well was constructed with 15 ft of 4-inch
inside diameter schedule 40 polyvinyl chloride (PVC) 0.010-inch slotted screen. A 15-foot
screen was used instead of the 10-foot screen indicated in the PDI Work Plan to fully extend
across shallow saturated zone observed in the boring. The remaining casing was 4-inch
diameter schedule 40 PVC to a height of approximately 3 ft above ground surface. The annular
space around the screen was filled with 20/40 sand filter pack to 2 ft above the top of the
screen. A 2-foot bentonite seal consisting of bentonite chips was placed in one lift and allowed
to hydrate for 2 hours prior to tremie grouting the remaining annular space with Portland
cement/bentonite grout. Due to excessive rainfall making the site inaccessible, the well pad
was not placed until 13 Jan 2018, when the well was also developed using a submersible pump
with gentle surging. The boring log, well construction, and well development form for
17WW19 are included in Appendix B.

The well was sampled on 15 Jan 2018 in accordance with the IWWP (AECOM 2014) using
low-flow sampling and submitted to the laboratory for analysis for perchlorate by EPA
Method 6850 and VOCs by EPA Method 8260C. The sample collection log is included in
Appendix A. The results are included in Table 3-2.
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Based on the analytical results of a sample collected on 15 Jan 2018 no COCs were detected
in 17WW 19 and the plume is bounded to the west.

It was also noted when assessing the dry condition of monitoring well 17WW 12, that the well
was installed with a screened interval higher than other nearby wells in the shallow zone and
that the boring log from adjacent intermediate well 17WW11 showed an additional sandy
interval slightly deeper than the bottom of 17WWI12. An additional well, 17WW20, was
installed on 26 Apr 2018 at a depth of 28 ft (approximately 11 ft deeper than 17WW12) using
a CME-75 hollow stem auger rig and 10.25-inch outside diameter augers. The well was
constructed with 10 ft of 4-inch inside diameter schedule 40 PVC 0.010-inch slotted screen.
The remaining casing was 4-inch diameter schedule 40 PVC to a height of approximately 3 ft
above ground surface. The annular space around the screen was filled with 20/40 sand filter
pack to 2 ft above the top of the screen. A 2-foot bentonite seal consisting of bentonite chips
was placed in one lift and allowed to hydrate for 2 hours prior to tremie grouting the remaining
annular space with Portland cement/bentonite grout. The boring log and well construction
diagrams for I7WW20 are included in Appendix B. The well was sampled on 8 May 2018 in
accordance with the IWWP (Bhate 2018b) using low-flow sampling and submitted to the
laboratory for analysis for perchlorate by EPA Method 6850 and VOCs by EPA Method
8260C. The sample collection log is included in Appendix A. The results are included in
Table 3-2.

3.3 Current Extent of COCs in Groundwater (Feb 2018)

Based on the data from the November 2017 and January 2018 sampling, it appeared the
Shallow Zone plumes (VOCs and perchlorate) are bounded.

However, because well 17WW12 was dry in November 2017, the water level was checked at
later dates in an attempt to collect a Shallow Zone sample from this well. After significant
rainfall in late December and January, a sample was collected on 15 Feb 2018. Sample
collection log is included in Appendix A. All COC concentrations were below the detection
limits in the February 2018 sample. Subsequent installation and sampling of a deeper shallow
zone well at 17WW20 adjacent to 17WW12 showed all COC concentrations below the
detection limits except for trichloroethene (TCE), which was detected at 1.6 pug/L, below the
cleanup level of 5 pg/L.
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From 11-15 Jan 2018, field activities were conducted to collect the soil samples identified in
the PDI Work Plan (AECOM 2016), to refine the areas of soil contamination previously
detected at the site that will require excavation and off-site disposal. The following sections
describe the activities performed and provide a brief discussion of the analytical detections.

4.1 Soil Sample Rationale

As described in the PDI Work Plan (AECOM 2016), the existing data do not adequately define
soil contamination within the site or in the vicinity of the site boundary for explosives
(2,4-DNT, 2-6-DNT, and 2,4,6-TNT), barium, and dioxins. As described in the PDI Work
Plan, there are three purposes for collection of additional data at the site as described below:

1. Additional soil samples were collected around known “hot spots” to refine the areas of
soil contamination. “Hot spots” were defined as locations where site contaminant
concentrations in soil exceed the human health cleanup goals and/or ecological risk-
based cleanup levels for the site that were identified in the Final ROD (Shaw 2016).
Deeper samples were also collected at previous sampling locations where
contamination was documented, but the vertical extent was not determined (i.e., the
deepest borehole sample collected had concentrations of site contaminants above the
cleanup levels).

2. No usable data for 2,4-DNT, and 2,6-DNT exist in the southwestern quadrant of the
site, which correlates with the locations of two former burn pits and part of a former
surface burn area (see Figure 1-3). The USEPA determined that the analytical results
for 2,4-DNT, and 2,6-DNT in previously collected soil samples from 17 locations at
the site were unusable for environmental decisions (Jacobs 2001). Because the results
from these samples were deemed unusable, the sampling locations are not included as
historical locations on Figure 4-1. Samples for the PDI were collected at 18 locations
in the southwestern quadrant of the site and analyzed for explosive compounds to
determine the extent of any explosives-contaminated soil present.

3. Most of the historically reported DNT detection limits were higher than the
groundwater medium-specific concentration for industrial use (GWP-Ind) of
0.042 mg/kg. Therefore, re-sampling of previously non-detect locations was
conducted using an analytical method capable of achieving detection limits below the
GWP-Ind, so the results could be used to refine the area requiring excavation.

Longhorn Army Ammunition Plant, Karnack, Texas 41 4.0 Soil Investigation



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Draft Final « Rev 0 « September 2018

00898125

4 APTIM FEDERAL SERVICES, LLC

4.2 Sample Collection Activities

The sample locations, sample intervals, and analysis were defined in the PDI Work Plan. The
following summarizes the sample collection activities conducted.

4.2.1 Locations and Sample Intervals

The design and criteria for sample locations and analysis were specified in the PDI Work Plan.
Table 3-1 of the PDI Work Plan specified 75 step-out sample locations, 15 re-sample locations,
and 18 new locations in the southwest quadrant. The locations from the PDI Work Plan were
marked, and there were no deviations from the planned sampling locations. The sample
locations are shown on Figure 4-1 and summarized on Table 4-1. The following discusses the
plan and the execution of the sampling activities and analysis.

e The lateral step-out distance from locations exceeding the human health cleanup
value was 20 ft. The specified 20-foot lateral step-out locations were marked and
samples collected from the intervals as described in the PDI Work Plan. However,
five of the sample locations to be collected as step-out or vertical refinement
samples for human health exceedances were located in an area of standing water
that made them inaccessible for sample collection (Figure 4-2). The samples from
these locations were to be analyzed for 2,4-DNT and 2,6-DNT. Samples from the
inaccessible locations will be collected as soon as conditions allow, and the results
will be incorporated into the forthcoming RD, if available.

e The step-out distance from 5 locations where ecological criteria were exceeded was
15 ft because the potential mechanism of contaminant transport at these locations is
likely by surface transport carrying contaminants from the source area, and the
lateral extent of soil contamination is expected to be smaller. The 15-foot lateral
step-out locations were marked. However, due to standing water on the ground
surface from January to present, 8 of the 20 planned ecological step-out sample
locations at the northeastern edge of the site that were included in the PDI Work
Plan were not sampled (Figure 4-2). The samples from the 8§ inaccessible ecological
step-out locations were to be analyzed for barium. Samples from the inaccessible
locations will be collected as soon as conditions allow, and the results will be
incorporated into the forthcoming RD, if available.

e Samples collected on fifty-foot grid centers (18 locations) were specified for
sampling of the southwestern quadrant to the west of Scudday Avenue and south of
17WW-01. Samples were collected at 0 to 2 ft bgs, 2.5 to 4.5 ft bgs, and 5 to 7 ft bgs.
The work plan called for the 0 to 2 ft bgs samples to be analyzed first while placing
the analysis of the other samples on hold deeper samples were be analyzed based on
the analytical results from shallower intervals. The 18 locations based on the 50-foot
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grids were marked as indicated in the PDI Work Plan, and samples were collected
from all depth intervals of all 18 locations specified in the work plan. The sample
analysis of deeper intervals was not marked as hold. Thus, samples from all intervals
collected were analyzed, and the results are included in this report.

e Three locations existed where pairs of hot spots were located 30 ft or less from each
other and the step-out locations were set at 30 ft or more from the mid-point between
the pairs. The 30-foot step out locations were marked around these three locations
(7SB02/17SS22; 17SB03/17SS29; and COE17-15/17SB06), and samples were
collected as indicated in the PDI Work Plan.

e The PDI Work Plan indicated an adjustment to the spacing where there was a known
clean sample location within 40 ft of a hot spot, soil samples will be collected from
the midpoint. For example, proposed location 17SS73 is 15 ft from hot spot 17SB01
and is the mid-point between 17SB01 and a clean sample location 17SS26. The
spacing specified in the PDI Work Plan was used to mark the sample locations and
collect the samples.

e If a hot spot was not fully delineated vertically with a clean soil sample at the final
depth, the PDI Work Plan indicated this as a re-sample location by the suffix “A”
after the original locations identification numbers. These location were to have
samples collected at deeper intervals because the deepest interval sample had
detection limits exceeding the cleanup standards or previously was contaminated.
Collection of deeper sample intervals ranged from 7 to 14 ft bgs. All intervals were
sampled as specified in the PDI Work Plan. The PDI Work Plan called for the deeper
intervals to be placed on hold and analyzed based on shallower results. None of the
deeper intervals were indicated with a hold on the chain of custody, and all intervals
were analyzed.

It should be noted that the groundwater elevation at the time of sampling was approximately
7 ft bgs. Thus, any sample results from intervals that were spanned or fell below the
groundwater interface are not discussed further as those results are not indicative of vadose
zone soils. The soil analytical results are provided on Table 4-2 through Table 4-4.

4.2.2 Collection Methods

The samples were collected in accordance with the Collection and Field Screening of Soil
Samples Standard Operating Procedure included as Appendix C, Attachment 1 of the IWWP
(AECOM 2014). Samples were collected using a combination of surface soil grab sampling,
hand auger sampling, and direct-push technology (DPT) sampling. Samples from O to
0.5 ft bgs were collected as grab samples using a stainless steel trowel decontaminated between
each sample location. Samples from 0.5 to 5 ft bgs were collected using a stainless steel hand
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auger. A grab sample was collected from each interval to be sampled. The sampling tools were
decontaminated with an Alconox and water wash followed by a potable water rinse between
each sample location and interval. Samples deeper than 5 ft bgs and samples from less than
5 ft bgs at locations where additional deeper samples were planned were collected using DPT.
The sample from each interval to be analyzed was collected as a grab sample directly from the
DPT sample liner. The sampling tools and DPT sampler were decontaminated between each
sample location and interval. Sample collection logs for each sample are provided in
Appendix A. The investigative-derived waste soil cuttings were placed and stored in drums
on-site. Water used for decontamination was transported to the LHAAP 18/24 GWTP for
treatment and disposal.

4.2.3 Sample Analysis

The methods for sample analysis were specified in the PDI Work Plan. The following describes
the specified analytical methods, and the analytical methods used for the analysis of the
collected samples.

e Dioxins. The PDI Work Plan specified EPA Method 1613 to be used for dioxins.
However, the previous IWWP (AECOM 2014) did not include a method for dioxins
and applicable quality assurance procedures. The current Bhate IWWP (Bhate 2018b)
was in draft form at the time of sampling, and includes the use of EPA Method 8290
for dioxins. EPA Method 8290 and EPA Method 1613 use the same methodology (gas
chromatography—mass spectrometry), and APTIM confirmed with the laboratory that
EPA Method 8290 could achieve detection limits below the applicable ecological
cleanup level for 2,3,7,8-TCDD, which is the only dioxin compound identified as a site
contaminant in the ROD. EPA Method 8290 was used to analyze the soil samples for
dioxins. The IWWP has been finalized with EPA Method 8290 for dioxins
(Bhate 2018b).

e Barium. The barium analysis method specified in the work plan and used for the
analysis of the soil samples was EPA Method 6020.

e Explosives. The work plan called for the use of EPA Method 8095 due to the need to
be sure that the detection limits were below the cleanup levels. However, EPA Method
8095 is typically used as a mobile lab method. EPA Method 8330 is the more widely
used method in fixed laboratories and was the method identified for explosives in the
IWWP in place at the time (AECOM 2014) as well as the current Bhate IWWP
(Bhate 2018b). APTIM confirmed with the laboratory (ALS) that they would be able
to achieve detection limits below the cleanup levels using EPA Method 8330 prior to
collecting the samples. EPA Method 8330 was used to analyze the explosive samples.
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4.3 Analytical Results

4.3.1 Dioxins (EPA Method 8290)

Four sample locations (17SS79 to 17SS82) approximately 15 ft from previous sample location
17SD12 were sampled from 0 to 0.5 ft bgs and analyzed for dioxins by EPA Method 8290
(Figure 4-1). The 2,3,7,8-TCDD TEC values for all four samples were below the ecological
cleanup value of 4x10°° mg/kg. The results of the dioxin analysis are shown on Table 4-2. The
maximum detected 2,3,7,8-TCDD TEC value was 5.75x10”7 mg/kg in sample 17SS81-0.0-0.5.

4.3.2 Barium (EPA Method 6020)

Twelve step-out samples were collected from 0 to 0.5 ft bgs around three prior sample locations
(17SD07, 17SD08, and 17SD12) where the barium concentration was above the ecological
cleanup values. The sample locations were numbered 17SS48 to 17SS55 and 17SS79 to
17SS82 (Figure 4-1). Samples were not collected around 17SD04 or 17SD11 due to the
standing water at the sample locations. Samples were analyzed for barium by EPA Method
6020. The concentrations at three of the 12 locations (17SS50, 17SS54, and 17SS55) exceeded
the barium ecological cleanup level from the ROD (222 mg/kg). The maximum concentration
(5,760 mg/kg) was detected at 17SS55. Soil excavation confirmation sampling will be included
in the RD as part of the proposed excavation activities in these three areas to confirm that the
barium concentrations exceeding the ecological cleanup value are removed. Barium analytical
results are shown on Table 4-3.

4.3.3 Explosives (EPA Method 8330)

Samples collected to refine the area impacted by explosives consisted of 165 soil samples from
79 locations at various depth intervals. The samples were all analyzed for explosives
(2,4-DNT, 2,6-DNT, and 2,4,6-TNT) by EPA Method 8330. The PDI Work Plan indicated that
only some of the locations were to be analyzed for all three explosive with only select locations
requiring analysis for 2,4,6-TNT. However, the chain of custody forms did not distinguish the
analytical suites for the various samples and all the samples were analyzed for the three
LHAAP-17 explosives COCs (2,4-DNT, 2,6-DNT, and 2,4,6-TNT) instead of the more limited
list of analytes in the work plan. All three results have been included in the report and shown
on Table 4-4. At the locations where 2,4,6-TNT was inadvertently analyzed, 2,4,6-TNT was
only detected above the cleanup level at locations that also contain either 2,4-DNT or 2,6-DNT
above the cleanup level.

The analysis indicated that 36 samples from 33 sample locations from above 8 ft bgs had one
or more explosives compounds detected at a concentration exceeding the human health
cleanup levels from the Final ROD (AECOM 2016). Table 4-4 provides a summary of the
explosives analytical data. Of the 36 samples with exceedances, only six sample intervals were
greater than 2 ft bgs and above the water table. These six sample intervals represent five
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locations. At each of the locations, there was a sample with results below the cleanup level
collected from a deeper interval. The remaining detections exceeding the cleanup levels were
in samples from 2 ft bgs (or less). All of the samples collected from the new locations in the
southwestern quadrant (17SS109 through 17SS126) were below the detection limits for all
three explosives analytes.

The highest explosives concentrations were detected at 17SS108 (0 to 2 ft bgs) in the
southeastern portion of the site (9,970 mg/kg 2,4,6-TNT), 17SS87 (0 to 2 ft bgs) in the southern
portion of the northwestern quadrant (1,480 mg/kg 2,4,6-TNT), and at 17SS60 (0 to 2 ft bgs)
in the northern portion of the northwestern quadrant of the site (329 mg/kg 2,4,6-TNT). In
general, the concentrations are clustered in the northwest and southeast quadrants of the site.
Soil excavation is planned in these areas, and excavation confirmation samples will be
included in the RD to confirm the contaminated soil was removed.

4.4 Conclusions

APTIM completed the soil sample collection at 80 of the 93 locations. Thirteen locations in
the northeastern part of the site were under water and inaccessible for sampling for barium and
2.4-DNT/2,6-DNT. Since January 2018, these locations have continued to be inaccessible. The
inaccessible locations will be sampled as soon as site conditions allow and the data will be
incorporated into the RD, if the results are available at the time it is prepared.

There are areas to the north of the sampled locations in the northwest quadrant and south/east
of the sampled locations in the southeastern quadrant where soil contamination was not
completely delineated. However, these areas approach the boundaries of the historical
operations (burning and flashing pits) where surface contamination would be expected and any
concentrations in those areas exceeding the cleanup levels are unlikely to extend very deep
based on the available data from those areas. Therefore, no additional sampling is planned in
these areas and the RD will include excavation confirmation sampling to confirm the
contaminated soil was removed.
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An aquifer-pumping test was conducted at LHAAP-17 beginning on 19 Jan 2018, and
concluding on 27 Jan 2018. The aquifer-pumping test was performed following the PDI Work
Plan (AECOM 2016) and consisted of 1) installation of three new piezometers; 2) a period of
ambient monitoring; 3) a step-drawdown test; 4) a constant-rate test; and 5) a recovery test as
described in more detail in the following sections. The aquifer-pumping test was conducted to
evaluate aquifer and pumping well properties that will provide a basis for the design (capture
area, design pumping rates, piping requirements, etc.) of the groundwater recovery system
specified as part the selected remedy in the ROD (Shaw 2016). Monitoring Well 17WW02
was used as the primary pumping well and wells 17WWO01 and 17WWO06 were used as
supplemental pumping locations at the end of the constant-rate pumping test. Three
piezometers were installed and developed near 17WWO02, as described below, prior to
initiating the test.

5.1 Piezometer Installation and Development

The design of the piezometers and distances from 17WWO02 was provided in the PDI Work
Plan and was intended to provide monitoring locations during the test that would show early
drawdown in response to pumping at 17WWO02. Three piezometers (17PZ01, 17PZ02, and
17PZ03) were installed in December 2017 using hollow stem augers at distances of 10 ft, 20 ft,
and 90 ft from the planned pumping well (17WWO02) in the configuration described in
Section 3.4.2 of the PDI Work Plan text to provide monitoring locations in two directions from
the pumping well at a 90 degree angle to each other within the expected cone of depression.
The PDI Work Plan called for the piezometer installation depth of 34 ft bgs with a 20-foot
screen length from 14 to 34 ft bgs. Well 17WWO02 was screened from 10 to 22 ft bgs, and the
depth to water observed during the installation of the piezometers was ~11 ft bgs. Based on
the lithology observed at the time of installation of the piezometers, the silty clay observed at
17WWO02 at approximately 22 ft bgs was encountered at deeper depths between 24 to 30 ft bgs
at the piezometer locations. 17PZ01 and 17PZ02 were set at 30 ft bgs with 20-foot screen. The
piezometer, 17PZ03, is the farthest from 17WWO02 and the silty clay was encountered at a
depth of 24 ft bgs. Thus, 17PZ03 was set at the shallower depth of 24 ft bgs with a 15-foot
screen. In order to avoid breaching the clay layer and potentially allowing shallow
contamination near 1 7WWO02 to migrate deeper, piezometers were completed with the bottom
of the screen at 24 ft (17PZ03) or 30 ft (17PZ01 and 17PZ02) with 15 or 20-foot long screened
intervals. The piezometers were constructed using 2-inch diameter Schedule 40 PVC risers
with 2-inch diameter 0.010-inch slot PVC screens.

The piezometers were designed with screen lengths equal to the saturated thickness of the
water-bearing zone at each location. A filter pack consisting of 20/40 screened sand was placed
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around the screen and to approximately 2 ft above the top of the screen, and was sealed using
2 ft of bentonite chips placed in 12-inch lifts and hydrated. The bentonite seal was allowed to
hydrate for a minimum of 2 hours prior to placing a cement/bentonite grout in the remaining
annular space to approximately 6 inches below the ground surface. The piezometers were
completed above grade with protective steel casing and 4-foot-by-4-foot concrete pads. After
approximately 48 hours, the piezometers were developed by gentle surging with a pump to
remove fine-grained material from the well and filter pack. The piezometer locations and
elevations were surveyed by a licensed Texas surveyor. Boring logs, well completion forms,
and development records for the piezometers are included in Appendix B.

5.2 Transducer Placement

To monitor water levels, data logging pressure transducers were placed into each well
identified on Table 5-1 and connected to a central In-Situ Virtual Troll Net Hub™ (central
hub) located near 17WWO02. The transducers used were vented In-Situ Level Troll 700™ units
rated for 30 pounds per square inch gauge pressure. The central hub was used to program the
transducers in each well collectively for each test and to monitor the water levels in each well
in real-time throughout the performance of the tests. The depth of placement of each transducer
was approximately 2 ft above the bottom of the piezometers/observation wells. In the pumping
wells the pump intake was approximately 2 ft above the bottom of the well, the transducer was
placed approximately 2 ft above the top of the pump to prevent water entering the pump intake
from jostling the cable where it passed the pump intake in the well and to allow the pump to
be as low as possible in the well to maximize available drawdown. After placement of the
transducers in the wells, the water levels were allowed to equilibrate for at least 30 minutes
and then programmed with a reference level corresponding to the depth of the water over the
transducer that was measured in each well with a water level meter after equilibration to
establish the reference level of each transducer.

5.3 Ambient Monitoring

To establish the range of natural static water levels and magnitude of water level fluctuations,
water levels were monitored for approximately 60 hours from 19-22 Jan 2018. The Troll
transducer data from the ambient monitoring was recorded as depth of water measurements
and was converted after the test to depth to water measurements to match the readings recorded
during the subsequent tests. For the ambient monitoring, the transducers were programmed to
record a water level measurement every 5 minutes. The ambient data was collected for
approximately 60 hours. Plots of the ambient depth to water data from each well are included
in Appendix D, and the data files are included in electronic form on CD in Appendix E.
Barometric pressure readings were not collected as indicated in the PDI Work Plan because
the transducers and cables used were vented; therefore, the barometric pressure differential in
the transducer was maintained and correction of the data is unnecessary.
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Distance from
Well Diameter Pumping Well
Well ID Monitoring Purpose (Inches) (feet)
17WW02 Pumping Well 4 0
17PZ01 Piezometer 2 10
17PZ02 Piezometer 2 20
17PZ03 Piezometer 2 90
17WwWo1 Observation/Pumping Well 4 162
17WWO06 Observation/Pumping Well 4 180
130 Observation Well 4 130
MW-8 Observation Well 4 600

5.4 Step-Drawdown Test

The step test was conducted to identify a pumping rate that will 1) stress the aquifer sufficiently
to create measurable drawdown in nearby piezometers/observation wells and 2) achieve steady
state conditions in approximately 24 to 48 hours.

5.4.1 Test Preparation

After the ambient monitoring, the transducers were removed from the three pumping wells,
and the pumps were placed in the wells approximately 2 ft from the bottom of the well. The
transducers were then placed back into the pumping wells approximately 2 ft above the pump.
This configuration allowed the pump to be placed as deep as possible in the well and minimized
jostling the transducer cable (to prevent erroneous water level readings) when water was
flowing into the intake at the bottom of the pump. With this configuration, the transducer was
still set at a depth well below the anticipated maximum 7-foot drawdown. After placement of
the pumps and transducers into the wells, the wells were allowed to equilibrate for
approximately 4 hours. The transducers were calibrated to the actual water level (depth below
top of casing) using manual measurements collected immediately prior to initiating the step
test. The Troll Net Hub was connected to a laptop running the In-Situ Virtual Hermit software
and each transducer was triggered to begin recording simultaneously at the beginning of the
step test.

The step-drawdown test was conducted to determine a suitable pumping rate to be used in the
constant-rate pumping test. A 2-inch diameter Grundfos Redi-Flo 2 pump with a variable speed
controller was used in the pumping well, 17WWO02. Electricity was supplied to the pump by a
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diesel-powered generator. Combined electronic flow meters with totalizers were installed on
each well. However, because of the very low flow rates used, the meters did not provide
accurate flow readings. A graduated cylinder and stopwatch were set up and used to measure
flow output at least every 30 minutes throughout the test.

5.4.2 Conducting the Step Test

The step test was run with 4 pumping rate steps (0.1 gallons per minute [gpm], 0.25 gpm,
0.5 gpm, and 0.7 gpm). Groundwater level readings were collected every 10 seconds
throughout the test. A water level meter was also used to visually compare the depth to water
in the pumping well with the readings being recorded by the transducer approximately every
5 minutes during the step test.

The first step consisted of pumping at a rate of 0.1 gpm for 37 minutes, with the aquifer
stabilizing at a drawdown of 2.01 ft. For the second step, the rate was increased to 0.25 gpm
for 23 minutes, stabilizing at 3.17 ft of drawdown. The rate for the third step was increased to
0.5 gpm for 24 minutes, with the drawdown stabilizing at 6.27 ft below the static water level.
The pumping rate for the fourth step was 0.7 gpm, and ran for 50 minutes before the step test
was terminated due to excessive drawdown. The transducer in 17WW02 was placed at depth
of approximately 20 ft (~10 ft below the static water level), and the step test was terminated
with the depth to water in the well reached 18.5 ft with no sign of stabilizing.

After the pump was turned off, the water levels in 17WWO02 and the surrounding piezometers
were monitored until the piezometers returned to their static water levels and the pumping well
recovered to greater than 90% of the static water level. Figure 5-1 shows a plot of the
drawdown and recovery in 17WWO02 during the step test.

5.5 Constant-Rate Test
5.5.1 Test Setup

The drawdown versus time for each step shown on Figure 5-1 was used to calculate the
specific capacity (Q/s) for each step (Table 5-2). The pumping rate selected from the step test
was 0.25 gpm based on a goal of achieving at least 2 ft of drawdown at the pumping well, but
not more than 7 ft to protect the transducer placement and pump intake. During the step test,
the 0.25 gpm step produced 3.17 ft of drawdown at the pumping well.

The constant-rate test was conducted using 17WWO02 as the initial pumping well, and seven
additional wells (17WWO01, 17WWO06, 17PZ01, 17PZ02, 17PZ03, 130, and MW-8) as
observation wells. The PDI Work Plan also included the use of 17WWO01 and 17WWO06 as
pumping wells once equilibrium was achieved in the observed drawdown from pumping at
17WWO02. The observation wells were each equipped with a Level Troll connected to the Net
Hub and readings were collected at a rate of one reading per second for the duration of the
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constant-rate test. 17WWO01 and 17WWO06 were also equipped with pumps and tubing
connected to the on-site storage tank, allowing them to be used for additional pumping wells
once equilibrium was reached in 17WWO02 and the surrounding piezometers.

5.5.2 Conducting the Test

The constant-rate test was initiated after full recovery was observed in all observation wells.
Flow measurements were collected every 15 minutes for the first 6 hours, then every
30 minutes for the next 6 hours, then hourly for the remainder of the test. The water levels in
the wells were measured manually every 60 minutes to verify the depth to water readings being
recorded by the Trolls. Field measurements are tabulated in Table 5-5. A water level tape was
placed in the pumping well and set approximately 0.10 foot above the current water level after
each manual measurement to act as a high-level alarm in case the pump flow decreased
unexpectedly.

Pumping began from 17WWO02 at 0.25 gpm. Drawdown in the pumping well (17WW02) and
the piezometers (17PZ01, 17PZ02, and 17PZ03) achieved equilibrium after approximately
48 hours of pumping, and the pumps in 17WWO01 and 17WWO06 were turned on and set to
pump at the same approximate 0.25 to 0.3 gpm rate. Figures 5-2 through 5-5 show the time
versus drawdown curves from 17WW02, 17PZ01, 17PZ02, and 17PZ03 respectively.

Based on the observed initial small drawdowns and rapid equilibrium drawdowns reached at
17WWO01 and 17WWO06, it became apparent after several hours of pumping that both wells
were capable of producing much higher volumes than 17WWO02. After ~16 hours of pumping
at 0.3 gpm from each well, the pumping rates in 17WWO01 and 17WWO06 were increased to
1.0 gpm. After another 6 hours, 17WWO0I was increased to 1.25 gpm and 17WWO06 was
increased to 1.5 gpm. The pumps ran at this rate for another 2 hours. The pumping rates for
each of the wells are shown on Table 5-5. The combined constant-rate test was run for a total
test time of 72 hours. The evaluation of the constant-rate test data are discussed in Section 5.8.
Plots of the time versus drawdown for each of the wells are provided in Appendix D.

5.6 Recovery Test

The pumps in all three wells were shut down after 72 hours of pumping. Water level data was
recorded for 16 hours when the water level returned to at least 90% of the pre-test static water
levels in all wells. The tubing was sealed as the pumps were shut down to prevent backflow of
the water down the tubing that would mask the initial recovery in the pumping wells. The data-
sampling rate for the recovery period was one reading per second to ensure the early part of
the recovery was adequately captured. Once it was verified that all wells had recovered to
within 90% of the pre-test static water levels, data recording was discontinued, and all
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equipment was removed from the wells. Recovery graphs showing the data from each of the
wells during the recovery period are included in Appendix D.

5.7 Site Restoration

The transducers and pumps were removed from the wells, and the wells were closed up.
Groundwater produced during the tests was held in a 6,000-gallon portable tank during the
tests. Based on the volumes pumped by each well during the constant-rate test, approximately
2,700 gallons of water were pumped into the storage tank. Stored discharge water was
periodically transferred to a 2,000-gallon water truck and transported to the GWTP for
treatment. After all the water was transported to the GWTP, the remaining equipment was
removed from the site.

5.8 Data Evaluation

The AquiferTest software package from Waterloo Hydrogeologic (similar to AQTESOLVT™)
was used to evaluate the data collected to calculate the Hydraulic Conductivity (K),
Transmissivity (T), and Storativity (S); and to prepare graphics depicting the conditions
observed in the tests and used to calculate the parameters listed above. In general, for
unconfined aquifers, the Storativity is a good estimation of the specific yield, as the specific
storage is several orders of magnitude lower.

5.8.1 Ambient Monitoring

The transducers were set to record ambient water level readings in all wells over a weekend.
Recording started on Friday afternoon and was stopped on Monday. The ambient recording
period captured approximately 64 hours of data from each well. A combined plot of the
ambient data (Figure 5-6) shows moderate fluctuations of less than 1/10" of a foot in all of
the wells. Individual plots of the data in each well are included in Appendix D. There is a
pattern of disturbance in MW-8 that appeared each day at approximately 7:00 a.m. and lasted
until approximately 4:00 to 5:00 p.m. in the ambient monitoring data as well as the constant-
rate test data. The data became noisier during that time period, with wider fluctuations in the
water level. Due to the length of the cable connecting this location to the net hub, the pattern
may be signal noise impacting the transmission of readings or may represent impacts from
operation of the nearby LHAAP-18/24 recovery system.

5.8.2 Step-Drawdown Test

The drawdown and discharge from the pumping well was plotted to determine the specific
capacity, well discharge per unit of drawdown expressed as gallon of water per minutes per
foot, or gpm/ft). A plot of drawdown annotated with the discharge for each step is provided in
Figure 5-1. Figure 5-7 shows the maximum drawdown for each step plotted against the
pumping rate. The AquiferTest specific capacity analysis indicates a Q/s at 17WWO02 of
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0.01235 square ft per minute (equal to 0.0924 gpm/ft) for the step test pumping rate values at
17WWO02 as shown on Figure 5-8. Table 5-2 provides the specific capacity from each step of
the step test. This confirms that the 0.25 gpm pumping rate selected was appropriate for the
constant-rate test.

Pumping Rate Drawdown Specific Capacity
(gallons/min) (feet) (gallons/min/ft)
0.1 2.01 0.049
0.25 3.17 0.079
05 6.27 0.080

Mean 0.069

5.8.3 Constant-Rate Test

The constant-rate test drawdown curves for the observation wells (Appendix D) were
examined visually for evidence of drawdown related to the pumping at 17WWO02. If a
drawdown curve that deviated from the fluctuating pattern seen in the ambient monitoring,
then the curve was analyzed using AquiferTest. The three piezometers had distinct drawdown
curves indicative of impact from the pumping well, I7WWO02, while both MW-8 and to some
degree well 130 showed a fluctuating pattern with slight drawdown during the day. These
fluctuations may be related to signal noise or pumping and/or discharge fluctuations from
LHAAP-18/24. There is a slight sign of initial drawdown in well 130, but it is less than 1/10™
of a foot and within the range of the ambient fluctuations that were recorded before the test.
Thus, no measurable trend related to the pumping could be observed in well 130.

The drawdown curve for the pumping well (17WWO02) (Figure 5-2) shows a number of
“spikes” where the drawdown exhibited transient rebound. These correspond to periods of
decreased discharge possibly due to overheating of the pump. In most instances, adjusting the
flow rate corrected the discharge rate to ~0.24 gpm within a maximum of 5 minutes from when
the rate drop occurred. The issues with potential pump overheating and the addition of
pumping from 17WWO01 and 17WWO06 create somewhat noisy data plots for the constant-rate
test in the piezometers.

The drawdown curves for the three piezometers were analyzed using the “Theis with Jacob
Correction” option in AquiferTest (Figures 5-9 through 5-11). This method uses a Theis curve
fit based on a confined aquifer assumption, but uses a Jacob correction to adjust the drawdown
data measured in an unconfined aquifer. The correction simulates confined aquifer data in the
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absence of delayed yield and fits the Theis curve to the later part of the drawdown curve, when
delayed yield is not a large factor (Waterloo Hydrogeologic 2018). Based on evaluation of the
three piezometers, the total drawdown prior to the initiation of pumping from 17WWO01 and
17WWO06 ranged from ~0.20 to 0.42 ft. Following the initiation of the additional pumping
from the two additional wells, a slight downward turn in the drawdown curve is visible in all
three piezometers, in the final 6-8 hours of the test, which may be indicative of impact from
the additional pumping. Table 5-3 shows the calculated Transmissivity (T), Hydraulic
Conductivity (K), and the Storativity (S) specific storage (storage coefficient) from each of the
three piezometers based on the constant-rate test evaluation. The Transmissivity and Hydraulic
Conductivity are very uniform across the three piezometers, but the Storativity varies over a
wider range, which may reflect differences in the thickness of the most transmissive portion
of the water bearing zone and variations in the silt and clay content of the transmissive zone,
since most of the Storativity measured in an unconfined aquifer is a result of gravity fed
dewatering of saturated areas.

Hydraulic
Transmissivity (T) Conductivity (K) Storativity (S)
Observation Well (gallons/day/foot) (feet/day) (unitless)
17PZ01 5.67 x 102 4.83 7.75x 10
17PZ02 5.18 x 102 4.40 3.24x 103
17PZ03 5.90 x 102 5.02 1.06 x 102
Average 5.58 x 102 4.75 4,62 x 103

The pumping rates in the two additional pumping wells (17WWO01 and 17WWO06) showed that
significantly higher pumping rates are sustainable by these wells. The pumping rates were used
as a pseudo drawdown test in each well and demonstrated that pumping rates of 1 gpm or
higher may be sustainable in that portion of the site long-term. The potential for higher rates
will be evaluated through further data review and integrated into the pumping system design
in the RD for LHAAP-17.

5.8.4 Recovery Test

Recovery measurements were collected in each well for a period of approximately 16 hours
following shut down of the pumps until full recovery (>90%) was achieved and the recovery
leveled off. The recovery data plots for each well are included in Appendix D. The data from
the three piezometers where significant pumping related drawdown occurred was evaluated
using the “AGARWAL + Theis with Jacob Correction” analysis method in AquiferTest. The
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Agarwal method (Agarwal 1980) uses the recovery drawdown plotted as instantaneous head /
head at the end of the pumping interval against an “equivalent time” axis that is calculated
using both the time since pumping began and the time since recovery began (Waterloo
Hydrologic 2018). In this case, the Agarwal method creates a recovery curve that is then fitted
to a Theis curve for confined aquifers, with the Jacob correction used to correct the unconfined
aquifer data collected for comparison to the Theis solutions. Because the Jacob correction is
only applicable when delayed yield is not an issue, the Theis curve is fit to the “late-time” data
when delayed yield is not a factor.

The plotted solutions for the three piezometers using the Agarwal+Theis with Jacob Correction
analysis method are shown on the plots for the three piezometers included as Figures 5-12
through 5-14. The solutions plotted provide a calculated Transmissivity (T), Hydraulic
Conductivity (K), and Storativity (S) for each recovery data set. The parameters calculated for
the three piezometers from the recovery data are shown on Table 5-4.

Hydraulic
Transmissivity (T) Conductivity (K) Storativity (S)
Observation Well (gallons/day/foot) (feet/day) (unitless)
17PZ01 2.2x102 1.87 246 x 104
17ZP02 2.1x102 1.78 2.62x 104
17PZ03 1.83x 102 1.55 2.87x 104
Average 2.04 x 102 1.73 2.65x 104

5.9 Conclusions

The aquifer test was completed successfully from 19-27 Jan 2018. The test was run to obtain
additional data for the RD as described in the PDI Work Plan. Previously, a 4-hour pumping
test was conducted in 17WWO01, 17WWO02, and 17WWO06 and indicated that the pumping rates
ranged from 0.89 to 1.49 gpm (AECOM 2016). The initial step test indicated that these rates
could not be sustained from 17WWO02. The rates in the constant-rate test ranged from 0.25 gpm
in 1"7WWO02 to 1.5 gpm in 17WWO0I and 17WWO06 when they were pumping. The aquifer
recovered in less than 24 hours as expected.

As seen on Table 5-5, the Transmissivity (T), Hydraulic Conductivity (K), and Storativity (S)
values calculated from the recovery tests were very consistent between all three piezometers,
and generally within an order of magnitude of the values calculated from the constant-rate test
data as shown on Table 5-4. The relatively good agreement between the two sets of calculated
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values provides confidence that the values are representative of the area in the vicinity of
17WWO02 and may be extrapolated for use elsewhere at LHAAP-17 based on the pumping data
collected from 17WWO01 and 17WWO06. The values calculated based on the recovery data are
more consistent and should provide a good basis for designing the pumping system needed to
capture and remove the high concentrations of perchlorate present in groundwater in the
vicinity of 17WWO06 in accordance with the selected remedy in the ROD. Because the late
term pumping data from 17WWO06 indicates that it may be capable of producing 2 to 3 times
the volume of water that was pumped from 17WWO02 during the constant rate pumping test,
careful consideration and evaluation of the data will be required to develop the optimal
pumping system to be presented in the RD.
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6.0 CONCLUSIONS

APTIM has successfully performed the activities included in the PDI Work Plan as described
in the previous sections, except as noted. The data collected are sufficient to begin the
preparation of the RD to implement the excavation, pumping, and MNA remedy selected in
the ROD. As described in Section 4.0, 13 soil sample locations that were inaccessible due to
standing water will be sampled as soon as conditions allow. The data from these activities will
be incorporated into the RD when they are completed.
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Table 1-2
Cleanup Levels for Human Health Risk

Medium Chemical of Concern Cleanup Level
MCL
(MglL)
1,1-Dichloroethene 7
1,2-Dichloroethane 5
cis-1,2-Dichloroethene 70
Trichloroethene
Shallow Zone groundwater Vinyl Chloride
Texas Residential
Groundwater PCL
(MglL)
Perchlorate 17
MCL
(MglL)
cis-1,2-Dichloroethene 70
Intermediate Zone groundwater Trichloroethene 5
Vinyl Chloride 2
GWP-Ind
(mglkg)
2,4,6-Trinitrotoluene 5.1
. 2,4-Dinitrotoluene 0.042
Soil 2,6-Dinitrotoluene 0.042
Perchlorate 7.2

Notes:

pg/L - micrograms per liter

GWP-Ind - Texas Commission on Environmental Quality soil medium specific concentration for industrial use based on
groundwater protection

MCL - Safe Drinking Water Act maximum contaminant level
mg/kg - milligrams per kilogram

PCL - protective concentration level

TRRP - Texas Risk Reduction Program

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 0f 1 Project No. 501032
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Table 1-3
Cleanup Levels for Ecological Risk in Soil (ECoPRGS)
SS ECoPRG ® TS ECoPRG ?
Chemical (mg/kg) (mg/kg) Depth b Sample Location
17SS22, 17SD04,
_ 222 - 0-0.5 feet 17SD07, 17SD08,
Barium 17SD11
- 520 0 - 3 feet 17SD07
2,4-Dinitrotoluene - 12 0- 3 feet 17SB02
2,6-Dinitrotoluene 2.7 6.8 0- 3feet 17SB02
N 17SS22, 17SS23,
2,4,6-Trinitrotoluene - 4.7 0- 3 feet 175806
2,3,7,8-TCDD TEC 4x10° 4x10° 0 - 3 feet 17SD12

Notes:

# From Baseline Ecological Risk Assessment Table 16-1 (Shaw 2007b).
b Depth and locations of remedial action for Waste Sub-Area.

EcoPRG - ecological preliminary remediation goal

mg/kg - milligrams per kilogram

SS - surface soil from 0 to 0.5 feet (applicable to deer mouse)

TCDD - tetrachlorodibenzo-p-dioxin

TEC - toxicity equivalence concentration

TS - total soil from 0 to 3 feet (applicable to short-tailed shrew)

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1
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Table 3-1
Groundwater Elevation Summary - November 2017
Groundwater
Ground Top of Casing | Depth to Water Elevation
Location ID Aquifer Zone Northing Easting Surface Elevation| Elevation (Nov 2017) (Nov 2017)
120 Shallow 6953773.67 3316015.12 181.39 184.19 14.10 170.09
130 Shallow 6952823.84 3315814.59 174,94 177.73 9.00 168.73
17WWO01 Shallow 6952637.54 3315690.63 176.62 179.01 11.05 167.96
17WW02 Shallow 6952784.79 3315651.12 17434 177.21 9.00 168.21
17WW03 Shallow 6952651.91 3315789.22 176.39 179.2 11.10 168.10
17WW04 Shallow 6952536.34 3315473.48 177.29 180.21 12.30 167.91
17WW05 Deep 6952644.35 3315436.99 178.8 182.73 14.15 168.58
17WW06 Shallow 6952718.3 3315475.11 176.82 179.36 11.70 167.66
17WW07 Intermediate 6952511.63 3315981.67 176.78 179.68 11.65 168.03
17WW08 Shallow 6952492.98 3315991.09 176.76 179.94 11.45 168.49
17WW09 Intermediate 6952843.2 3315374.47 178.4 181.43 13.65 167.78
17WW10 Shallow 6952842.29 3315390.11 178.38 181.55 13.65 167.90
17wWwi11 Shallovyl 6952970.73 3315572.84 177,51 180.95 12.30 168.65
Intermediate
17WW12 Shallow 6952971.75 3315587.47 177.04 180.32 Dry/11.63° 168.69 °
17WwW13 Shallow 6952679.23 3315986.44 175.9 179.14 11.00 168.14
17WW14 Shallow 6952609.79 3315323.86 178.83 181.9 13.95 167.95
17WW15 Intermediate 6952941.24 3315221.445 180.33 182.61 15.15 167.46
17WW16 Deep 6952809.255 3315406.13 178.99 181.13 13.15 167.98
17Ww17 Intermediate 6952646.74 3315700.8 176.23 178.81 11.25 167.56
17WW18 Intermediate 6952976.4 3315886.53 176.03 178.68 11.15 167.53
17WW19 Shallow 6952718.36 3315313.67 180.08 176.63 12.55° 164.08"
18WW10 Shallow 6953731.65 3315348.55 178.88 182.36 15.10 167.26
18ww14 Shallow 6952240.15 3315372.09 183.68 186.54 18.70 167.84
18WW15 Intermediate 6952238.35 3315363.51 183.67 186.33 18.45 167.88
C-07 Shallow 6952103.2 3315826.6 194.29 196.8 28.55 168.25
MW-7 Shallow 6953168.69 3316344.53 186.53 188.47 20.34 168.13
MW-8 Shallow 6953275.84 3316038.86 185.5 187.13 18.98 168.15
MW-9 Shallow 6953558.92 3316045.41 182.48 184.73 15.88 168.85
MW-10 Shallow 6953739.74 3315763.68 176.33 178.12 10.70 167.42
MW-16 Shallow 6953959.95 3315784.53 176.91 178.59 11.52 167.07
MW-18 Shallow 6953262.29 33157717 177.27 178.58 10.55 168.03
MW-19 Shallow 6952973.45 3316073.5 176.93 178.6 10.49 168.11
MW-20 Shallow 6952855.35 3316545.17 184.64 186.64 12.74 173.90
18CPTMW22R Shallow NA NA NA 187.23 12.90 174.33
Notes:

a

in the depiction of the potentiometric surface shown on Figure 2-1.

® 17WW19 was installed after the November 2017 sampling event. The depth to water and groundwater elevation values are based on the sampling performed on 15 Jan 2018 and are not used in the

depiction of the potentiometric surface shown on Figure 2-1.

NA - not available

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Table 3-2
Groundwater Analytical Results
Sample ID 130-111417 17WW01-111517 17WW02-111517 17WW03-111417 17WWO04-111617 17WWO05-111617 17WWO06-111617 17WWO07-111417
Sample Date 11/14/2017 11/14/2017 11/15/2017 11/14/2017 11/16/2017 11/16/2017 11/16/2017 11/14/2017
Shallow Zone, Shallow Zone Shallow Zone, Shallow Zone, Shallow Zone, Deep Zone, Shallow Zone, Intermediate Zone,
Location Description| impacted, outside site [ impacted, within site | impacted, within site | impacted, within site | unimpacted, outside | unimpacted, outside |impacted, outside site [ unimpacted, within

boundary boundary boundary boundary site boundary site boundary boundary site boundary
Parameter Units MCL / PCL Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual
Perchlorate Mgl 17 2.5 J <4 U 2,500 J <4 U <4 U <4 U 110,000 <4 U
1,1-Dichloroethene Mg/l <1 U 240 <1 U <1 u <1 U <1 u 7.6 <1 u
1,2-Dichloroethane Mgl <1 U 87 3.3 <1 U <1 U <1 U 8.4 <1 U
cis-1,2-Dichloroethene Mg/l 70 <1 U 3,700 25 0.7 J <1 U <1 U 94 <1 U
Trichloroethene Mgl 5 21 6,100 J 6.2 5% <1 U <1 U 260 <1 U
Vinyl Chloride Mgl <1 U 4 <1 U <1 U <1 U <1 U <1 U <1 U
Notes:
Blue highlighted results in bold indicate concentrations above the MCL/PCL.
Some samples may have been diluted due to the concentration(s) of one or more
analytes exceeding the upper limit of the calibration curve.
ug/L - micrograms per liter
J - Estimated: The analyte was positively identified, the quantitation is an estimation due
to discrepancies in meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
MCL - maximum contaminant limit
NA - not analyzed
PCL - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater Residential
Protective Concentration Level
Val Qual - qualifiers applied by APTIM chemist during data validation.
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 4 Project No. 501032
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Sample ID
Sample Date

Location Description

17WW08-111417
11/14/2017

Shallow Zone,
unimpacted, within
site boundary

17WW09-111517
11/15/2017

Intermediate Zone,
unimpacted, outside
site boundary

17WW10-111517
11/15/2017

Shallow Zone,
unimpacted, outside
site boundary

17WW11-111617
11/16/2017

Shallow Zone,
unimpacted, within
site boundary

17WW12-021518
2/15/2018

Shallow Zone,
unimpacted, within
Site Boundary

17WW13-111417
11/14/2017

Shallow Zone,
unimpacted, within
site boundary

17WW14-111517
11/15/2017

Shallow Zone,
unimpacted, outside
site boundary

17WW15-111517
11/15/2017

Intermediate Zone,
unimpacted, outside
site boundary

Parameter Units MCL / PCL Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual
Perchlorate Mg/l 17 <4 U <4 U 1.6 J <4 U <4 U <4 U 2.5 J <4 U
1,1-Dichloroethene Mg/l <1 u <1 u <1 u <1 U <05 U <1 U <1 u <1 U
1,2-Dichloroethane Mg/l <1 U <1 U <1 U <1 U <05 U <1 U <1 U <1 U
cis-1,2-Dichloroethene Mg/l 70 <1 U <1 U <1 u <1 U <05 U <1 U <1 U <1 U
Trichloroethene Mg/L 5 <1 U <1 U <1 U <1 U <05 U 1.5 <1 U <1 U
Vinyl Chloride Mgl <1 U <1 U <1 U <1 U <05 U <1 U <1 U <1 U
Notes:

Blue highlighted results in bold indicate concentrations above the MCL/PCL.

Some samples may have been diluted due to the concentration(s) of one or more

analytes exceeding the upper limit of the calibration curve.

ug/L - micrograms per liter

J - Estimated: The analyte was positively identified, the quantitation is an estimation due

to discrepancies in meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.

ID - identification

MCL - maximum contaminant limit

NA - not analyzed

PCL - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater Residential

Protective Concentration Level

Val Qual - qualifiers applied by APTIM chemist during data validation.

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas Page 2 of 4 Project No. 501032



Pre-Design Investigation Report, LHAAP-17

00898150

Aptim Federal Services, LLC

Table 3-2
Groundwater Analytical Results
Sample ID 17WW16-111517 17WW17-111517 17WW18-111517 17WW19-011518 17WW20-050818 MW7 121317 MW8 121217 MW9 121317
Sample Date 11/15/2017 11/15/2017 11/15/2017 2/15/2018 5/8/2018 12/13/2017 12/12/2017 12/13/2017
. . Site 18/24-WSW
. . Site 18/24-SW, outside . . !
Deep Zone, Intermediate Zone, Intermediate Zone, Shallow Zone, . . Site 18/24-SW, outside the fence line,
. . . . : - . . ) Shallow Zone, outside | the fence line, along )
Location Description| unimpacted, outside | unimpacted, within | unimpacted, outside unimpacted, . . outside the fence along the road
. . . . site boundary the road surrounding : :
site boundary site boundary site boundary downgradient of plume . line surrounding the fence
the fence line )
line

Parameter Units MCL/PCL Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result Val Qual Result | Val Qual Result | Val Qual
Perchlorate Mg/l 17 <4 U <4 U <4 U <4 U <4 U 15,000 5,500 44
1,1-Dichloroethene Mg/l 7 <1 u <1 u <1 u <1 u <1 u <5 u <1 u <1
1,2-Dichloroethane Mgl 5 <1 U <1 U <1 U <1 U <1 U 17 4.0 0.82 J
cis-1,2-Dichloroethene Mg/l 70 <1 U 1.9 <1 u <1 U <1 U 1 54 70
Trichloroethene Mgl 5 <1 U <1 U <1 U <1 U 1.6 1,600 270 930
Vinyl Chloride Mgl 2 <1 U <1 U <1 U <1 U <1 U <5 U <1 U <1 U
Notes:
Blue highlighted results in bold indicate concentrations above the MCL/PCL.
Some samples may have been diluted due to the concentration(s) of one or more
analytes exceeding the upper limit of the calibration curve.
ug/L - micrograms per liter
J - Estimated: The analyte was positively identified, the quantitation is an estimation due
to discrepancies in meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
MCL - maximum contaminant limit
NA - not analyzed
PCL - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater Residential
Protective Concentration Level
Val Qual - qualifiers applied by APTIM chemist during data validation.
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 3 of 4 Project No. 501032



Pre-Design Investigation Report, LHAAP-17

00898151

Aptim Federal Services, LLC

Table 3-2
Groundwater Analytical Results
Sample ID MW10-121117 MW-16_120817 MW17-121117 MW18-121117 MW19-121217 MW20 121417 120 121417 18CPTMW22R
Sample Date 12/11/2017 12/8/2017 12/11/2017 12/11/2017 12/12/2017 12/14/2017 12/14/2017 12/14/2017
Site 18/24-W, Site 18/24-W, outside | ., 18/24-W, outside Site 18/24-SW, Site 18/24-SSW, Site 18/24-5, Site 18/24- W, inside | Site 18/24-S, outside
. . outside the fence the fence line, along ) outside the fence outside the fence line, outside the fence . )
Location Description ) . the fence line, along ) . the fence line, outer | the fence line, along
line, along the the road surrounding ling, along the along the outer loop ling, along the )
. the outer loop road region the outer loop road
outer loop road the fence line outer loop road road outer loop road
Parameter Units MCL/PCL Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual Result | Val Qual
Perchlorate Mg/l 17 <4 U <4 U <4 U <4 U <4 U 1.9 J 65,000 8.3
1,1-Dichloroethene Mg/l <1 U 3.6 NA <1 u <1 u <1 U 250 <1 U
1,2-Dichloroethane Mg/l <1 U 23 NA <1 U <1 U <1 U 110 <1 U
cis-1,2-Dichloroethene Mg/l 70 <1 u 13 NA 1.2 3.1 <1 U 3,900 <1 U
Trichloroethene Mg/L 5 <1 U 300 NA 48 3.2 <1 U 27,000 <1 U
Vinyl Chloride Mgl <1 U <1 U NA <1 U <1 U <1 U 260 <1 U
Notes:
Blue highlighted results in bold indicate concentrations above the MCL/PCL.
Some samples may have been diluted due to the concentration(s) of one or more
analytes exceeding the upper limit of the calibration curve.
ug/L - micrograms per liter
J - Estimated: The analyte was positively identified, the quantitation is an estimation due
to discrepancies in meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
MCL - maximum contaminant limit
NA - not analyzed
PCL - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater Residential
Protective Concentration Level
Val Qual - qualifiers applied by APTIM chemist during data validation.
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 4 of 4 Project No. 501032



Pre-Design Investigation Report, LHAAP-17

00898152

Aptim Federal Services, LLC

Table 4-1
Soil Sample Summary
Step-out
Prior Sample | New Sample Distance Sample Depth(s)
Location Location (feet) (feet bgs) Analytes Basis for Sample Collection
175548 15
17SD08 17SS49 15 0-05 Barium Step-out samples for 17SD08
17SS50 15
17SS51 15
175552 15
17SD07 175553 15 0-05 Barium Step-out samples for 17SD07
17SS54 15
17SS55 15
17SS56 20
2,4-DNT and
1;:2; ig 0-2 2 6.ONT" Step-out samples for 17SS21
178821 '
17SS59 20
2,4-DNT and
17SS21A 0 0-2,3-5,5-7 ' b Deeper samples at 17SS21 location
2,6-DNT
175558 2 20
17SS60 30
17SS61 30 0-2 2,4-DNT and Step-out samples for 17SS02 and 17SS22
17SB02 and 17SS62 30 2,6-DNT®
17SS22 17SS64 35
17SB02A 0 11-13%13-15°
2 4-DNT, 2.6-DNT |Deeper samples at 17SS02 and 17SS22
¢ , s
17SS22A 0 3-55-7,7-9 and 2.46-TNT
17SS63 20
2 35
175523 117785856;5 20 0-2 2,4-DNT, 2,6-DNT  [Step-out samples for 17SS23
and 2,4,6-TNT
17SS66 20
17SS23A 0 5-7,7-9° Deeper samples at 175523
17SS67 15
17SS68 15 . Step-out samples for 17SD11 (not collected
17Sb1L 17SS69 15 0-05 Barium due to standing water at sample location)
17SS70 15
17SS71 20
17SS72 20 0-2,5-7,7-9° Step-out samples for 17SB01 (not collected
17SS73 15 9-11°11-13° 2 4-DNT and due to standing water at sample location)
17SB01 '
17SS74 20 26DNT®
Deeper samples at 17SB01 (not collected
C C C
17SBO1A 0 7-959-11°11-13 due to standing water at sample location)
17SS75 15
17SD04 17SS76 15 0-05 Barium Step-out samples for 17SD04 (not col_lected
17SS77 15 due to standing water at sample location)
17SS78 15
17SS79 15
17SS80 15 . .
17SD12 0-05 Barium and Dioxins |Step-out samples for 17SD12
17SS81 15
17SS82 15
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 3 Project No. 501032



Pre-Design Investigation Report, LHAAP-17

00898153

Aptim Federal Services, LLC

Table 4-1
Soil Sample Summary
Step-out
Prior Sample | New Sample Distance Sample Depth(s)
Location Location (feet) (feet bgs) Analytes Basis for Sample Collection
17SS83 20
17SS84 20
175585 25 0:2,25-45,5-7 | 24DNT,26DNT o0 o\ camples for 175527 and 17WWoL
and 2,4,6-TNT P P
17SS27 and 175586 25
17WWOL 175S87 20 0-2,25-455-7
2,4-DNT, 2,6-DNT
17SS27A 0 25-455-7 and 2,4,6-TNT Deeper samples at 17SS27
2,4-DNT and
17WWO01A 0 25-455-7,8-10° 2 6-DNT" Deeper samples at 17WW01
175562 o S locations for 17SS25 (17SS88 and
tep-out locations for an
175564 2 40 0-2
2 0 2,4-DNT and 175589 are also set-out samples for
175566 2,6-DNT® location 17SB03 and depths for the
178825 1755838 40 0-2,25-45,5-7, samples are based on 17SB03)
175589 40 7-9°
2,4-DNT and Deeper samples at 175525
17SS25A 0 25.455-7 a per samp
2,6-DNT
175588 ° 20
175589 20 0-2,25-455-7, | 24-DNT, 2,6-DNT
175590 0 75.9510-12° and 2.4,6-TNT Step-out samples for 17SB03 and 17SS29
17SB03 and 17SS91 20
175529 17SB03A 0 75-95¢10-12° | 2,4-DNT,2,6-DNT |Deeper samples at 17SB03
125-145°¢ and 2,4,6-TNT
2,4-DNT and
17SS29A 0 25-3,35-5.55-7 . ar; Deeper samples at 17SS29
2,6-DNT
175592 20
17SS93 20 0-2,25-45,5-7 Step-out samples for 17SB04
17SB04 175594 20 24-DNT and
- 2,6-DNT"
17SB04A 0 25-45,5-17, 70'5 -9.57% Deeper samples at 17SB04
10-12
175595 20
COEL7-08 1;2223 ;g 0-2 2,4-DNT, 2,6-DNT  |Step-out samples for COE17-08
) and 2,4,6-TNT
175598 20
COE17-08A 0 0-2,25-45 Deeper samples at COE17-08
175599 20
1755100 20 2,4-DNT and Step-out samples for COE17-14
COE17-14 1755101 30 0-2,25-45,5-7 b
2,6-DNT
1755102 20
COE17-14A 0 Deeper samples at COE17-14
17551012 30
17SS103 20 0-225-45 2,4-DNT, 2,6-DNT  |Step-out samples for COE17-15 and
; 1755104 25 T and 2,4,6-TNT  [17SB06
COE17-15an
175806 CgESlilggA 20o 4-55-7 D I COE17-15
- -5,5- eeper samples at -
75-95°10-12° 2aONT 20 —
17SB06A 0 O 2,6-DNT® Deeper samples at 17SB06
125-14.5
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 2 of 3 Project No. 501032



00898154

Pre-Design Investigation Report, LHAAP-17 Aptim Federal Services, LLC

Table 4-1
Soil Sample Summary

Step-out
Prior Sample | New Sample Distance Sample Depth(s)
Location Location (feet) (feet bgs) Analytes Basis for Sample Collection

1755104 % 25
17SS106 20
COE17-16 1758107 20
17SS108
COE17-16A
17SS109
17SS110
17SS111
17SS112
17SS113
17SS114
17SS115
17SS116
17SS117
17SS118
17SS119
17SS120
17SS121
17SS122
17SS123
17SS124
17SS125
17SS126

0-2 2,4-DNT and Step-out samples for COE17-16
2,6-DNT"

[
o

4-55-7 Deeper samples at COE17-16

Southwest
Quadrant
Locations

Samples from new locations in southwest
quadrant of site to replace data that was
unusable due to laboratory errors.

2,4-DNT, 2,6-DNT
and 2,4,6-TNT

0-2,25-45,5-7

oO|lo|Oo|Oo|o|o|o|o|o|o|Oo|o|lo|o|o|o|o|o|o

Notes:

Sample locations shaded in gray were inaccessible for sampling due to standing water present on the site. Samples will be collected at these locations as soon as
conditions permit.

# sample is a duplicate of another location previously shown on the table, used as a step-out sample for two different prior sample locations

® The analytes shown are those for which the sample location was used to refine previously detected concentrations exceeding the cleanup goals in the ROD. Due to
an error in the field chain of custody, these locations were also analyzed for 2,4,6-TNT.

© The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than 7 feet bgs were collected as required by the PDI Work
Plan, but are not representative of vadose zone concentrations.

bgs - below ground surface
DNT - dinitrotoluene

PDI - Pre-Design Investigation
ROD - Record of Decision
TNT - trinitrotoluene

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



Pre-Design Investigation Report, LHAAP-17

00898155

Aptim Federal Services, LLC

Table 4-2
Dioxin Surface Soil Sample Results
Location Code 175579 17SS80 175581 175582
Sample Identification 175579-0.0-0.5 175580-0.0-0.5 175581-0.0-0.5 175582-0.0-0.5
Sample Date 1/15/2018 1/15/2018 1/15/2018 1/15/2018
Depth 0-05 0-05 0-05 0-05
Analyte Units SS Eco PRG* Result | ValQual| Result |ValQual| Result |[ValQual| Result [ ValQual
2,3,7,8-TCDD TEC mglkg 4x10° 1.13x 107 J <1.82x10° u 5.75x 107 J <1.78x10° u

Notes:

# From Baseline Ecological Risk Assessment, Table 16-1 (Shaw 2007).

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.

mg/kg - milligrams per kilogram

SS ECO PRG - surface soil (0 - 0.5 feet) ecological preliminary remediation goal

TCDD - tetrachlorodibenzo-p-dioxin

TEC - toxicity equivalence concentration

Val Qual - validation qualifier

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1 Project No. 501032



Pre-Design Investigation Report, LHAAP-17

Table 4-3

Barium Surface Soil Sample Results

00898156

Aptim Federal Services, LLC

Location Code| 17SS48 | 17SS49 | 17SS50 | 17SS51 17SS52 17SS53 17SS54 17SS55 17SS79 | 17SS80 | 17SS81 | 17SS82
Sample Identification| 17S548-0.0-0.5 | 17SS549-0.0-0.5 | 17SS50-0.0-0.5 | 17SS51-0.0-0.5 | 17SS52-0.0-0.5 | 17SS53-0.0-0.5 | 17SS54-0.0-0.5 | 17SS55-0.0-0.5 | 17SS79-0.0-0.5 | 17SS80-0.0-0.5 | 17SS81-0.0-0.5 | 17S582-0.0-0.5
Sample Date| 1/14/2018 | 1/14/2018 | 1/14/2018 | 1/14/2018 | 1/13/2018 | 1/13/2018 | 1/13/2018 | 1/13/2018 | 1/15/2018 | 1/15/2018 | 1/15/2018 | 1/15/2018 |
Depth 0-05 0-05 0-05 0-05 0-05 0-05 0-05 0-05 0-05 0-05 0-05 0-05
Analyte Units SSECOPRG?| Result |ValQual| Result |ValQual| Result |ValQual| Result |ValQual| Result |ValQual| Result |ValQual| Result |[ValQual| Result |ValQual| Result |ValQual| Result |ValQual| Result |ValQual| Result |ValQual
Barium mg/kg 222 132 129 511 125 154 150 279 5,760 54.5 62 184 95.3
Notes:

Blue shaded results indicate that the concentration exceeds the surface soil ecological PRG from the Final ROD (AECOM 2016).

# From Baseline Ecological Risk Assessment, Table 16-1 (Shaw 2007).
AECOM - AECOM Technical Services, Inc.

mg/kg - milligrams per kilogram

ROD - Record of Decision

SS ECO PRG - surface soil (0 - 0.5 feet) ecological preliminary remediation goal
Val Qual - validation qualifier

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas
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Pre-Design Investigation Report, LHAAP-17

00898157

Aptim Federal Services, LLC

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SB02A 17SB03A 17SB04A 17SB06A
17SB02A-11.0- | 17SB02A-13.0- | 17SB03A-7.5- | 17SB03A-10.0- | 17SB03A-12.5- 17SB04A-10.0- | 17SB06A-7.5- | 17SB06A-10.0- | 17SB06A-12.5-
Sample ID 13.0 15.0 95 120 145 17SB04A-2.5-4.5 [ 17SB04A-5.0-7.0 | 17SB04A-7.5-9.5 120 95 120 145
Sample Date 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018
Depth 11-13 13-15 75-95 10-12 125-145 25-45 5-7 75-95 10-12 75-95 10-12 125-145
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result [ Qual | Result [ Qual | Result | Qual | Result | Qual | Result | Qual

Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0302 U <0.0311 U 0.28 <0.0296 U 0.43 <0.0301 U <0.0297 U <0.0305 U <0.0311 U <0.029 U <0.0288 U 0.727
2,4-Dinitrotoluene mg/kg 0.042 <0.0302 U <0.0311 U <0.032 U < 0.0296 U 0.0866 <0.0301 U <0.0297 U 0.135 <0.0311 <0.029 Y] <0.0288 U 0.488
2,6-Dinitrotoluene mag/kg 0.042 <0.0302 U <0.0311 U <0.032 U <0.0296 U <0.0324 U <0.0301 U <0.0297 U <0.0305 U <0.0311 U <0.029 U <0.0288 U 1.96
Notes:
Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone
concentrations.
Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the
upper limit of the calibration curve.
J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in
meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
mglkg - milligrams per kilogram
REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 16
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Pre-Design Investigation Report, LHAAP-17

00898158

Aptim Federal Services, LLC

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS21A 17SS22A 17SS23A 17SS25A 17SS27A
Sample ID[ 17SS21A-0.0-2.0 |17SS21A-3.0-5.0] 17SS21A-5.0-7.0 [ 17SS22A-3.0-5.0 | 17SS22A-5.0-7.0 | 17SS22A-7.0-9.0 [ 17SS23A-5.0-7.0 | 17SS23A-7.0-9.0 | 17SS25A-2.5-4.5 [ 17SS25A-5.0-7.0 | 17SS27A-2.5-4.5| 17SS27A-5.0-7.0
Sample Date 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/12/2018 1/12/2018 1/11/2018 1/11/2018
Depth 0-2 3-5 5-7 3-5 5-7 7-9 5-7 7-9 25-45 5-7 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result [ Qual | Result | Qual | Result [ Qual | Result | Qual | Result | Qual | Result | Qual [ Result | Qual [ Result | Qual

Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0301 U 0.364 <0.0311 U <0.0325 U <0.0303 U <0.0292 U <0.0301 U <0.0293 U 0.177 <0.0312 U <0.0313 U <0.0293 U
2,4-Dinitrotoluene ma/kg 0.042 <0.0301 U 0.975 <0.0311 U <0.0325 U <0.0303 U <0.0292 U <0.0301 U <0.0293 U 0.0873 <0.0312 U <0.0313 U <0.0293 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0301 U 0.423 <0.0311 U <0.0325 U <0.0303 U <0.0292 U <0.0301 U <0.0293 U <0.0313 U <0.0312 U <0.0313 U <0.0293 Y]
Notes:
Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone
concentrations.
Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the
upper limit of the calibration curve.
J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in
meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
mglkg - milligrams per kilogram
REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 2 of 16
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Pre-Design Investigation Report, LHAAP-17

00898159

Aptim Federal Services, LLC

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS29A 17SS56 17SS57 17SS58 17SS59 17SS60 17SS61 17SS62 17SS63 17SS64
Sample ID[ 17SS29A-2.5-3.0 | 17SS29A-3.5-5 | 17SS29A-5.5-7.0 [ 17SS56-0.0-0.5 | 17SS57-0.0-0.5 | 17SS58-0.0-0.5 | 17SS59-0.0-0.5 | 17SS60-0.0-2.0 | 17SS61-0.0-2.0 | 17SS62-0.0-2.0 | 17SS63-0.0-2.0 | 17SS64-0.0-2.0
Sample Date 1/12/2018 1/12/2018 1/12/2018 1/13/2018 1/13/2018 1/13/2018 1/13/2018 1/13/2018 1/13/2018 1/14/2018 1/14/2018 1/14/2018
Depth 25-3 35-5 55-7 0-05 0-05 0-05 0-05 0-2 0-2 0-2 0-2 0-2
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result [ Qual | Result | Qual | Result | Qual [ Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual

Explosives

2,4,6-Trinitrotoluene mg/kg 5.1 24.6 125 0.838 <0.0322 U <0.03 U 0.338 0.0942 329 291 J 5.16 0.236 109
2,4-Dinitrotoluene ma/kg 0.042 0.0682 0.0988 <0.0332 U 0.151 0.21 0.457 0.616 1.43 0.828 J 0.743 0.259 17.1
2,6-Dinitrotoluene mg/kg 0.042 <0.0297 U 0.0718 <0.0332 U <0.0322 U 0.0776 0.176 0.052 1.14 0.422 J 0.388 0.181 2.05

Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.

The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than

7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.

Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.

ID - identification

mglkg - milligrams per kilogram

REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 3 of 16
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS65 17SS66 17SS83 17SS84 17SS85
Sample ID| 17SS65-0.0-2.0 | 17SS66-0.0-2.0 | 17SS83-0.0-2.0 | 17SS83-2.5-4.5 | 17SS83-5.0-7.0 | 17SS84-0.0-2.0 | 17SS84-2.5-4.5 | 17SS84-5.0-7.0 | 17SS85-0.0-2.0 | 17SS85-2.5-4.5 | 17SS85-5.0-7.0
Sample Date 1/14/2018 1/14/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018
Depth 0-2 0-2 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result [ Qual | Result | Qual | Result [ Qual | Result | Qual [ Result | Qual | Result | Qual | Result | Qual [ Result | Qual [ Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 0.129 0.572 <0.0303 U <0.0297 U <0.0286 U 1.34 <0.0282 U <0.0296 U 0.254 <0.0291 U <0.0292 U
2,4-Dinitrotoluene ma/kg 0.042 0.0604 0.112 <0.0303 U <0.0297 U <0.0286 U 3.21 <0.0282 U < 0.0296 U 0.0934 <0.0291 U <0.0292 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0306 U <0.0298 U <0.0303 U <0.0297 U <0.0286 U 0.569 <0.0282 U < 0.0296 U <0.0347 U <0.0291 U <0.0292 U
Notes:
Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone
concentrations.
Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the
upper limit of the calibration curve.
J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in
meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
mglkg - milligrams per kilogram
REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 4 of 16
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS86 17SS87 17SS88
Sample ID| 17SS86-0.0-2.0 | 17SS86-2.5-4.5 | 17SS86-5.0-7.0 | 17SS87-0.0-2.0 | 17SS87-2.5-4.5 | 17SS87-5.0-7.0 | 17SS88-0.0-2.0 | 17SS88-2.5-4.5 | 17SS88-5.0-7.0 | 17SS88-7.5-9.5 |17SS88-10.0-12.0
Sample Date 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7 75-95 10-12
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual [ Result | Qual [ Result | Qual

Explosives

2,4,6-Trinitrotoluene mg/kg 5.1 0.227 <0.0295 U <0.0289 U 1480 1.32 <0.0292 U 0.704 <0.0289 U <0.031 U <0.0297 U <0.0302 U
2,4-Dinitrotoluene ma/kg 0.042 0.512 <0.0295 U <0.0289 U 33.8 <0.0302 U <0.0292 U 1.48 <0.0289 U <0.031 U <0.0297 U <0.0302 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0283 U <0.0295 9] <0.0289 U 275 <0.0302 9] <0.0292 9] 0.78 <0.0289 U <0.031 U <0.0297 U <0.0302 9]
Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.

The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than

7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.

Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.

ID - identification

mglkg - milligrams per kilogram

REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 5 of 16
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results

Location Code 17SS89 17SS90
Sample ID[ 17SS89-0.0-2.0 | 17SS89-2.5-4.5 | 17SS89-5.0-7.0 | 17SS89-7.5-9.5 |17SS89-10.0-12.0f 17SS90-0.0-2.0 | 17SS90-2.5-4.5 | 17SS90-5.0-7.0 | 17SS90-7.5-9.5 {17SS90-10.0-12.0
Sample Date 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 75-95 10-12 0-2 25-45 5-7 75-95 10-12
Sample Purpose REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual

Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0275 U <0.0315 U <0.0317 U < 0.0308 U <0.0289 U <0.0275 U < 0.0307 U <0.0311 U <0.0302 U <0.0313 U
2,4-Dinitrotoluene ma/kg 0.042 <0.0275 U <0.0315 U <0.0317 U <0.0308 U <0.0289 U <0.0275 U < 0.0307 U <0.0311 U <0.0302 U <0.0313 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0275 U <0.0315 U <0.0317 U <0.0308 U <0.0289 U <0.0275 U < 0.0307 U <0.0311 U <0.0302 U <0.0313 U
Notes:
Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone
concentrations.
Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the
upper limit of the calibration curve.
J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in
meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
mglkg - milligrams per kilogram
REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results

Location Code 175591 175592 175593
Sample ID| 17SS91-0.0-2.0 | 17SS91-2.5-4.5 | 17SS91-5.0-7.0 | 17SS91-7.5-9.5 |17SS91-10.0-12.0| 17SS92-0.0-2.0 | 17SS92-2.5-4.5 | 17SS92-5.0-7.0 | 17SS93-0.0-2.0 | 17SS93-2.5-4.5 | 17SS93-5.0-7.0
Sample Date|  1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 75-95 10-12 0-2 25-45 5-7 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual [ Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 39.6 19.8 <0.0327 U 688 <0.0288 U <0.029 Y] 0.0825 <0.0291 U 0.179 < 0.0299 U < 0.0306 U
2,4-Dinitrotoluene ma/kg 0.042 0.59 <0.03 U <0.0327 U 1.52 <0.0288 U <0.029 U 0.109 <0.0291 U 0.263 < 0.0299 U < 0.0306 U
2,6-Dinitrotoluene mg/kg 0.042 0.213 <0.03 Y] <0.0327 U 0.822 <0.0288 U <0.029 U 0.0498 <0.0291 U < 0.0294 U < 0.0299 U < 0.0306 U
Notes:
Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone
concentrations.
Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the
upper limit of the calibration curve.
J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in
meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
mglkg - milligrams per kilogram
REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results

Location Code 175594 175595 175596 17SS97 175598 175599
Sample ID| 17SS94-0.0-2.0 | 17SS94-2.5-4.5 | 17SS94-5.0-7.0 | 17SS95-0.0-2.0 | 17SS96-0.0-2.0 | 17SS97-0.0-2.0 | 17SS98-0.0-2.0 | 17SS99-0.0-2.0 | 17SS99-2.5-4.5 | 17SS99-5.0-7.0
Sample Date|  1/12/2018 1/12/2018 1/12/2018 1/14/2018 1/14/2018 1/14/2018 1/14/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 0-2 0-2 0-2 0-2 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 0.0701 <0.0303 U <0.0289 U 8.26 0.543 < 0.0294 U <0.0285 U < 0.0306 U <0.0301 U < 0.0305 U
2,4-Dinitrotoluene ma/kg 0.042 0.0908 < 0.0303 U <0.0289 U 0.408 0.246 < 0.0294 U <0.0285 U < 0.0306 U <0.0301 U < 0.0305 U
2,6-Dinitrotoluene mg/kg 0.042 0.0627 < 0.0303 U <0.0289 U 0.407 0.148 < 0.0294 U < 0.0285 U < 0.0306 U <0.0301 U < 0.0305 U
Notes:
Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone
concentrations.
Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the
upper limit of the calibration curve.
J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in
meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
mglkg - milligrams per kilogram
REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 8 of 16
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS100 17SS101 17SS102 17SS103
Sample ID| 17SS100-0.0-2.0 | 17SS100-2.5-4.5 | 17SS100-5.0-7.0 [ 17SS101-0.0-2.0| 17SS101-2.5-4.5 | 17SS101-5.0-7.0 | 17SS102-0.0-2.0 | 17SS102-2.5-4.5 1788%%2-5'0- 17SS103-0.0-2.0| 17SS103-2.5-4.5
Sample Date 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result |Qual| Result [ Qual | Result [ Qual | Result [ Qual | Result | Qual | Result |Qual [ Result | Qual | Result |Qual

Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0295 U <0.0298 U <0.0302 U < 0.0295 U <0.0321 U <0.0329 U <0.0291 U <0.0306 U <0.03 U 0.707 <0.0276 U
2,4-Dinitrotoluene ma/kg 0.042 < 0.0295 U <0.0298 U <0.0302 U < 0.0295 U <0.0321 U <0.0329 U <0.0291 U <0.0306 U <0.03 U 1.72 <0.0276 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0295 U <0.0298 U <0.0302 U < 0.0295 U <0.0321 U <0.0329 U <0.0291 U <0.0306 U <0.03 U 3.75 <0.0276 9]
Notes:
Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone
concentrations.
Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the
upper limit of the calibration curve.
J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in
meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.
ID - identification
mglkg - milligrams per kilogram
REG - regulatory
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 1755104 17SS105 17SS106 17SS107 17SS108 17SS109
Sample ID| 175S104-0.0-2.0 | 17SS104-2.5-4.5 | 17SS105-0.0-2.0| 17SS105-2.5-4.5 | 17SS106-0.0-2.0|17SS107-0.0-2.0| 17SS108-0.0-2.0| 17SS109-0.0-2.0 | 17SS109-2.5-4.5 | 17SS109-5.0-7.0
Sample Date 1/13/2018 1/13/2018 1/12/2018 1/12/2018 1/14/2018 1/14/2018 1/13/2018 1/11/2018 1/11/2018 1/11/2018
Depth 0-2 25-45 0-2 25-45 0-2 0-2 0-2 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 0.63 <0.0297 U 2.39 <0.0335 U 0.117 44.2 9970 <0.0319 U < 0.0286 U < 0.0296 U
2,4-Dinitrotoluene ma/kg 0.042 <0.0302 U <0.0297 U 0.088 <0.0335 U 0.0822 3.39 5.51 <0.0319 U <0.0286 U <0.0296 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0302 U <0.0297 9] 0.0925 <0.0335 U 0.0739 112 7.93 <0.0319 U <0.0286 U <0.0296 U

Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
ID - identification

mglkg - milligrams per kilogram

REG - regulatory

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Pre-Design Investigation Report, LHAAP-17

00898167

Aptim Federal Services, LLC

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS110 17SS111 17SS112 17SS113
Sample ID| 175S110-0.0-2.0 | 17SS110-2.5-4.5 | 17SS110-5.0-7.0 | 17SS111-0.0-2.0| 17SS111-2.5-4.5 | 17SS111-5.0-7.0 | 17SS112-0.0-2.0 | 17SS112-2.5-4.5 | 17SS112-5.0-7.0 | 17SS113-0.0-2.0 | 17SS113-2.5-4.5 | 17SS113-5.0-7.0
Sample Date 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018
Depth 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result |Qual| Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0312 U <0.0292 U <0.0293 U < 0.0305 U <0.0299 U <0.0271 U <0.0302 U <0.0285 U <0.0289 U <0.0312 U <0.0293 U < 0.0296 U
2,4-Dinitrotoluene ma/kg 0.042 <0.0312 U <0.0292 U < 0.0293 U < 0.0305 U <0.0299 U <0.0271 U <0.0302 U <0.0285 U <0.0289 U <0.0312 U < 0.0293 U < 0.0296 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0312 U <0.0292 U <0.0293 U < 0.0305 U < 0.0299 U <0.0271 U <0.0302 U <0.0285 U <0.0289 U <0.0312 U <0.0293 U < 0.0296 U

Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
ID - identification

mglkg - milligrams per kilogram

REG - regulatory

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS114 17SS115 17SS116 17SS117
Sample ID| 175S114-0.0-2.0 | 17SS114-2.5-4.5 | 17SS114-5.0-7.0 | 17SS115-0.0-2.0 | 17SS115-2.5-4.5 | 17SS115-5.0-7.0 | 17SS116-0.0-2.0 | 17SS116-2.5-4.5 | 17SS116-5.0-7.0 | 17SS117-0.0-2.0 |17SS117-2.5-4.5| 17SS117-5.0-7.0
Sample Date 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/11/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0299 U <0.0321 U <0.0312 U < 0.0308 U <0.0291 U < 0.0294 U <0.0318 U <0.0282 U <0.0281 U < 0.0308 U <0.029 U <0.0288 U
2,4-Dinitrotoluene ma/kg 0.042 <0.0299 U <0.0321 U <0.0312 U <0.0308 U <0.0291 U < 0.0294 U <0.0318 U <0.0282 U <0.0281 U <0.0308 U <0.029 U <0.0288 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0299 U <0.0321 U <0.0312 U <0.0308 U <0.0291 U < 0.0294 U <0.0318 U <0.0282 U <0.0281 U < 0.0308 U <0.029 U <0.0288 U

Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
ID - identification

mglkg - milligrams per kilogram

REG - regulatory

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS118 17SS119 17SS120 17SS121
Sample ID| 175S118-0.0-2.0 | 17SS118-2.5-4.5 | 17SS118-5.0-7.0 | 17SS119-0.0-2.0 | 17SS119-2.5-4.5 | 17SS119-5.0-7.0 | 17SS120-0.0-2.0 | 17SS120-2.5-4.5 | 17SS120-5.0-7.0 | 17SS121-0.0-2.0 | 17SS121-2.5-4.5 | 17SS121-5.0-7.0
Sample Date 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/11/2018 1/11/2018 1/11/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0344 U < 0.0299 U <0.0288 U <0.0299 U <0.0302 U < 0.0286 U <0.0313 U <0.0287 U <0.0293 U <0.0336 U <0.0314 U <0.0278 U
2,4-Dinitrotoluene ma/kg 0.042 <0.0344 U < 0.0299 U <0.0288 U < 0.0299 U <0.0302 U < 0.0286 U <0.0313 U <0.0287 U <0.0293 U <0.0336 U <0.0314 U <0.0278 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0344 U <0.0299 U <0.0288 U < 0.0299 U <0.0302 U < 0.0286 U <0.0313 U <0.0287 U <0.0293 U <0.0336 U <0.0314 U <0.0278 U

Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
ID - identification

mglkg - milligrams per kilogram

REG - regulatory

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

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 17SS122 17SS123 17SS124 17SS125
Sample ID| 175S122-0.0-2.0 | 17SS122-2.5-4.5 |17SS122-5.0-7.0| 17SS123-0.0-2.0 | 17SS123-2.5-4.5 | 17SS123-5.0-7.0 | 17SS124-0.0-2.0 | 17SS124-2.5-4.5 | 17SS124-5.0-7.0 | 17SS125-0.0-2.0 | 17SS125-2.5-4.5| 17SS125-5.0-7.0
Sample Date 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0316 U <0.0292 U <0.028 U <0.0303 U < 0.0303 U <0.0293 U < 0.0306 U <0.0293 U <0.0298 U < 0.0296 U <0.03 U <0.0285 U
2,4-Dinitrotoluene ma/kg 0.042 <0.0316 U <0.0292 U <0.028 U <0.0303 U <0.0293 U <0.0293 U < 0.0306 U <0.0293 U < 0.0298 U < 0.0296 U <0.03 U <0.0285 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0316 U <0.0292 U <0.028 U < 0.0303 U <0.0293 U <0.0293 U < 0.0306 U <0.0293 U <0.0298 U < 0.0296 U <0.03 U <0.0285 U

Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.

Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
ID - identification

mglkg - milligrams per kilogram

REG - regulatory

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results
Location Code 1755126 17WWO1A COE17-08A COE17-14A
Sample ID| 1755126-0.0-2.0 | 1758126-2.5-4.5 | 1755126-5.0-7.0 17WWO01A-2.5- | 17WWO01A-5.0- | 17WWO01A-8.0- | COE17-08A-0.0- | COE17-08A-2.5- | COE17-14A-0.0-| COE17-14A-2.5- | COE17-14A-5.0-
45 7.0 10.0 2.0 45 2.0 45 7.0
Sample Date 1/12/2018 1/12/2018 1/12/2018 1/11/2018 1/11/2018 1/11/2018 1/14/2018 1/14/2018 1/12/2018 1/12/2018 1/12/2018
Depth 0-2 25-45 5-7 25-45 5-7 8-10 0-2 25-45 0-2 25-45 5-7
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Industrial
Soil (Human Val Val Val Val Val Val Val Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual | Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0301 U <0.0288 U <0.0289 U <0.0293 U <0.0285 U <0.03 U <0.0284 U <0.0299 U 0.438 J <0.0279 U <0.0302 U
2,4-Dinitrotoluene ma/kg 0.042 <0.0301 U <0.0288 U <0.0289 U <0.0293 U <0.0285 U <0.03 U 0.0693 <0.0299 U 0.719 J <0.0279 U <0.0302 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0301 U <0.0288 U <0.0289 U <0.0293 U <0.0285 U <0.03 U <0.0284 U <0.0299 U 0.254 J <0.0279 U <0.0302 U

Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
ID - identification

mglkg - milligrams per kilogram

REG - regulatory

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas
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Pre-Design Investigation Report, LHAAP-17

Table 4-4
Explosives Soil Sample Analytical Results

Location Code

COE17-15A

COE17-15A-4.0-

COE17-15A-5.0-

COE17-16A

COE17-16A-4.0-

COE17-16A-5.0-

Sample 1D 5.0 7.0 5.0 7.0
Sample Date 1/12/2018 1/12/2018 1/12/2018 1/12/2018
Depth 4-5 5-7 4-5 5-7
Sample Purpose REG REG REG REG
Industrial
Soil (Human Val Val Val Val
Analyte Units Health) Result | Qual | Result | Qual | Result | Qual | Result | Qual
Explosives
2,4,6-Trinitrotoluene mg/kg 5.1 <0.0308 U <0.0315 U 0.183 <0.0314 U
2,4-Dinitrotoluene mg/kg 0.042 <0.0308 U <0.0315 U 0.0393 <0.0314 U
2,6-Dinitrotoluene mg/kg 0.042 <0.0308 U <0.0315 U <0.0303 U <0.0314 U

Notes:

Blue highlighted concentrations in bold exceed the industrial (HH) soil standards.
The water table at the time of sampling was approximately 7 feet bgs at the site. Samples from deeper than
7 feet bgs were collected as required by the PDI Work Plan, but are not representative of vadose zone

concentrations.

Human health cleanup levels are from the Final Record of Decision, August 2016.
Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the

upper limit of the calibration curve.

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in

meeting certain analyte-specific quality control criteria.

U - Undetected: The analyte was analyzed for, but not detected.
ID - identification

mglkg - milligrams per kilogram

REG - regulatory

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas
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Pre-Design Investigation Report, LHAAP-17 Aptim Federal Services, LLC
Table 5-5
Field Pumping Rate and Depth to Water Measurements
Flow Rate Depth to Water
(gal/min) (feet)
Date Time | 17WWO02 | 17WWO01 [ 17WW06 | 17WW02 | 17PZ01 | 17PZ02 | 17PZ03 | 17WWO01 | 17WWO06 130 MW-8

1/23/2018 1800 0.25 17.76 9.55 10.05 9.83 11.00 11.72 8.00 18.98
1815 0.23 17.84
1830 0.23 17.94
1845 0.23 17.96
1900 0.23 17.97 9.58 10.08 9.86 10.98 11.74 8.87 18.97
1915 0.22 17.98
1930 0.23 17.99
1945 0.23 17.99
2000 0.23 17.99 9.60 10.08 9.88 10.98 11.74 8.87 18.98
2015
2030 0.23 18.03
2045 0.23 18.05
2100 0.23 18.07 9.62 10.10 9.90 10.98 11.74 8.85 18.98
2130 0.23 18.09
2200 0.23 18.14 9.62 10.11 9.90 10.99 11.75 8.86 18.99
2230 0.23 18.11
2300 0.23 18.14 9.63 10.12 9.91 10.98 11.74 8.85 19.00
2330 0.23 18.14

112412018 0000 0.23 18.15 9.63 10.12 9.92 10.99 11.75 8.86 19.00
0030 0.23 18.15
100 0.23 18.14 7.62 10.11 9.91 10.77 11.75 8.86 19.06
130 0.23 18.15
200 0.23 18.15 9.63 10.12 9.92 10.98 11.74 8.85 18.99
230 0.23 18.15
300 0.23 18.12 9.63 10.11 9.92 10.99 11.75 8.86 19.00
330 0.23 18.12
400 0.23 18.18 9.63 10.12 9.43 10.99 11.74 8.86 19.00
430 0.23 18.19
500 0.23 18.19 9.64 10.13 9.93 11.00 11.76 8.87 19.01
530 0.23
600 0.23
630 0.23
700 18.21 9.68 10.18 9.92 11.03 11.78 8.89 19.03
730 0.23 18.20
800 0.23 18.21 9.69 10.18 9.97 11.03 11.79 8.89 19.03
830
900 0.23 18.24 9.70 10.19 9.98 11.04 11.79 8.90 19.03
930
1000 0.23 18.27 9.70 10.19 9.98 11.04 11.79 8.90 19.04
1030
1100 0.23 18.31 9.70 10.19 9.98 11.03 11.79 8.90 19.04
1130
1205 0.23
1300 0.22 18.11 9.67 10.16 9.95 10.99 11.74 8.85 19.04
1322 0.23
1400 0.23 18.20 9.67 10.16 9.94 10.99 11.74 8.50 19.04
1500 0.23 18.19 9.67 10.16 9.94 10.99 11.74 8.84 19.03
1600 0.23 18.28 9.67 10.17 9.94 10.99 11.74 8.84 19.02
1700 0.23 18.43 9.68 10.17 9.95 11.00 11.75 8.85 19.02
1800 0.23 18.41 9.69 10.18 9.96 11.03 11.76 8.85 19.03
1900 0.23 18.43 9.76 10.20 9.97 11.03 11.77 8.87 19.03
2000 0.23 18.21 9.70 10.20 9.97 11.03 11.77 8.82 19.03
2100 0.23 18.35 9.70 10.19 9.96 11.03 11.77 8.88 19.04
2200 0.23 18.40 9.70 10.19 9.96 11.03 11.77 8.88 19.04
2300 0.24 18.47 9.71 10.20 9.97 11.03 11.78 8.89 19.04

1/25/2018 0000 0.23 18.58 9.71 10.20 9.97 11.03 11.78 8.89 19.07
100 0.23 18.42 9.70 10.20 9.98 11.03 11.78 8.89 19.03
200 0.23 18.40 9.71 10.20 9.98 11.03 11.78 8.89 19.04
300 0.23 18.42 9.71 10.20 9.98 11.03 11.78 8.89 19.04
400 0.23 18.40 9.90 10.21 9.98 11.03 11.78 8.89 19.04
500 0.25 18.80 9.71 10.21 9.98 11.04 11.79 8.89 19.04
600 0.25 18.80 9.70 10.20 9.98 11.04 11.78 8.89 19.03
700 0.24 18.80 9.71 10.20 9.98 11.04 11.79 8.89 19.04
800 0.23 18.58 9.73 10.21 10.00 11.03 11.78 8.91 19.03
1000 0.22 18.58 9.73 10.22 10.00 11.04 11.78 8.91 19.03
1100 0.23 18.59 9.77 10.21 9.99 11.02 11.77 8.90 19.03
1200 0.24 18.59 9.71 10.20 9.98 11.01 11.76 8.89 19.03
1300 0.24 18.80 9.69 10.18 9.96 10.99 11.73 8.85 19.02
1400 0.24 18.81 9.69 10.17 9.95 10.98 11.72 8.85 19.01
1500 0.25 18.78 9.69 10.19 9.95 10.98 11.72 8.85 19.01
1800 0.23 0.22 0.25 18.50 9.70 10.20 9.95 12.59 12.34 8.85 19.00
1900 0.23 0.23 0.25 18.50 9.70 10.20 9.95 12.63 12.35 8.85 19.00
2000 0.25 0.22 0.25 18.20 9.70 10.21 9.95 12.65 12.35 8.84 19.01

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 2 Project No. 501032
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Pre-Design Investigation Report, LHAAP-17 Aptim Federal Services, LLC
Table 5-5
Field Pumping Rate and Depth to Water Measurements
Flow Rate Depth to Water
(gal/min) (feet)
Date Time | 17WWO02 [ 17WWO01 | 17WW06 | 17WWO02 | 17PZ01 | 17PZ02 | 17PZ03 | 17WWO01 | 17WWO06 130 MW-8
2100 0.23 0.22 0.24 18.69 9.71 10.20 9.96 12.64 12.37 8.87 19.00
2200 0.25 0.23 0.25 18.75 9.71 10.20 9.96 12.64 12.38 8.88 19.01
2300 0.23 0.23 0.25 19.10 9.71 10.21 9.97 12.65 1235 8.87 19.00
1/26/2018 0000 0.22 0.23 0.23 18.83 9.70 10.20 9.96 12.77 12.70 8.88 19.01
0100 0.23 0.22 0.23 18.88 9.70 10.20 9.97 12.76 12.46 8.89 19.00
0200 0.23 0.22 0.25 18.93 9.70 10.20 9.97 12.77 12.38 8.87 19.00
0300 0.23 0.22 0.23 18.60 9.70 10.20 9.96 12.76 12.40 8.88 19.01
0400 0.23 0.23 0.22 18.70 9.76 10.20 10.00 12.76 12.34 8.88 19.00
0500 0.22 0.23 0.24 18.74 9.71 10.21 10.00 12.76 12.35 8.88 19.00
0600 0.23 0.23 0.25 18.77 9.71 10.25 10.00 12.72 12.34 8.88 19.00
0700 0.23 0.23 0.25 18.87 9.71 10.25 10.00 12.77 12.34 8.87 19.00
0800 0.26 0.26 0.26 18.96 9.76 10.25 10.01 12.74 12.37 8.90 18.90
0900 0.26 0.89 1.01 18.68 9.76 10.25 10.01 17.73 13.94 8.89 18.95
1000 0.25 1.01 0.98 18.69 9.77 10.26 10.02 19.58 14.10 8.89 18.96
1100 0.25 1.01 1.01 18.75 9.77 10.27 10.03 19.77 14.16 9.89 18.95
1200 0.25 0.98 1.01 18.80 9.77 10.27 10.02 19.91 14.21 8.87 18.94
1300 0.25 0.96 1.03 18.81 9.78 10.28 10.02 19.97 14.25 8.86 18.93
1400 0.25 1.25 1.56 18.33 9.77 10.29 10.02 21.64 15,53 8.85 18.93
1500 0.25 1.25 1.59 18.98 9.81 10.31 10.04 22.04 15.72 8.86 18.91
1600 0.25 1.22 1.56 18.56 9.82 10.34 10.05 22.31 15.77 8.87 18.90
Notes:

gal/min - gallons per minute

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 2 of 2 Project No. 501032
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APTIM FEDERAL SERVICES, LLC

PRE-DESIGN INVESTIGATION REPORT, LHAAP-17 BURNING GROUND NO. 2/ FLASHING AREA, GROUP 2
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MW-16 $ Shallow Monitoring Well
igrgple Date 12/2820017 @ Shallow/Intermediate Monitoring Well
11DCE 36 LHAAP-17 2009 Perchlorate Contour (PCL = 17 pgiL
1,2-DCA 23 120 "
MW-10 ’
Perchlorate ND Sample Date | 12/14/2017 LHAAP-17 2017-2018 Perchlorate
TBWWI0 izngp'e Date 12/1;/;017 TCE 27,000 “\— Contour (PCL = 17 pgiL)
Sample Date | 9/25/2009 [ 11/15/2017 T 1DCE 1,1-DCE 250
TCE ND ND 1 ND L2DCA 110 LHAAP-18/24 December 2017 Perchlorate
1,1-DCE ND! ND! 1,2:DCA ND CIS-1,2-DCE 3,000 Contour (PCL = 17 ug/L) (Bhate 2018a)
1.2.DCA ND ND Perchlorate ND
. Ve 260
Perchlorate ND 5o \$ \$ I Perchioraie 55,000 LHAAP-18/24 December 2017 TCE
“\— Contour (MCL = 5 pg/L) (Bhate (2018a)
—— Road
MW-17 o
Sample Date | 12/11/2017 MW-9 —=}- Surface Water Flow Direction
17WW11 17WW20 PN TCE NA Sample Date | 12/13/2017 Drai .
— == Drainage Ditch
Sample Date | 2/26/2009 |11/14/2017 Sample Date | 5/8/2018 g 1,1-DCE NA TCE 930 g
TCE ND ND TCE 1.6 1,2-DCA NA 1,1-DCE ND .
Ti0CE ) 5] T1DCE ND Perchiorate ND 1,2.DCA 0.82J [ sie Boundary
1,2-DCA ND ND 1,2-DCA ND Perchlorate 44 Notes:
Perchlorate ND ND Perchlorate ND 1. All concentrations are reported in microgram per liter (ug/L).
eportea g p Hg
2. ND - non detect; detection limit below MCL/PCL
17WW12
MW-8 NA - not analyzed
?grgple Date 2/26’3\12D009 11/16/2017 2/13/D2018 Sample Date | 12/12/2017 3. Highlighted concentrations indicate levels above cleanup
11.0CE ND ND TCE 270 4. TCE - trichloroethene (MCL =5 pg/L)
12-0CA ND dry D LLDCE ND 5.1,1-DCE - 1,1-dichloroethene (MCL = 7 pg/L)
Perchiorate 990 ND 1,2-DCA 4 W 6.1,2-DCA - 1,2-d_lchlor%et2?ne (l\aCL =5 ug/E)
Perchlorate 5,500 Sample Date | 12/13/2017 7. C|s—1,2_—DCE - C|_s—1,2— ichloroethene (MCL = 70 pg/L)
17WWO06 TCE 1600 8. VC - Vinyl Chloride (MCL = 2 ug/L)
Sample Date 3/5/2009 [ 11/16/2017 T 1.DCE ;\ID 9. PCL - Texas Risk Reduction Program Protective
TCE 176 260 1’2-DCA 17 Concentration Level
1,1-DCE 7.0 7.6 ’ 10. MCL - Safe Drinking Water Act Maximum
Perchlorate 15,000
1,2-DCA 5.68 84 Mw18 : Contaminated Level
Perchlorate 74,000 | 110,000 ?gfgple Date 12’1:’:(’17 11. The LHAAP-17 2017-2018 Perchlorate contour
Ao T1DCE N'D is based on data collected between November
= 2017 and May 2018.
??;Ep'e Date 2/1%009 11/13/02017 rls'jr_thi)/:ate :g 12. The LHAAP-18/24 December 2017 TCE and
11.DCE ND ND MW-19 MW-20 Perchlorate contours are from the Draft Quarterly
1,2-DCA ND ND N 17WW02 Sample Date | 12/12/2017 Sample Date | 12/14/2017 TBCPTMoIR Evaluation Report, 4th Quarter (October-December)
Perchlorate ND 16 Sample Date 3/5/2009  [11/15/2017 TCE 32 TCE ND 2017 (Bhate 2018a).
]\ TCE 867 6.2 - LLDCE D Sample Date | 12/14/2017
AN 1,1-DCE 6.22 ND Eggi mg 12-DCA D TCE ND
A T = -
\ 1,2DCA 20 33 > Perchlorate ND Perchlorate 197 L,1-DCE ND
N Perchlorate 160,000 | 25500 $/ 1,2.DCA ND
17Ww19 Perchlorate 8.3
Sample Date | 1/15/2018 130
TCE ND h N Sample Date | 3/4/2009 |11/14/2017
1.1-DCE ND s, TCE 311 2.1
1,2-DCA ND /\/5 A \\ 1,1-DCE ND ND
Perchlorate ND /'\, a),' N\ 1,2-DCA 4.29 ND
ISP Nl Perchlorate 1,700 2.5
T7WWOL o -
Sample Date 9/25/2009 |11/14/2017 O )
Al
C— s | s
. 2'D oy o = | >\< \ Sample Date 3/3/2009 | 11/14/2017
2 ] i
CIS-1,2-DCE - 3,700 i 1 = o o
ve — & i L HA '17 1,2-DCA ND ND
Perchlorate 56,000 ND Perchlorate ND ND
17WW14 o
Sample Date 2/25/2009 |[11/14/2017 \ §
TCE ND ND /Q 3
1,1-DCE ND ND <
1,2-DCA ND ND Yo 17TWW08
Perchlorate ND 25 (;1, Sample Date 2/25/2009 | 11/14/2017
/$ S TCE ND ND 0 100 200
17WW04 l ! 1,1-DCE ND ND E
Sample Date | 3/2/2009 | 11/16/2017 Y 1,2.DCA ND ND . feet
TCE 0.914J ND ,/ Perchlorate ND ND
1,1-DCE ND ND %
1,2-DCA ND ND /
Perchlorate ND ND 17WW03
Sample Date 3/5/2009 | 11/14/2017 U.S. ARMY CORP OF ENGINEERS
18WW14 TCE 12.8 53 \ TULSADISTRICT
Sample Date | 11/16/2017 |1,1-DCE ND ND TULSA, OKLAHOMA
TCE ND /" [1,2-DCA 0.26J ND
1,1-DCE ND 4 [Perchlorate ND ND A P T | M
1,2-DCA ND J
Perchlorate ND 4 )
\Q / - Figure 3-1
/! Sample Date_| 11/16/2017 I COC Concentrations Detected
! / TCE N LONG-POINT-RD in Shallow Groundwater —
2 AVEQ" 12.DCA ND 2009 and 2017
Perchloraty 4.4 . . .
£ e Pre-design Investigation Report, LHAAP-17
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o
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17SS64 = sample location where explosive concentrations
in samples from one or more depths exceeded the
human health cleanup level from the Final ROD
(AECOM 2016)
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exceeded the cleanup levels for ecological risk in
surface soil from the Final ROD (AECOM 2016)
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Figure 5-1
17WW02 Step Drawdown Test
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Figure 5-2 - 177WW02 Time vs Drawdown

Project: Longhorn Army Ammunition Plant

Number: 501032

APTIM Client: USACE
Location: LHAAP-17 | Pumping Test: Constant Rate Pumping Test | Pumping Well: 17WW02
Test Conducted by: Bill Foss Test Date: 1/23/2018
Analysis Performed by: WFoss 17WWO02 Time-Drawdown Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft Discharge Rate: 0.24 [U.S. gal/min]
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Figure 5-3 - 17PZ01 Time vs Drawdown

g Project: Longhorn Army Ammunition Plant

Number: 501032

APTIM

Location: LHAAP-17 | Pumping Test: Constant Rate Pumping Test | Pumping Well: 17WW02

Test Conducted by: Bill Foss Test Date: 1/23/2018

Analysis Performed by: WFoss 17PZ01 Time-Drawdown Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft Discharge Rate: 0.24 [U.S. gal/min]
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0 60000 120000 180000 240000 300000
0.00
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Figure 5-4 - 17PZ02 Time vs Drawdown

= Project: Longhorn Army Ammunition Plant

Number: 501032

A P T I M Client: USACE

Location: LHAAP-17 | Pumping Test: Constant Rate Pumping Test | Pumping Well: 17WW02

Test Conducted by: Bill Foss Test Date: 1/23/2018

Analysis Performed by: WFoss 17PZ02 Time-Drawdown Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft Discharge Rate: 0.24 [U.S. gal/min]
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0.00
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Figure 5-5 - 17PZ03 Time vs Drawdown

Project: Longhorn Army Ammunition Plant

Number: 501032

APTI M Client: USACE

Location: LHAAP-17 | Pumping Test: Constant Rate Pumping Test | Pumping Well: 17WW02

Test Conducted by: Bill Foss Test Date: 1/23/2018

Analysis Performed by: WFoss 17PZ03 Time-Drawdown Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft Discharge Rate: 0.24 [U.S. gal/min]
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Figure 5-6
Ambient Water Level Measurements
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Figure 5-7
17WWO02 Drawdown versus Pumping Rate
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APTI M Client: USACE

Figure 5-8 - 177WW02 Specific Capacity Solution

= Project: Longhorn Army Ammunition Plant

Number: 501032

Location: LHAAP-17 | Pumping Test: Step Drawdown Test Pumping Well: 177WW02
Test Conducted by: Bill Foss Test Date: 1/22/2018
Analysis Performed by: WFoss | 17WWO02 - Specific capacity Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft

Drawdown [ft]

0.1 0.2 0.3 0.4 0.5

Discharge rate [U.S. gal/min]

0.00

1.40 \

-\

=50 \\
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PTIM

Figure 5-9 - 17PZ01 Constant-Rate Test Analysis

Project: Longhorn Army Ammunition Plant

Number: 501032
Client: USACE

Location: LHAAP-17

| Pumping Test: Constant Rate Pumping Test | Pumping Well: 17WW02

Test Conducted by: Bill Foss

Test Date: 1/23/2018

Analysis Performed by: WFoss

17Pz01

Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft

Discharge Rate: 0.24 [U.S. gal/min]

Time [s]
0 60000 120000 180000 240000 300000
0.00
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e
= ]
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3
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% 0.42
e
&)

0.56
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e 17PZ01
Calculation using Theis with Jacob Correction
Observation Well Transmissivity Hydraulic Conductivity | Storage coefficient Radial Distance to
PW
[U.S. gal/d-ft] [U.S. gal/d-ft?] [ft]

17PZ01 5.67 x 107 3.61 x 10" 7.75x 10° 90.0
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APTIM

Figure 5-10 - 17PZ02 Constant-Rate Test Analysis

Project: Longhorn Army Ammunition Plant

Number: 501032

Client: USACE

Location: LHAAP-17

| Pumping Test: Constant Rate Pumping Test | Pumping Well: 17WW02

Test Conducted by: Bill Foss

Test Date: 1/23/2018

Analysis Performed by: WFoss

17Pz02

Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft

Discharge Rate: 0.24 [U.S. gal/min]

Time [s]
0 60000 120000 180000 240000 300000
0.00
0.10
0.20+
p—
o
[
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A 17PZ02
Calculation using Theis with Jacob Correction
Observation Well Transmissivity Hydraulic Conductivity | Storage coefficient Radial Distance to
PW
[U.S. gal/d-ft] [U.S. gal/d-ft?] [ft]
17PZ02 5.18 x 107 3.29 x 10" 3.24 x 10 10.0
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Figure 5-11 - 17PZ03 Constant-Rate Test Analysis

Project: Longhorn Army Ammunition Plant

Number: 501032

Client: USACE

Location: LHAAP-17

Pumping Test: Constant Rate Pumping Test

Pumping Well: 17WW02

Test Conducted by: Bill Foss

Test Date: 1/23/2018

Analysis Performed by: WFoss

17PZ03

Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft

Discharge Rate: 0.24 [U.S. gal/min]

60000
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120000

180000

240000

300000
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Calculation using Theis with Jacob Correction

Observation Well

Transmissivity

[U.S. gal/d-ft]

Hydraulic Conductivity

[U.S. gal/d-ft?]

Storage coefficient

Radial Distance to
PW

[ft]

17PZ03

5.90 x 10

3.75 x 10"

1.06 x 107

20.0
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Figure 5-12 - 177PZ01 Recovery Test Analysis

Project: Longhorn Army Ammunition Plant

Number: 501032

Client: USACE

APTIM
Location: LHAAP-17

Pumping Test: Recove

ry Test

Pumping Well: 177WW02

Test Conducted by: WFoss

Test Date: 3/27/2018

Analysis Performed by: WFoss

17PZ01 Recovery

Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft

Discharge: variable, average rate 0.24 [U.S. gal/min]
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Calculation using AGARWAL + Theis with Jacob Correction

Observation Well Transmissivity

[U.S. gal/d-ft]

Hydraulic Conductivity

[U.S. gal/d-ft?]

Storage coefficient

Radial Distance to
PW

[ft]

17PZ01 2.20 x 10

1.40 x 10

2.46 x 10

90.0
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Figure 5-13 - 177PZ02 Recovery Test Analysis

Project:

Longhorn Army Ammunition Plant

Number: 501032

Client: USACE

APTIM
Location: LHAAP-17

Pumping Test: Recove

ry Test

Pumping Well: 177WW02

Test Conducted by: WFoss

Test Date: 3/27/2018

Analysis Performed by: WFoss

17PZ02 Recovery

Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft

Discharge: variable, average rate 0.24 [U.S. gal/min]
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Calculation using AGARWAL + Theis with Jacob Correction

Observation Well Transmissivity Hydraulic Conductivity | Storage coefficient Radial Distance to
PW
[U.S. gal/d-ft] [U.S. gal/d-ft?] [ft]
17PZ02 2.10 x 10° 1.33x 10 2.62 x 107 10.0
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APTIM

Figure 5-14 - 17PZ03 Recovery Test Analysis

Project: Longhorn Army Ammunition Plant

Number: 501032

Client: USACE

Location: LHAAP-17

Pumping Test: Recovery Test

Pumping Well: 177WW02

Test Conducted by: WFoss

Test Date: 3/27/2018

Analysis Performed by: WFoss

17PZ03 Recovery

Analysis Date: 3/27/2018

Aquifer Thickness: 15.73 ft

Discharge: variable, average rate 0.24 [U.S. gal/min]
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+ 17PZ03

Calculation using AGARWAL + Theis with Jacob Correction

Observation Well Transmissivity Hydraulic Conductivity | Storage coefficient Radial Distance to
PW
[U.S. gal/d-ft] [U.S. gal/d-ft?] [ft]
17PZ03 1.83 x 10° 1.16 x 10" 2.87 x 107 20.0
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APTIM FEDERAL SERVICES, LLC

PRE-DESIGN INVESTIGATION REPORT, LHAAP-17 BURNING GROUND NO. 2/ FLASHING AREA, GROUP 2

Appendix A
Groundwater and Soil Sample Collection Forms
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) Sample Collection Log 1of 2

APTIM

Project Name: Longhorn AAP
Project No: 501032

Location ID: 130

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 130-111417 DATE/TIME: 11/14/2017 /13:25 Sample Interval:
9-119Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

1114t VOLATILES SW8260B

Sampler: b{/ﬁ/ Dw\f

David Rowan

QCed By:\b/ i,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 2

Depth to Water - Initial (DTWi) (ft) 9

Constructed Depth to Well Bottom (ft) 23

Measured Depth of Well (ft): 25.5

Screen Interval (ft): 8.00 - 23.00

Pump Start Time: 11/14/2017 / 12:50

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/14/2017 / 12:50

Purge End Date/Time: 11/14/2017 / 13:25

PID Reading: 0.0



00898201

) Sample Collection Log 2of 2
APTIM
Location ID: 130 Sample No: 130-111417

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/14/2017| 12:55 200 2.0 11.65 3.474 20.70 6.82 0 -19.8 1.16
11/14/2017| 13:05 200 4.0 11.80 3.426 21.11 6.53 0 -37.90 0.49
11/14/2017| 13:10 200 5.0 11.80 3.420 21.22 6.50 0 -42.0 0.44
11/14/2017| 13:15 200 6.0 11.87 3.378 21.25 6.52 0 -46.50 0.42
11/14/2017| 13:20 200 7.0 11.85 3.356 21.28 6.50 0 -48.0 0.40
11/14/2017| 13:25 200 8.0 11.90 3.350 21.26 6.50 0 -49.5 0.38




00898202

; lof 2
2 Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 17WW01
Project No: 501032 Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW01-111517 DATE/TIME: 11/14/2017/13:35 Sample Interval:
11.05-11.65 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes: 17WW01-111517-MS/MSD

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler: b - @W David Rowan
ez e
QC'ed By: bﬂ i, David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 11/14/2017 / 13:00
Depth to Water - Initial (DTWi) (ft) 11.05 Purge End Date/Time: 11/14/2017 / 13:35
Constructed Depth to Well Bottom (ft) 31 PID Reading: 0.0

Measured Depth of Well (ft): 36.4

Screen Interval (ft): 10.80 - 30.80

Pump Start Time: 11/14/2017 / 13:00




00898203

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW01 Sample No: 17WwW01-111517

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/15/2017| 13:05 180 0.9 11.50 6.342 20.96 7.83 0 -32.5 0.53
11/15/2017| 13:15 180 2.7 11.50 6.341 21.00 6.62 0 0.0 0.45
11/15/2017| 13:20 180 3.6 11.60 6.340 21.02 6.41 0 -6.0 0.41
11/15/2017| 13:25 180 4.5 11.60 6.342 20.98 6.26 0 -4.2 0.43
11/15/2017| 13:30 180 5.4 11.65 6.343 20.95 6.24 0 -3.8 0.42
11/15/2017| 13:35 180 6.3 11.65 6.342 21.00 6.25 0 -4.3 0.44




00898204

; lof 2
2 Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 17WW02
Project No: 501032 Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW02-111517 DATE/TIME: 11/15/2017 / 15:15 Sample Interval:
9-104 Ft
Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes: 17WW02-111517-FD

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

111417 PERCHLORATE 6850

Sampler: b - @W David Rowan
ez e
QC'ed By: bﬂ i, David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 11/15/2017 / 14:40
Depth to Water - Initial (DTWi) (ft) 9 Purge End Date/Time: 11/15/2017 / 15:15
Constructed Depth to Well Bottom (ft) 24 PID Reading: 0.0

Measured Depth of Well (ft): 25

Screen Interval (ft): 12.00 - 22.00

Pump Start Time: 11/15/2017 / 14:40
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) Sample Collection Log 2of 2
APTIM
Location ID: 17WW02 Sample No: 17WWwW02-111517

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/15/2017| 14:45 180 0.9 10.10 0.958 21.95 6.78 15.0 1.08 1.08
11/15/2017| 14:55 180 2.7 10.15 0.774 22.29 5.85 10.0 0.56 0.56
11/15/2017| 15:00 180 3.6 10.25 0.770 22.46 5.82 5.0 0.66 0.66
11/15/2017| 15:05 180 4.5 10.35 0.762 22.38 5.83 5.0 0.69 0.69
11/15/2017| 15:10 180 5.4 10.40 0.785 22.81 5.78 0.0 0.79 0.79
11/15/2017| 15:15 180 6.3 10.40 0.780 22.90 5.76 0.0 0.82 0.82




00898206

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WWO03

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW03-111417 DATE/TIME: 11/14/2017 / 14:20 Sample Interval:
11.1-11.65Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

111417 PERCHLORATE 6850

Sampler: b&”/ D—w\_,

David Rowan

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 11.1

Constructed Depth to Well Bottom (ft) 32

Measured Depth of Well (ft): 32

Screen Interval (ft): 19.00 - 29.00

Pump Start Time: 11/14/2017 / 13:45

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/14/2017 / 13:45

Purge End Date/Time: 11/14/2017 / 14:20

PID Reading: 0.0



00898207

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW03 Sample No: 17WwW03-111417

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/14/2017| 13:50 180 1.8 11.40 3.785 21.74 6.69 50.4 -4.6 0.75
11/14/2017| 14:00 180 3.6 11.50 3.795 21.7 6.31 32.2 -0.3 0.42
11/14/2017| 14:05 180 45 11.50 3.834 21.97 3.25 15.0 -1.2 0.51
11/14/2017| 14:10 180 5.4 11.55 3.954 22.29 6.23 10.0 -3.9 0.38
11/14/2017| 14:15 180 6.3 11.65 3.999 22.39 6.22 11.5 -6.1 0.38
11/14/2017| 14:20 180 7.2 11.65 4.025 22.49 6.23 11.3 -9.5 0.36




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WWO04

Sampler(s): Mike Martinez

00898208
lof 2

FIELD CONDITIONS Mostly Cloudy, Air Temp:73, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW04-111617 DATE/TIME: 11/16/2017 /10:35

Sampling Method: PP Sample Purpose: REG

Sample Interval:
12.35-12.7 Ft

Sample Matrix: GW

Sample Notes: 11-15-17 hand bailed 25 gallons of groundwater from well. MW had huge wasp nest in it. Cap
on well was not properly seated. Lots of dead bugs in well. DTW prior to bailing well 12.30'.

Chain of Custody COC Analysis Group Analytic Method
Notes
17-NOV2017-GW-ALSHT- None PERCHLORATE 6850
111417 VOLATILES SW8260B
Sampler: =) Mike Martinez
)
C'ed By: . David Rowan 8/27/2018
QCred By bwj ST

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 12.35
Constructed Depth to Well Bottom (ft) 37
Measured Depth of Well (ft): 37.65

Screen Interval (ft): 25.00 - 35.00

Pump Start Time: 11/16/2017 / 09:55

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/16/2017 / 09:55

Purge End Date/Time: 11/16/2017 / 10:35

PID Reading: 0.0
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) Sample Collection Log 2of 2
APTIM
Location ID: 17WWO04 Sample No: 17WWwW04-111617

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/16/2017| 10:00 100 1.0 12.60 0.580 19.86 9.45 26.3 -74.5 1.62
11/16/2017| 10:10 100 2.0 12.70 0.559 19.87 8.88 26.4 -57.7 0.72
11/16/2017| 10:15 100 25 12.70 0.558 19.85 8.77 18.5 -54.7 0.64
11/16/2017| 10:20 100 3.0 12.70 0.558 19.90 8.69 18.9 -54.4 0.51
11/16/2017| 10:25 100 35 12.70 0.558 19.92 8.68 19.5 -54.4 0.49
11/16/2017| 10:30 100 4.0 12.70 0.558 19.92 8.67 15.1 -54.0 0.48
11/16/2017| 10:35 100 4.5 12.70 0.558 19.92 8.65 14.8 -54.3 0.47




00898210

; lof 2
2 Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 17WWO05
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Mostly Cloudy, Air Temp:73, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW05-111617 DATE/TIME: 11/16/2017 / 11:55 Sample Interval:
14.15-16.5Ft
Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes
17-NOV2017-GW-ALSHT- None PERCHLORATE 6850
111417 VOLATILES SW8260B
Sampler: =) Mike Martinez
&
C'ed By: . David Rowan 8/27/2018
ocery|| ™ .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 11/16/2017 / 11:00
Depth to Water - Initial (DTWi) (ft) 14.15 Purge End Date/Time: 11/16/2017 / 11:55
Constructed Depth to Well Bottom (ft) 152 PID Reading: 0.0

Measured Depth of Well (ft): 154.3

Screen Interval (ft): 142.00 - 152.00

Pump Start Time: 11/16/2017 / 11:00




00898211

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW05 Sample No: 17WW05-111617

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

11/16/2017| 11:05 100 1.0 14.45 1.153 20.26 9.27 50.1 -6.2 2.75
11/16/2017| 11:15 100 2.0 14.80 1.239 20.17 9.19 65.3 12.9 1.50
11/16/2017| 11:20 100 25 15.40 1.260 20.11 9.09 39.1 33.6 0.88
11/16/2017| 11:25 100 3.0 15.65 1.260 19.98 9.04 22.9 42.2 0.76
11/16/2017| 11:30 100 35 15.90 1.260 19.97 9.03 12.8 50.2 0.76
11/16/2017| 11:35 100 4.0 16.10 1.259 19.97 9.01 9.4 56.9 0.78
11/16/2017| 11:40 100 4.5 16.45 1.258 20.00 8.98 8.2 57.8 0.74
11/16/2017| 11:45 100 5.0 16.45 1.259 19.99 8.96 0.0 57.6 0.75
11/16/2017| 11:50 100 55 16.48 1.258 19.98 8.95 0.0 58.1 0.74
11/16/2017] 11:55 100 6.0 16.50 1.258 19.96 8.94 0.0 58.6 0.74




00898212

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WWO06

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW06-111617 DATE/TIME: 11/16/2017 /12:35 Sample Interval:
11.7-11.95 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler: b&”/ D—w\_,

David Rowan

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 11.7

Constructed Depth to Well Bottom (ft) 22

Measured Depth of Well (ft): 22.95

Screen Interval (ft): 11.00 - 21.00

Pump Start Time: 11/16/2017 / 12:00

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/16/2017 / 12:00

Purge End Date/Time: 11/16/2017 / 12:35

PID Reading: 0.0
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) Sample Collection Log 2of 2
APTIM
Location ID: 17WWO06 Sample No: 17WW06-111617

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/16/2017| 12:05 180 0.9 11.85 3.651 20.43 6.08 11.0 46.4 1.03
11/16/2017| 12:15 180 2.7 11.85 3.721 20.37 6.30 0.0 63.4 0.48
11/16/2017| 12:20 180 3.6 11.85 3.723 20.37 6.34 0.0 79.8 0.51
11/16/2017| 12:25 180 4.5 11.90 3.757 20.48 6.36 0.0 89.7 0.40
11/16/2017| 12:30 180 5.4 11.90 3.723 20.47 6.38 0.0 95.0 0.41
11/16/2017| 12:35 180 6.3 11.95 3.736 20.46 6.38 0.0 102.5 0.40
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) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WWO07

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WWO07-111417 DATE/TIME: 11/14/2017 / 11:55 Sample Interval:
11.65-12.1 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler: b&”/ D—w\_,

David Rowan

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 11.65

Constructed Depth to Well Bottom (ft) 52

Measured Depth of Well (ft): 55.5

Screen Interval (ft): 42.00 - 52.00

Pump Start Time: 11/14/2017 / 11:20

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/14/2017 /11:20

Purge End Date/Time: 11/14/2017 / 11:55

PID Reading: 0.0
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) Sample Collection Log 2of 2
APTIM
Location ID: 17WWQ7 Sample No: 17WW07-111417

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

11/14/2017| 11:25 200 2.0 12.00 0.320 19.85 7.69 0 -89.8 1.14
11/14/2017| 11:35 200 4.0 12.00 0.302 19.70 7.98 0 -75.2 0.85
11/14/2017| 11:40 200 5.0 12.00 0.283 19.75 8.27 0 -65.4 0.58
11/14/2017| 11:45 200 6.0 12.05 0.260 19.79 8.51 0 -53.4 0.46
11/14/2017| 11:50 200 7.0 12.05 0.255 19.80 8.59 0 -49.5 0.48
11/14/2017| 11:55 200 8.0 12.10 0.256 19.85 8.60 0 -47.3 0.40
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) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WWO08

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW08-111417

DATE/TIME: 11/14/2017/11:00 Sample Interval:
11.45-12.15 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

111417 PERCHLORATE 6850

Sampler: b&”/ D—w\_,

David Rowan

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 11.45

Constructed Depth to Well Bottom (ft) 34

Measured Depth of Well (ft): 33.85

Screen Interval (ft): 21.00 - 31.00

Pump Start Time: 11/14/2017 / 10:25

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/14/2017 / 10:25

Purge End Date/Time: 11/14/2017 / 11:00

PID Reading: 0.0
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) Sample Collection Log 2of 2
APTIM
Location ID: 17WW08 Sample No: 17Ww08-111417

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

11/14/2017| 10:30 180 1.8 12.00 2.793 19.19 6.47 0 27.0 1.68
11/14/2017| 10:40 180 3.6 12.00 2.342 19.33 6.25 0 20.5 0.78
11/14/2017| 10:45 180 45 12.10 2.857 19.52 6.13 0 19.5 0.43
11/14/2017| 10:50 180 5.4 12.10 2.857 19.52 6.13 0 19.5 0.45
11/14/2017| 10:55 180 6.3 12.15 2.864 19.38 6.11 0 21.5 0.40
11/14/2017| 11:00 180 7.2 12.15 2.866 19.35 6.11 0 22.5 0.38
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) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WWO09

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW09-111517

DATE/TIME: 11/15/2017 / 17:05 Sample Interval:
13.65 - 14.58 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

111417 PERCHLORATE 6850

Sampler: bwﬁ/ D—w\_,

David Rowan

QC'ed By: bwﬁ/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 13.65

Constructed Depth to Well Bottom (ft) 62

Measured Depth of Well (ft): 54.3

Screen Interval (ft): 41.00 - 51.00

Pump Start Time: 11/15/2017 / 16:30

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/15/2017 / 16:30

Purge End Date/Time: 11/15/2017 / 17:05

PID Reading: 0.0
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) Sample Collection Log 2of 2
APTIM
Location ID: 17WW0Q9 Sample No: 17WW09-111517

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/15/2017| 16:35 180 0.9 13.90 0.408 21.41 7.99 10.0 149 1.05
11/15/2017| 16:45 180 2.7 14.15 0.385 21.31 7.09 10.2 138.9 1.00
11/15/2017| 16:50 180 3.6 14.35 0.370 21.13 7.06 8.0 144.7 0.94
11/15/2017| 16:55 180 4.5 14.45 0.352 21.11 6.99 7.6 142.5 0.88
11/15/2017| 17:00 180 5.4 14.50 0.362 21.10 6.78 9.5 140 0.86
11/15/2017| 17:05 180 6.3 14.58 0.383 21.03 6.76 10.0 139 0.81




00898220

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WW10

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW10-111517 DATE/TIME: 11/15/2017 / 16:20 Sample Interval:
13.65-14.1 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

111417 PERCHLORATE 6850

Sampler: bwﬁ/ D—w\_,

David Rowan

QC'ed By: bwﬁ/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 13.65

Constructed Depth to Well Bottom (ft) 31

Measured Depth of Well (ft): 33.5

Screen Interval (ft): 20.50 - 30.50

Pump Start Time: 11/15/2017 / 15:45

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/15/2017 / 15:45

Purge End Date/Time: 11/15/2017 / 16:20

PID Reading: 0.0



00898221

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW10 Sample No: 17WWwW10-111517

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/15/2017| 15:50 180 0.9 13.85 1.258 21.51 7.59 25.0 116.8 4.44
11/15/2017| 16:00 180 2.7 14.0 1.258 21.55 8.03 25.0 122.0 4.31
11/15/2017| 16:05 180 3.6 14.0 1.261 21.44 8.30 15.0 128.1 3.98
11/15/2017| 16:10 180 4.5 14.05 1.262 21.42 8.45 10.5 131.2 3.60
11/15/2017| 16:15 180 5.4 14.05 1.263 21.31 8.47 10.0 132.2 3.58
11/15/2017| 16:20 180 6.3 14.10 1.264 21.33 8.50 10.0 133.3 3.40




00898222

) Sample Collection Log 1of 2

APTIM

Project Name: Longhorn AAP
Project No: 501032

Location ID: 17WW11

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW11-111617 DATE/TIME: 11/16/2017/11:35 Sample Interval:
12.3-13.2 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

1114t PERCHLORATE 6850

Sampler: b{/ﬁ/ Dw\f

David Rowan

QCed By:\b/ i,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 12.3

Constructed Depth to Well Bottom (ft) 47

Measured Depth of Well (ft): 48.85

Screen Interval (ft): 36.00 - 46.00

Pump Start Time: 11/16/2017 / 00:00

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/16/2017 / 00:00

Purge End Date/Time: 11/16/2017 /11:35

PID Reading: 0.0



00898223

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW11 Sample No: 17WWwW11-111617

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/16/2017| 11:05 200 1.0 12.85 1.265 19.50 6.21 15.8 3.3 1.00
11/16/2017| 11:15 200 3.0 12.90 1.279 19.44 6.00 10.6 -0.6 0.63
11/16/2017| 11:20 200 4.0 13.10 1.274 19.38 5.94 10.5 2.3 0.51
11/16/2017| 11:25 200 5.0 13.15 1.277 19.38 5.93 10.2 3.3 0.48
11/16/2017| 11:30 200 6.0 13.15 1.268 19.53 5.90 8.80 3.9 0.38
11/16/2017| 11:35 200 7.0 13.20 1.260 19.65 5.91 8.20 4.3 0.36




00898224

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WW12

Sampler(s): Mike Martinez

FIELD CONDITIONS

Cloudy, Air Temp:61, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW12-021518 DATE/TIME: 2/15/2018/ 10:40 Sample Interval:

11.63 - 12.35 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-FEB2018-GW-ALSHT- None VOLATILES SW8260B

021518 PERCHLORATE 6850

Sampler:

'—T\_ﬁj C‘_/Ii
)

Mike Martinez

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/18

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 11.63
Constructed Depth to Well Bottom (ft) 15
Measured Depth of Well (ft): 17.2

Screen Interval (ft): 5.00 - 15.00

Pump Start Time: 2/15/2018 / 09:50

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 2/15/2018 / 09:50

Purge End Date/Time: 2/15/2018 / 10:40

PID Reading: 0.0



00898225

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW12 Sample No: 17WWwW12-021518

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

2/15/2018 | 10:00 100 1.0 11.90 1.473 18.53 5.95 218.7 121.9 3.78
2/15/2018 | 10:10 100 2.0 12.06 1.473 19.05 5.80 132.8 134.1 2.68
2/15/2018 | 10:15 100 25 12.14 1.472 19.55 5.76 103.5 139.8 2.69
2/15/2018 | 10:20 100 3.0 12.24 1.472 19.63 5.76 91.6 140.1 2.70
2/15/2018 | 10:25 100 35 12.34 1.472 19.62 5.75 70.8 139.9 2.72
2/15/2018 | 10:30 100 4.0 12.35 1.470 19.64 5.75 69.8 141.0 2.71
2/15/2018 | 10:35 100 4.5 12.35 1.470 19.65 5.74 66.1 142.5 2.70
2/15/2018 | 10:40 100 5.0 12.35 1.469 19.67 5.73 68.5 143.8 2.70
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00898226

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17WW12-111617

Sampling Method: PP

Sample Notes: Dry Well

DATE/TIME: 11/16/2017 / 10:55

Sample Purpose: REG

Sample Interval:
- Ft

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:

b@/ (5

David Rowan

QC'ed By:

b@/ (5

David Rowan

8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Constructed Depth to Well Bottom (ft) 15

Measured Depth of Well (ft): 17

Screen Interval (ft): 5.00 - 15.00

Pump Start Time:

Purging Method/Equipment:

Purge Start Date/Time: -/ -

Purge End Date/Time: 11/16/2017 / 10:55

PID Reading: 0.0

Location ID: 17WW12 Sample No: 17WW12-111617
Date of | Time of | Purge Total -
Reading |Reading| Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) L (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +01 +10%
Stabilizati - - n limit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L
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) Sample Collection Log 20f 2
APTIM



00898228

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WW13

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW13-111417 DATE/TIME: 11/14/2017/12:35 Sample Interval:
11-116Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler: bwﬁ/ D—w\_,

David Rowan

QC'ed By: bwﬁ/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 11

Constructed Depth to Well Bottom (ft) 32

Measured Depth of Well (ft): 34.1

Screen Interval (ft): 21.50 - 31.50

Pump Start Time: 11/14/2017 / 12:00

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/14/2017 / 12:00

Purge End Date/Time: 11/14/2017 / 12:35

PID Reading: 0.0



00898229

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW13 Sample No: 17WwW13-111417

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/14/2017| 12:05 200 2.0 11.35 1.641 21.20 7.96 0 -39.1 2.68
11/14/2017| 12:15 200 4.0 11.40 1.668 21.63 7.62 0 -76.0 1.03
11/14/2017| 12:20 200 5.0 11.55 1.684 21.56 7.44 0 -86.1 0.53
11/14/2017| 12:25 200 6.0 11.60 1.694 21.53 7.42 0 -89.2 0.58
11/14/2017| 12:30 200 7.0 11.60 1.698 21.92 7.40 0 -83.2 0.50
11/14/2017| 12:35 200 8.0 11.60 1.700 21.99 7.38 0 -80.2 0.45




00898230

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WW14

Sampler(s): Mike Martinez

FIELD CONDITIONS

Mostly Cloudy, Air Temp:72, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW14-111517 DATE/TIME: 11/15/2017 / 14:25 Sample Interval:

13.95 - 14.32 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler:

'—T\_ﬁj C‘_/Ii
)

Mike Martinez

QC'ed By: bwﬁ/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 13.95
Constructed Depth to Well Bottom (ft) 24
Measured Depth of Well (ft): 26.46

Screen Interval (ft): 13.00 - 23.00

Pump Start Time: 11/15/2017 / 13:50

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/15/2017 / 13:50

Purge End Date/Time: 11/15/2017 / 14:25

PID Reading: 0.0



00898231

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW14 Sample No: 17WW14-111517

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/15/2017| 13:55 100 2.0 14.30 3.343 20.93 8.37 74.1 229.3 1.37
11/15/2017| 14:05 100 3.0 14.32 3.326 20.94 8.33 32.3 227.0 0.76
11/15/2017| 14:10 100 35 14.32 3.279 21.00 8.22 254 229.1 0.50
11/15/2017| 14:15 100 4.0 14.32 3.286 21.05 8.20 22.9 230.6 0.49
11/15/2017| 14:20 100 4.5 14.32 3.282 21.09 8.19 22.5 231.5 0.48
11/15/2017| 14:25 100 5.0 14.32 3.276 21.07 8.17 22.8 233.0 0.48




00898232

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WW15

Sampler(s): Mike Martinez

FIELD CONDITIONS

Mostly Cloudy, Air Temp:72, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW15-111517 DATE/TIME: 11/15/2017 / 15:55 Sample Interval:

15.15-17.26 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

111417 PERCHLORATE 6850

Sampler:

'—T\_ﬁj C‘_/Ii
)

Mike Martinez

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 15.15
Constructed Depth to Well Bottom (ft) 54
Measured Depth of Well (ft): 54.85

Screen Interval (ft): 43.00 - 53.00

Pump Start Time: 11/15/2017 / 15:00

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/15/2017 / 15:00

Purge End Date/Time: 11/15/2017 / 15:55

PID Reading: 0.0



00898233

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW15 Sample No: 17WWwW15-111517

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

11/15/2017| 15:05 100 15.45 0.559 20.24 8.74 9.0 262.4 1.76
11/15/2017| 15:15 100 2.0 16.05 0.516 20.02 8.85 0.2 264.1 0.86
11/15/2017| 15:20 100 25 16.40 0.511 19.88 8.88 0.0 256.9 0.85
11/15/2017| 15:25 100 3.0 16.60 0.509 19.89 8.89 0.0 250.3 0.85
11/15/2017| 15:30 100 35 16.80 0.507 19.90 8.92 0.0 246.9 0.85
11/15/2017| 15:35 100 4.0 16.95 0.506 19.89 8.91 0.0 243.4 0.98
11/15/2017| 15:40 100 4.5 17.15 0.504 19.87 8.93 0.0 224.1 1.00
11/15/2017| 15:45 100 5.0 17.25 0.494 19.84 9.09 0.0 168.6 1.13
11/15/2017| 15:50 100 55 17.25 0.490 19.89 9.07 0.0 175.1 1.16
11/15/2017] 15:55 100 6.0 17.26 0.491 19.89 9.07 0.0 178.3 1.17




00898234

; lof 2
2 Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 17WW16
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Mostly Cloudy, Air Temp:72, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW16-111517 DATE/TIME: 11/15/2017/17:30 Sample Interval:
13.15-135Ft
Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes
17-NOV2017-GW-ALSHT- None PERCHLORATE 6850
111417 VOLATILES SW8260B
Sampler: =) Mike Martinez
&
C'ed By: . David Rowan 8/27/2018
ocery|| ™ .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 11/15/2017 / 16:45
Depth to Water - Initial (DTWi) (ft) 13.15 Purge End Date/Time: 11/15/2017 / 17:30
Constructed Depth to Well Bottom (ft) 155 PID Reading: 0.0

Measured Depth of Well (ft): 152.75

Screen Interval (ft): 141.00 - 151.00

Pump Start Time: 11/15/2017 / 16:45




00898235

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW16 Sample No: 17WW16-111517

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/15/2017| 16:50 100 1.0 13.50 1.326 19.59 10.08 50.9 141.7 1.54
11/15/2017| 17:00 100 2.0 13.90 1.331 19.57 10.10 45.1 138.1 1.28
11/15/2017| 17:05 100 25 14.10 1.340 19.55 10.11 44.6 135.0 1.22
11/15/2017| 17:10 100 3.0 14.50 1.351 19.57 10.06 53.4 132.6 0.93
11/15/2017| 17:15 100 35 14.80 1.351 19.57 10.04 43.9 123.1 0.76
11/15/2017| 17:20 100 4.0 15.20 1.353 19.58 10.00 48.1 119.1 0.73
11/15/2017| 17:25 100 4.5 15.30 1.353 19.58 9.98 49.1 118.1 0.72
11/15/2017| 17:30 100 5.0 15.58 1.353 19.58 9.97 43.9 117.1 0.71
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; lof 2
2 Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 17WW17
Project No: 501032 Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW17-111517 DATE/TIME: 11/15/2017 / 14:20 Sample Interval:
11.25-12.8 Ft
Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes: 17WW17-111517-FD

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

111417 PERCHLORATE 6850

Sampler: b - @W David Rowan
ez e
QC'ed By: bﬂ i, David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 11/15/2017 / 13:45
Depth to Water - Initial (DTWi) (ft) 11.25 Purge End Date/Time: 11/15/2017 / 14:20
Constructed Depth to Well Bottom (ft) 52 PID Reading: 0.0

Measured Depth of Well (ft): 53.8

Screen Interval (ft): 42.00 - 52.00

Pump Start Time: 11/15/2017 / 13:45
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) Sample Collection Log 2of 2
APTIM
Location ID: 17WW17 Sample No: 17WWwW17-111517

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/15/2017| 13:50 200 1 12.50 0.365 21.40 6.99 0 97.1 1.69
11/15/2017| 14:00 200 3.0 12.50 0.234 21.11 6.40 0 145.9 151
11/15/2017| 14:05 200 4.0 12.60 0.228 21.05 6.25 0 157.9 151
11/15/2017| 14:10 200 5.0 12.65 0.224 21.10 6.20 0 163.2 151
11/15/2017| 14:15 200 6.0 12.75 0.223 21.10 6.20 0 163.9 151
11/15/2017| 14:20 200 7.0 12.80 0.222 20.90 6.22 0 159.8 151
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) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WW18

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WWwW18-111517

DATE/TIME: 11/15/2017 / 11:45 Sample Interval:
11.115-12.18 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None VOLATILES SW8260B

111417 PERCHLORATE 6850

Sampler: b&”/ D—w\_,

David Rowan

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 11.15

Constructed Depth to Well Bottom (ft) 54

Measured Depth of Well (ft): 56.4

Screen Interval (ft): 44.00 - 54.00

Pump Start Time: 11/15/2017 /11:10

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/15/2017 /11:10

Purge End Date/Time: 11/15/2017 / 11:45

PID Reading: 0.0
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) Sample Collection Log 2of 2
APTIM
Location ID: 17WW18 Sample No: 17Ww18-111517

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/15/2017| 11:15 200 1.0 11.80 1.598 20.90 11.13 0 33.7 4.44
11/15/2017| 11:25 200 3.0 11.90 1.662 20.99 11.41 0 20.9 4.33
11/15/2017| 11:30 200 4.0 12.05 1.675 21.12 11.43 0 20.3 4.32
11/15/2017| 11:35 200 5.0 12.15 1.695 21.21 11.42 0 21.7 4.30
11/15/2017| 11:40 200 6.0 12.15 1.688 21.22 11.40 0 22.6 4.24
11/15/2017| 11:45 200 7.0 12.18 1.689 21.23 11.40 0 23.2 4.22
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APTIM

Project Name: Longhorn AAP
Project No: 501032

Location ID: 17WW19

Sampler(s): David Rowan

00898240
lof 2

FIELD CONDITIONS Cloudy, Air Temp:60, Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 17WW19-011518 DATE/TIME: 1/15/2018/11:05

Sampling Method: PP Sample Purpose: REG

Sample Interval:
12.55-14.35 Ft

Sample Matrix: GW

Sample Notes: FD & MS/MSD Collected, 17WW19-011518-FD, 17WW19-011518-MS, 17WW19-011518-MSD

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN2018-GW-ALSHT- None PERCHLORATE 6850
011518 VOLATILES SwW8260B
Sampler: : David Rowan
C'ed By: . David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 12.55
Constructed Depth to Well Bottom (ft) 25
Measured Depth of Well (ft): 27.95

Screen Interval (ft): -99.00 - -99.00

Pump Start Time: 1/15/2018 / 10:30

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 1/15/2018 / 10:30

Purge End Date/Time: 1/15/2018 / 11:05

PID Reading: 0.0



00898241

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW19 Sample No: 17WWwW19-011518

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

1/15/2018 | 10:35 200 12.55 0.415 16.56 8.52 20 89.2 5.59
1/15/2018 | 10:45 200 13.65 0.402 17.10 8.22 30 105.2 5.50
1/15/2018 | 10:50 200 14.00 0.401 17.29 8.02 25 111.2 5.52
1/15/2018 | 10:55 200 14.25 0.399 17.15 7.93 35 1125 5.43
1/15/2018 | 11:00 200 14.28 0.398 17.13 7.90 25 113.9 5.90
1/15/2018 | 11:05 200 14.35 0.399 17.14 7.90 20 113.6 5.38




00898242

)\ Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WW20

Sampler(s): Allen Willmore

FIELD CONDITIONS Sunny, Air Temp:88, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 17WW20-180508 DATE/TIME: 5/8/2018 / 12:55 Sample Interval:

10.06 - 10.08 Ft

Sampling Method: LF Sample Purpose: REG Sample Matrix: GW

Sample Notes: New well

Chain of Custody COC Analysis Group Analytic Method
Notes

17-MAY2018-GW-ALSHT- None PERCHLORATE 6850

180501 VOLATILES SW8260B

Sampler: /é/,{{”f, &

Allen Willmore

QCIed By /4//{{,}& C{?

Allen Willmore 08/28/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Casing
ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 10.06
Constructed Depth to Well Bottom (ft):31
Measured Depth of Well (ft): 32

Screen Interval (ft): 18-28

Pump Start Time: 5/8/2018 / 12:20

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 5/8/2018 / 12:20

Purge End Date/Time: 5/8/2018 / 12:55

PID Reading: 0.0



00898243

) Sample Collection Log 2of 2
APTIM
Location ID: 17WW20 Sample No: 17WWwW20-180508

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

5/8/2018 12:25 100 0.5 10.06 3.04 19.74 5.92 28.1 70.1 3.20
5/8/2018 12:30 100 1 10.08 3.035 19.78 5.91 19.3 63.1 3.10
5/8/2018 12:35 100 15 10.08 3.014 19.8 5.9 16.4 56.3 3.01
5/8/2018 12:40 100 2 10.08 3.012 19.81 5.87 15.1 52.5 2.96
5/8/2018 12:45 100 25 10.08 3.012 19.81 5.87 14.4 51.1 291
5/8/2018 12:50 100 3 10.08 3.011 19.82 5.87 14.2 50.2 2.90




00898244

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 18WW10

Sampler(s): Mike Martinez

FIELD CONDITIONS

Mostly Cloudy, Air Temp:72, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 18WW10-111517 DATE/TIME: 11/15/2017 / 12:05 Sample Interval:
15.1-15.98 Ft
Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler:

'—T\_ﬁj C‘_/Ii
)

Mike Martinez

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): -99

Depth to Water - Initial (DTWi) (ft) 15.1
Constructed Depth to Well Bottom (ft) 36
Measured Depth of Well (ft): 35.15

Screen Interval (ft): 22.00 - 32.00

Pump Start Time: 11/15/2017 / 11:25

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/15/2017 /11:25

Purge End Date/Time: 11/15/2017 / 12:05

PID Reading: 0.0



00898245

) Sample Collection Log 2of 2
APTIM
Location ID: 18WW10 Sample No: 18WWw10-111517

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

11/15/2017| 11:30 100 1.0 15.80 1.220 19.83 5.90 0.0 200.1 2.43
11/15/2017| 11:40 100 2.0 15.95 1.206 20.07 6.52 0.0 268.9 0.81
11/15/2017| 11:45 100 25 15.98 1.201 20.05 6.15 0.0 265.9 0.68
11/15/2017| 11:50 100 3.0 15.98 1.209 20.18 6.33 0.0 273.1 0.68
11/15/2017| 11:55 100 35 15.98 1.206 20.22 6.71 0.0 274.6 0.52
11/15/2017| 12:00 100 4.0 15.98 1.203 20.24 6.73 0.0 270.1 0.52
11/15/2017| 12:05 100 4.5 15.98 1.207 20.23 6.74 0.0 269.3 0.54




00898246

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 18WW14

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 18WW14-111617 DATE/TIME: 11/16/2017 / 09:55 Sample Interval:
18.7 - 189 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler: b&”/ D—w\_,

David Rowan

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 18.7

Constructed Depth to Well Bottom (ft) 27

Measured Depth of Well (ft): 36.1

Screen Interval (ft): 17.00 - 27.00

Pump Start Time: 11/16/2017 / 09:20

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/16/2017 / 09:20

Purge End Date/Time: 11/16/2017 / 09:55

PID Reading: 0.0



00898247

) Sample Collection Log 2of 2
APTIM
Location ID: 18WW14 Sample No: 18WWwW14-111617

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

11/16/2017| 09:25 160 0.8 18.80 0.747 18.98 6.68 22.0 136.9 1.60
11/16/2017| 09:35 160 24 18.80 0.808 19.05 6.09 20.0 129.1 131
11/16/2017| 09:40 160 3.2 18.80 0.833 19.10 6.00 18.0 129.0 0.86
11/16/2017| 09:45 160 4.0 18.80 0.848 19.09 6.00 11.80 130.2 0.68
11/16/2017| 09:50 160 4.8 18.85 0.865 19.08 5.95 10.0 131.0 0.56
11/16/2017| 09:55 160 5.6 18.90 0.859 19.12 5.93 10.2 1325 0.52




00898248

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 18WW15

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: 18WW15-111617 DATE/TIME: 11/16/2017 / 10:45 Sample Interval:
18.45-18.9 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler: b&”/ D—w\_,

David Rowan

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 18.45

Constructed Depth to Well Bottom (ft) 56

Measured Depth of Well (ft): 56.6

Screen Interval (ft): 44.00 - 54.00

Pump Start Time: 11/16/2017 / 10:10

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/16/2017 /10:10

Purge End Date/Time: 11/16/2017 / 10:45

PID Reading: 0.0



00898249

) Sample Collection Log 2of 2
APTIM
Location ID: 18WW15 Sample No: 18WWwW15-111617

RD:;Zi?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabilizati - - n limit 0.3 +10% - No criteria or 0.2

on Criteria ft units mg/L

11/16/2017| 10:15 180 0.9 18.80 0.600 19.28 6.44 20.0 -12.0 0.67
11/16/2017| 10:25 180 2.7 18.80 0.600 19.25 6.50 20.0 -38.5 0.52
11/16/2017| 10:30 180 3.6 18.80 0.594 19.20 6.55 20.0 -47.2 0.41
11/16/2017| 10:35 180 4.5 18.85 0.595 19.15 6.57 20.0 -45.5 0.48
11/16/2017| 10:40 180 5.4 18.85 0.596 19.15 6.58 20.0 -44.3 0.51
11/16/2017| 10:45 180 6.3 18.90 0.599 19.10 6.56 20.0 -42.8 0.52




00898250

) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: C-07

Sampler(s): David Rowan

FIELD CONDITIONS Cloudy, Air Temp:70, Wind Speed:Still

SAMPLING INFORMATION

Sample No: C-07-111417

DATE/TIME: 11/14/2017/10:10 Sample Interval:
28.55 - 28.95 Ft

Sampling Method: PP Sample Purpose: REG Sample Matrix: GW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes

17-NOV2017-GW-ALSHT- None PERCHLORATE 6850

111417 VOLATILES SW8260B

Sampler: b&”/ D—w\_,

David Rowan

QC'ed By: b&”/ D—w\_,

David Rowan 8/27/2018

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft) 28.55

Constructed Depth to Well Bottom (ft) 36

Measured Depth of Well (ft): 36.7

Screen Interval (ft): 20.00 - 30.00

Pump Start Time: 11/14/2017 / 09:30

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 11/14/2017 / 09:30

Purge End Date/Time: 11/14/2017 /10:10

PID Reading: 0.0



00898251

) Sample Collection Log 2of 2
APTIM
Location ID: C-07 Sample No: C-07-111417

e i?]fg ;gggl‘r’]; PLrge ;S:SIe DTW | cond. | Temp. | pH |Turbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +01 o +10%

Stabl!lzqtl - - n limit 0.3 +10% Units No criteria or 0.2

on Criteria ft mg/L

11/14/2017| 09:40 150 15 28.80 0.616 18.81 7.38 25.3 113.5 3.15
11/14/2017| 09:50 150 3.0 28.85 0.597 19.02 7.24 18.6 147.5 3.06
11/14/2017| 09:55 150 3.75 28.85 0.589 19.16 6.70 20.5 157.7 3.04
11/14/2017| 10:00 150 4.53 28.90 0.585 19.20 6.75 18.3 160.7 3.03
11/14/2017| 10:05 150 5.25 28.90 0.583 19.22 6.70 17.2 162.3 3.04
11/14/2017| 10:10 150 6.00 28.95 0.578 19.30 6.65 17.2 165.0 3.04




) Sample Collection Log

APTIM

Project Name: Longhorn AAP
Project No: 501032

Location ID: 17SB02A

Sampler(s): David Rowan

00898252
lof 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB02A-11.0-13.0

Sampling Method: GR

Sample Notes: 17SB02A-11.0-13.0-FD

DATE/TIME: 1/12/2018/08:15

Sample Purpose: REG

Sample Interval:
11-13 Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: b{/ﬁ/ @W\f David Rowan
C'ed By: . David Rowan 8/28/2018




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17SB02A

Sampler(s): David Rowan

lof 1

00898253

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB02A-13.0-15.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:17

Sample Purpose: REG

Sample Interval:
13-15Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17SB03A

Sampler(s): David Rowan

lof 1

00898254

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB03A-10.0-12.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:08

Sample Purpose: REG

Sample Interval:
10-12 Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17SB03A

Sampler(s): David Rowan

lof 1

00898255

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB03A-12.5-14.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:10

Sample Purpose: REG

Sample Interval:
125-145Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SB03A

Sampler(s): David Rowan

lof 1

00898256

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB03A-7.5-9.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:06

Sample Purpose: REG

Sample Interval:
7.5-95Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17SB04A

Sampler(s): David Rowan

lof 1

00898257

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB04A-10.0-12.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:42

Sample Purpose: REG

Sample Interval:
10-12 Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SB04A

Sampler(s): David Rowan

lof 1

00898258

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB04A-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:36

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SB04A

Sampler(s): David Rowan

lof 1

00898259

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB04A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:38

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SB04A

Sampler(s): David Rowan

lof 1

00898260

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB04A-7.5-9.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 13:40

Sample Purpose: REG

Sample Interval:
7.5-95Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17SB06A

Sampler(s): David Rowan

lof 1

00898261

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB06A-10.0-12.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:07

Sample Purpose: REG

Sample Interval:
10-12 Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17SB06A

Sampler(s): David Rowan

lof 1

00898262

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB06A-12.5-14.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:09

Sample Purpose: REG

Sample Interval:
125-145Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SB06A

Sampler(s): David Rowan

lof 1

00898263

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SB06A-7.5-9.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:05

Sample Purpose: REG

Sample Interval:
7.5-95Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS21A

Sampler(s): David Rowan

lof 1

00898264

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS21A-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:05

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS21A

Sampler(s): David Rowan

lof 1

00898265

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS21A-3.0-5.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:05

Sample Purpose: REG

Sample Interval:
3-5Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS21A

Sampler(s): David Rowan

lof 1

00898266

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS21A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:06

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS22A

Sampler(s): David Rowan

lof 1

00898267

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS22A-3.0-5.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 08:40

Sample Purpose: REG

Sample Interval:
3-5Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS22A

Sampler(s): David Rowan

lof 1

00898268

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS22A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 08:42

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS22A

Sampler(s): David Rowan

lof 1

00898269

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS22A-7.0-9.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 08:45

Sample Purpose: REG

Sample Interval:
7-9Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS23A

Sampler(s): David Rowan

lof 1

00898270

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS23A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/08:25

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS23A

Sampler(s): David Rowan

lof 1

00898271

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS23A-7.0-9.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/08:26

Sample Purpose: REG

Sample Interval:
7-9Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS25A

Sampler(s): David Rowan

lof 1

00898272

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS25A-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 11:47

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS25A

Sampler(s): David Rowan

lof 1

00898273

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS25A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:49

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS27A

Sampler(s): David Rowan

lof 1

00898274

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS27A-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:45

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS27A

Sampler(s): David Rowan

lof 1

00898275

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS27A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:48

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS29A

Sampler(s): David Rowan

lof 1

00898276

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS29A-2.5-3.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/10:52

Sample Purpose: REG

Sample Interval:
25-3Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS29A

Sampler(s): David Rowan

lof 1

00898277

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS29A-3.5-5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/10:54

Sample Purpose: REG

Sample Interval:
3.5-5Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS29A

Sampler(s): David Rowan

lof 1

00898278

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS29A-5.5-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 10:56

Sample Purpose: REG

Sample Interval:
55-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175548

Sampler(s): David Rowan

lof 1

00898279

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS48-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/10:20

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175549

Sampler(s): David Rowan

lof 1

00898280

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS49-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/10:25

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS50

Sampler(s): David Rowan

lof 1

00898281

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS50-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/10:30

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS51

Sampler(s): David Rowan

lof 1

00898282

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS51-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/10:35

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175552

Sampler(s): David Rowan

lof 1

00898283

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS52-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/ 14:05

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS53

Sampler(s): David Rowan

lof 1

00898284

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS53-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/13:55

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175S54

Sampler(s): David Rowan

lof 1

00898285

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS54-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/ 14:00

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS55

Sampler(s): David Rowan

lof 1

00898286

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS55-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/13:50

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS56

Sampler(s): David Rowan

lof 1

00898287

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS56-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/11:48

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS57

Sampler(s): David Rowan

lof 1

00898288

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS57-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/11:40

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS58

Sampler(s): David Rowan

lof 1

00898289

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS58-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/11:55

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS59

Sampler(s): David Rowan

lof 1

00898290

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS59-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/11:38

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS60

Sampler(s): David Rowan

lof 1

00898291

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS60-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/12:05

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS61

Sampler(s): David Rowan

lof 1

00898292

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS61-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/12:15

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17SS61

Sampler(s): David Rowan

lof 1

00898293

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS61-0.0-2.0-FD

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/12:15

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175562

Sampler(s): David Rowan

lof 1

00898294

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS62-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/13:20

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS63

Sampler(s): David Rowan

lof 1

00898295

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS63-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/ 13:50

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175564

Sampler(s): David Rowan

lof 1

00898296

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS64-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/13:30

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS65

Sampler(s): David Rowan

lof 1

00898297

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS65-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/ 14:00

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS66

Sampler(s): David Rowan

lof 1

00898298

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS66-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/ 13:40

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 17SS79

Sampler(s): David Rowan

lof 1

00898299

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS79-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/15/2018/10:05

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None METALS SW6020A
DIOXIN SW8290
Sampler: . David Rowan
s

C'ed By: . David Rowan 8/28/2018

ocery|| ™ .




»

APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 17SS80

Sampler(s): David Rowan

lof 1

00898300

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS80-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/15/2018/10:00

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None DIOXIN SW8290
METALS SW6020A
Sampler: . David Rowan
s

C'ed By: . David Rowan 8/28/2018

ocery|| ™ .




»

APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 175S81

Sampler(s): David Rowan

lof 1

00898301

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS81-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/15/2018/10:10

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None DIOXIN SW8290
METALS SW6020A
Sampler: . David Rowan
s

C'ed By: . David Rowan 8/28/2018

ocery|| ™ .




»

APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 175582

Sampler(s): David Rowan

lof 1

00898302

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS82-0.0-0.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/15/2018/09:55

Sample Purpose: REG

Sample Interval:
0-05Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None DIOXIN SW8290
METALS SW6020A
Sampler: . David Rowan
s

C'ed By: . David Rowan 8/28/2018

ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175583

Sampler(s): David Rowan

lof 1

00898303

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS83-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:20

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175583

Sampler(s): David Rowan

lof 1

00898304

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS83-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:22

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175583

Sampler(s): David Rowan

lof 1

00898305

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS83-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:24

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175584

Sampler(s): David Rowan

lof 1

00898306

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS84-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:32

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175584

Sampler(s): David Rowan

lof 1

00898307

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS84-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:34

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175584

Sampler(s): David Rowan

lof 1

00898308

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS84-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:36

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175S85

Sampler(s): David Rowan

lof 1

00898309

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS85-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:57

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175S85

Sampler(s): David Rowan

lof 1

00898310

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS85-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/09:59

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175S85

Sampler(s): David Rowan

lof 1

00898311

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS85-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/10:01

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175586

Sampler(s): David Rowan

lof 1

00898312

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS86-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/11:13

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175586

Sampler(s): David Rowan

lof 1

00898313

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS86-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/11:15

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175586

Sampler(s): David Rowan

lof 1

00898314

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS86-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/11:20

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175S87

Sampler(s): David Rowan

lof 1

00898315

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS87-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/10:50

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175S87

Sampler(s): David Rowan

lof 1

00898316

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS87-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 10:52

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175S87

Sampler(s): David Rowan

lof 1

00898317

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS87-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/10:54

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175588

Sampler(s): David Rowan

lof 1

00898318

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS88-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:20

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175588

Sampler(s): David Rowan

lof 1

00898319

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17S5S88-10.0-12.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:28

Sample Purpose: REG

Sample Interval:
10-12 Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175588

Sampler(s): David Rowan

lof 1

00898320

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS88-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:22

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175588

Sampler(s): David Rowan

lof 1

00898321

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS88-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:24

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175588

Sampler(s): David Rowan

lof 1

00898322

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS88-7.5-9.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:26

Sample Purpose: REG

Sample Interval:
7.5-95Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175589

Sampler(s): David Rowan

lof 1

00898323

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS89-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:35

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175589

Sampler(s): David Rowan

lof 1

00898324

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17S5S89-10.0-12.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:43

Sample Purpose: REG

Sample Interval:
10-12 Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175589

Sampler(s): David Rowan

lof 1

00898325

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS89-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:37

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175589

Sampler(s): David Rowan

lof 1

00898326

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS89-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:39

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175589

Sampler(s): David Rowan

lof 1

00898327

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS89-7.5-9.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/11:41

Sample Purpose: REG

Sample Interval:
7.5-95Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS90

Sampler(s): David Rowan

lof 1

00898328

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS90-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:00

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS90

Sampler(s): David Rowan

lof 1

00898329

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS90-10.0-12.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:08

Sample Purpose: REG

Sample Interval:
10-12 Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS90

Sampler(s): David Rowan

lof 1

00898330

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS90-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:02

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS90

Sampler(s): David Rowan

lof 1

00898331

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS90-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:04

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS90

Sampler(s): David Rowan

lof 1

00898332

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS90-7.5-9.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:06

Sample Purpose: REG

Sample Interval:
7.5-95Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS91

Sampler(s): David Rowan

lof 1

00898333

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS91-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/10:34

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS91

Sampler(s): David Rowan

lof 1

00898334

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS91-10.0-12.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/10:43

Sample Purpose: REG

Sample Interval:
10-12 Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS91

Sampler(s): David Rowan

lof 1

00898335

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS91-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/10:36

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS91

Sampler(s): David Rowan

lof 1

00898336

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS91-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/10:37

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS91

Sampler(s): David Rowan

lof 1

00898337

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS91-7.5-9.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/10:40

Sample Purpose: REG

Sample Interval:
7.5-95Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175592

Sampler(s): David Rowan

lof 1

00898338

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS92-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 13:56

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175592

Sampler(s): David Rowan

lof 1

00898339

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS92-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:58

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175592

Sampler(s): David Rowan

lof 1

00898340

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS92-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:00

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS93

Sampler(s): David Rowan

lof 1

00898341

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS93-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:28

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS93

Sampler(s): David Rowan

lof 1

00898342

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS93-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:30

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS93

Sampler(s): David Rowan

lof 1

00898343

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS93-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/13:32

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175594

Sampler(s): David Rowan

lof 1

00898344

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17S5S94-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:05

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175594

Sampler(s): David Rowan

lof 1

00898345

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS94-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:07

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175594

Sampler(s): David Rowan

lof 1

00898346

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS94-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:09

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS95

Sampler(s): David Rowan

lof 1

00898347

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS95-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/11:30

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS96

Sampler(s): David Rowan

lof 1

00898348

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS96-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/11:20

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS97

Sampler(s): David Rowan

lof 1

00898349

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS97-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/11:50

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 175598

Sampler(s): David Rowan

lof 1

00898350

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS98-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/11:40

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS99

Sampler(s): David Rowan

lof 1

00898351

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS99-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:15

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS99

Sampler(s): David Rowan

lof 1

00898352

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS99-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:17

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS99

Sampler(s): David Rowan

lof 1

00898353

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS99-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:19

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS100

Sampler(s): David Rowan

lof 1

00898354

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS100-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018 / 14:55

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS100

Sampler(s): David Rowan

lof 1

00898355

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS100-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018 / 14:57

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS100

Sampler(s): David Rowan

lof 1

00898356

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS100-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 15:00

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS101

Sampler(s): David Rowan

lof 1

00898357

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS101-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:36

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS101

Sampler(s): David Rowan

lof 1

00898358

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS101-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:38

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS101

Sampler(s): David Rowan

lof 1

00898359

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS101-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:40

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS102

Sampler(s): David Rowan

lof 1

00898360

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS102-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:45

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS102

Sampler(s): David Rowan

lof 1

00898361

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS102-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:47

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS102

Sampler(s): David Rowan

lof 1

00898362

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS102-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:49

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS103

Sampler(s): David Rowan

lof 1

00898363

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS103-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 15:05

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS103

Sampler(s): David Rowan

lof 1

00898364

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS103-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 15:07

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS104

Sampler(s): David Rowan

lof 1

00898365

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS104-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/ 16:00

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS104

Sampler(s): David Rowan

lof 1

00898366

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS104-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/ 16:05

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS105

Sampler(s): David Rowan

lof 1

00898367

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS105-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/15:21

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS105

Sampler(s): David Rowan

lof 1

00898368

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS105-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 15:23

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS106

Sampler(s): David Rowan

lof 1

00898369

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS106-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/10:50

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS107

Sampler(s): David Rowan

lof 1

00898370

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS107-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/11:00

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS108

Sampler(s): David Rowan

lof 1

00898371

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS108-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/13/2018/16:15

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS109

Sampler(s): David Rowan

lof 1

00898372

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS109-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/11:30

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS109

Sampler(s): David Rowan

lof 1

00898373

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS109-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/11:32

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS109

Sampler(s): David Rowan

lof 1

00898374

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS109-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/11:35

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS110

Sampler(s): David Rowan

lof 1

00898375

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS110-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 11:43

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|l ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS110

Sampler(s): David Rowan

lof 1

00898376

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS110-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 11:45

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS110

Sampler(s): David Rowan

lof 1

00898377

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS110-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 11:47

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|l ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS111

Sampler(s): David Rowan

lof 1

00898378

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS111-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:25

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS111

Sampler(s): David Rowan

lof 1

00898379

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS111-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:26

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|l ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS111

Sampler(s): David Rowan

lof 1

00898380

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS111-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:27

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS112

Sampler(s): David Rowan

lof 1

00898381

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS112-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:35

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|l ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS112

Sampler(s): David Rowan

lof 1

00898382

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS112-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:36

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS112

Sampler(s): David Rowan

lof 1

00898383

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS112-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:37

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS113

Sampler(s): David Rowan

lof 1

00898384

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS113-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 13:47

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS113

Sampler(s): David Rowan

lof 1

00898385

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS113-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 13:48

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS113

Sampler(s): David Rowan

lof 1

00898386

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS113-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 13:49

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS114

Sampler(s): David Rowan

lof 1

00898387

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS114-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:54

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS114

Sampler(s): David Rowan

lof 1

00898388

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS114-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 13:56

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS114

Sampler(s): David Rowan

lof 1

00898389

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS114-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:58

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS115

Sampler(s): David Rowan

lof 1

00898390

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS115-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/12:55

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS115

Sampler(s): David Rowan

lof 1

00898391

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS115-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/12:58

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS115

Sampler(s): David Rowan

lof 1

00898392

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS115-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:00

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS116

Sampler(s): David Rowan

lof 1

00898393

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS116-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:27

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS116

Sampler(s): David Rowan

lof 1

00898394

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS116-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:28

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS116

Sampler(s): David Rowan

lof 1

00898395

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS116-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:30

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS117

Sampler(s): David Rowan

lof 1

00898396

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS117-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:39

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS117

Sampler(s): David Rowan

lof 1

00898397

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS117-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:40

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS117

Sampler(s): David Rowan

lof 1

00898398

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS117-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:42

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS118

Sampler(s): David Rowan

lof 1

00898399

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS118-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:50

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS118

Sampler(s): David Rowan

lof 1

00898400

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS118-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/08:51

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS118

Sampler(s): David Rowan

lof 1

00898401

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS118-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018 /08:54

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS119

Sampler(s): David Rowan

lof 1

00898402

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS119-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:02

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS119

Sampler(s): David Rowan

lof 1

00898403

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS119-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:03

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS119

Sampler(s): David Rowan

lof 1

00898404

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS119-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:05

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS120

Sampler(s): David Rowan

lof 1

00898405

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS120-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:12

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS120

Sampler(s): David Rowan

lof 1

00898406

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS120-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:14

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|l ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS120

Sampler(s): David Rowan

lof 1

00898407

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS120-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/13:16

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS121

Sampler(s): David Rowan

lof 1

00898408

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS121-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:46

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS121

Sampler(s): David Rowan

lof 1

00898409

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS121-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:48

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS121

Sampler(s): David Rowan

lof 1

00898410

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS121-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:50

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS122

Sampler(s): David Rowan

lof 1

00898411

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS122-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:36

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS122

Sampler(s): David Rowan

lof 1

00898412

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS122-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:38

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS122

Sampler(s): David Rowan

lof 1

00898413

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS122-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:40

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS123

Sampler(s): David Rowan

lof 1

00898414

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS123-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:26

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS123

Sampler(s): David Rowan

lof 1

00898415

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS123-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:28

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS123

Sampler(s): David Rowan

lof 1

00898416

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS123-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:30

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS124

Sampler(s): David Rowan

lof 1

00898417

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS124-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:13

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS124

Sampler(s): David Rowan

lof 1

00898418

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS124-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:15

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS124

Sampler(s): David Rowan

lof 1

00898419

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS124-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/09:17

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS125

Sampler(s): David Rowan

lof 1

00898420

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS125-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:28

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS125

Sampler(s): David Rowan

lof 1

00898421

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS125-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/16:30

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS125

Sampler(s): David Rowan

lof 1

00898422

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS125-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:32

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS126

Sampler(s): David Rowan

lof 1

00898423

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS126-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:37

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS126

Sampler(s): David Rowan

lof 1

00898424

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS126-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/16:39

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17SS126

Sampler(s): David Rowan

lof 1

00898425

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17SS126-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:41

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17WWO01A

Sampler(s): David Rowan

lof 1

00898426

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17WWO01A-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/10:32

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




»

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 17WWO01A

Sampler(s): David Rowan

lof 1

00898427

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17WWO01A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/10:37

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 17WWO01A

Sampler(s): David Rowan

lof 1

00898428

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 17WWO01A-8.0-10.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/11/2018/ 10:40

Sample Purpose: REG

Sample Interval:
8-10Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011118 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-08A

Sampler(s): David Rowan

lof 1

00898429

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-08A-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/12:00

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-08A

Sampler(s): David Rowan

lof 1

00898430

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-08A-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/14/2018/12:05

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011518 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-14A

Sampler(s): David Rowan

lof 1

00898431

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-14A-0.0-2.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:25

Sample Purpose: REG

Sample Interval:
0-2Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-14A

Sampler(s): David Rowan

lof 1

00898432

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-14A-2.5-4.5

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:27

Sample Purpose: REG

Sample Interval:
25-45Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-14A

Sampler(s): David Rowan

lof 1

00898433

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-14A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 14:30

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-15A

Sampler(s): David Rowan

lof 1

00898434

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-15A-4.0-5.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/15:15

Sample Purpose: REG

Sample Interval:
4-5Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-15A

Sampler(s): David Rowan

lof 1

00898435

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-15A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/15:17

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-16A

Sampler(s): David Rowan

lof 1

00898436

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-16A-4.0-5.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:20

Sample Purpose: REG

Sample Interval:
4-5Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: v David Rowan
p bwj P
C'ed By: v David Rowan 8/28/2018
QCred By bwj P




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: COE17-16A

Sampler(s): David Rowan

lof 1

00898437

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: COE17-16A-5.0-7.0

Sampling Method: GR

Sample Notes:

DATE/TIME: 1/12/2018/ 16:22

Sample Purpose: REG

Sample Interval:
5-7Ft

Sample Matrix: SO

Chain of Custody COC Analysis Group Analytic Method
Notes
17-JAN-SO-ALSHT-011218 None EXPLOSIVES SW8330
Sampler: . David Rowan
s
C'ed By: . David Rowan 8/28/2018
ocery|| ™ .
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Appendix B

Monitoring Well and Piezometer Boring Logs,
Construction Diagrams, and Development Records
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)\

APTIM

BORING NO.:

MONITORING WELL NO.: 17PZ01

Well / Boring Log

SHEET

00898439

1 oF2

PROJECT NAME PROJECT NUMBER ELEVATION AND DATUM LOCATION

Longhorn Army Ammunition APTIM o o

Plant Project 501032 Northing: 6952783.40, Easting: 3315662.50 | LHAAP-17

DRILLING COMPANY DRILLERS DATE AND TIME STARTED DATE AND TIME COMPLETED
Best Drilling Sonny Tobola 0850 : 12.13.2017 1010 : 12.13.2017

DRILLING EQUIPMENT

DRILLING METHOD

HOLE DIAMETER DP TOTAL DEPTH

TOTAL NO. OF SAMPLES / THICKNESS

CME 75 Mobile Rig Hand Auger (0-5 feet) ~8" HSA TOTAL DEPTH_____ HA:
Direct Push ( ) DP:
HSA (30" ) HSA: 18/~2'6¢"
DRILLING FLUID: DRILLING ANGLE: WATER LEVEL LOGGED BY: DATE:
NA 90 degrees (vertical) DURING DRILLING: 11' D. Rowan 12.13.2017
FOLLOWING DRILLING: CHECKED BY: DATE:
___HRS AFTER DRILLING: _See Sample Form B. Foss 12.13.2017
ESTIMATED
PERCENT OF
E @ E - % < ) __ DESCRIPTION _ g‘
8 z E g é a Grgdmg Term, S.O.'l Group Name, quor (Code), Mmsture, s g ol g COMMENTS
L roLoay IE)FEEFI’ETTI; SAli\‘/I(;LE 3 E|E7|a | Consistency, Plasticity, Max Particle Sizes, Angularity, Shape, o | 2l 5|2
. Other g1 °
5
Note: First 48" using post hole digger for utility clearance then Located 10' SE of
probed to 60", boring drilled using ~8" diameter hollow stem 17WWO02
augers, logged from split spoon @ 2.5' intervals
1 18 1 to 2'6" - Silty clay w/ tr. sand, dark brown to gray at 2'6", firm, ML 2" PVC casing
moist, mottled orange Fe staining 20" screen from 10
5 2 30 2'6" to 5' - Same as above w/ darker gray color and loss of Fe ML to 30"
] staining 3' stick-up
3 30 5'to 7'6" - V. light gray sandy silt w/ clay,moist to v. moist, soft to [ ML
firm, tr. orange Fe staining
4 30 7'6" to 10" - Same as above w/ increased mottling of orange Fe ML
staining from 8' to bottom
10 5 18 10"to 11'6" - V light gray sandy silt, loss of clay and orange Fe ML Water @ 11', 11'
staining, soft to firm, wet to 22' declared
e 12 11'6" to 12'6" - Same as above only saturated, near fluid supported | ML saturated zone
matrix
7 30 12'6" to 15" - V. light gray silty sand, saturated fluid supported SM
matrix, slight twinge of odor, no orange Fe staining
15 8 18 15'to 17'6" - Same as above w/ increased gray color, no longer SM
fluid supported matrix staring at 16' turns into a wet silty sand, tr.
] orange Fe staining, loss of odor
9 30 17'6" to 19' - Same as above SM
10 12 19' to 20" - Sandy silt, v. light gray, mottled oragne Fe staining, ML
some lenses of black organics, moist, soft to firm, transition to a /CL
20 silty clay at 20'
11 18 20'to 21'6" - V. light gray silty sand, saturated SM
12 6 21'6" to 22' - light gray silt w/ sand, orange Fe staining mottled ML
| throughout, moist, soft to firm
13 6 22'to 22'6" - Green silty clay w/ tr. sand, moist, mottled orange Fe | CL
staining, firm to soft
14 30 22'6" to 25' - Silt w/sand, light gray, moist, periodic black organic | ML
25 nodules, firm to soft, high clay concentration from 24'6" to 25', 22'to 25'
sheeted considered wet
not fully saturated




00898440

)\
APTIM

Well / Boring Log

BORING NO.:
SHEET __ 2 OF 2
MONITORING WELL NO.: 17PZ01 —e

PROJECT NAME PROJECT NUMBER ELEVATION AND DATUM LOCATION

Longhorn Army Ammunition APTIM o o

Plant Project 501032 Northing: 6952783.40, Easting: 3315662.50 | LHAAP-17

DRILLING COMPANY DRILLERS DATE AND TIME STARTED DATE AND TIME COMPLETED
Best Drilling Sonny Tobola 0850 : 12.13.2017 1010 : 12.13.2017

DRILLING EQUIPMENT

DRILLING METHOD

HOLE DIAMETER

DP TOTAL DEPTH

TOTAL NO. OF SAMPLES / THICKNESS

CME 75 Mobile Rig Hand Auger (0-5 feet) ~8" HSA TOTAL DEPTH_____ HA:
Direct Push ( ) DP:
HSA (30" ) HSA: 18/~2'¢"
DRILLING FLUID: DRILLING ANGLE: WATER LEVEL LOGGED BY: DATE:
NA 90 degrees (vertical) DURING DRILLING: 11' D. Rowan 12.13.2017
FOLLOWING DRILLING: CHECKED BY: DATE:
___HRS AFTER DRILLING: _See Sample Form B. Foss 12.13.2017
ESTIMATED
PERCENT OF
E @ E - % < ) __ DESCRIPTION _ 3
§ I|a g é a Grgdmg Term, S.O.'l Group Name, quor (Code), Mmsture, g g ol 9 COMMENTS
R IE)FEEFI’ETTI; SAli\‘/I(;LE 3 z %} o | Consistency, Plasticity, Max Particle Sizes, Angularity, Shape, o |2 (% z
& Other g1 °
5
25
15 18 25't0 26'6" - Silty clay w/ fair amount of sand, firm to soft, moist | CL 25't0 29'is
to v. moist, int. black organic lenses and nodules considered moist
16 12 26'6" to 27'6" - Dark gray to black clayey silt, damp, sheeted, tr. CL
sand, firm to brittle, no plasticity 29'to 30'is
17 18 27'6" to 29' - Med. gray silt w/ clay, tr. sand, firm to soft, brittle ML considered damp
sheeted layers, moist to damp to dry
30 |18 12 29' to 30' - Dark gray to black silty clay, damp to dry, firm to soft, |CL

brittle sheeted layers
30' - End boring




)\
APTIM

MONITORING WELL
CONSTRUCTION

00898441

Project: Longhorn Army Ammunition Plant
Location: Karnack, Texas

Client: US Army Corps of Engineers
Subcontractor: Best Drilling

Driller: Sonny Tobola

Field Representative: B. Foss D. Rowan

Well Number: 17PZ01

Site Location: LHAAP-17

Installation Date: 12.13.2017

Northing: 6952783.40
Easting: 3315662.50

V

Protective Cover Elevation NM

(f):

Top of Casing Elv. (ft): 177.22 l_l
Top of Casing Stickup (ft): 3.08

Land Surface Elv. (ft): 17414 J

Approximate Diameter

of Borehole (in) 8

Well Casing Diameter (in): 2

]

Depth to Water (ft):
During Drilling: 11 —
Date: 12.13.2017
Post Development NM J
Date: NM
Top of Bentonite Seal (ft): 6 I : -
Top of Filter Pack (ft): 8 I E
>
Top of Screen Interval (ft): 10 |
Bottom of Screen
Interval (ft): 30
Bottom of Well (ft): 30 —
N
) Z
Bottom of Filter Pack (ft): 30 S

Bottom of Borehole (ft): 30 — E

Form Number: CFS-830-19-FM—03005

Protective Casing:

Type:
Dimensions (in):
Length (ft):
Guard Post:

Ground Seal (Surface Pad)
Dimensions:
Type:
Annular Space Seal
Type:

Installation:

Bentonite Seal:

Type:
Installation:

Hydration Time (hrs):

Filter Pack Material:
Product Name
Size:
Volume Added (ft®):
Installation

Well Casing:

Type:

Diameter (in):

Well Screen Casing:

Type:

Slot Size (in):

Sump/End Cap:

Steel Stickup
4
5
4 bollards

4xa

Concrete

Bentonite/Portland Cement Grout

Gravity  Tremie P
Pellets Slurry
B-in-Lifts One Section
Gravity  Fremie Pumped
2 hours
Silica Sand
20/40

14.5 x 50# bags
Gravity Tremie

PVC

PVC
0.010 %Open——

Continuous Wrap Factory Slot

Cap

Page 1 of 1




00898442

) \
APT'M Well / Boring Log

BORING NO.:

SHEET 1 ofF.1
MONITORING WELL NO.: _17PZ02 —_—

PROJECT NAME PROJECT NUMBER ELEVATION AND DATUM LOCATION
Longhorn Army Ammunition APTIM o o
Plant Project 501032 Northing: 6952764.55, Easting: 3315647.64 | LHAAP-17
DRILLING COMPANY DRILLERS DATE AND TIME STARTED DATE AND TIME COMPLETED
Best Drilling Sonny Tobola 1200 : 12.13.2017 1250 : 12.13.2017
DRILLING EQUIPMENT DRILLING METHOD HOLE DIAMETER DP TOTAL DEPTH TOTAL NO. OF SAMPLES / THICKNESS
CME 75 Mobile Rig Hand Auger (0-5 feet) 10.25 HSA TOTAL DEPTH HA:
Direct Push ( ) DP:
HSA (30" ) HSA: 6/5'
DRILLING FLUID: DRILLING ANGLE: WATER LEVEL LOGGED BY: DATE:
NA 90 degrees (vertical) DURING DRILLING: 12 D. Rowan 12.13.2017
FOLLOWING DRILLING: CHECKED BY: DATE:
___HRS AFTER DRILLING: _See Sample Form B. Foss 12.13.2017
ESTIMATED
PERCENT OF
O]
E @ E P DESCRIPTION 3
35| & “§ 5 § Grading Term, Soil Group Name, Color (Code), Moisture, 21 2| al o
DEPTH | SAMPLE |[OZ|z<=|x & ; i ; ; ; > 2| z| 4 COMMENTS
LITHOLOGY | (FEET) wo  |ZE[E o Consistency, Plasticity, Max Particle Sizes, Angularity, Shape, o | 2l 5|2
. Other g1 °
5
Note: First 48" using post hole digger for utility clearance then 2" PVC casing
probed to 60", boring drilled using ~10.25" diameter hollow stem 20" screen from
augers, logged from split spoon @ 5' intervals 10" to 30’
1 36 s | 2'to5' - Gray, moist, firm, silty clay w/orange Fe staining mottled | CL TD 30'
throughout, plastic
2 60 5.5 |5'to 8- same as above CL
8'to 10' - Dark gray silt, high concentration of orange Fe staining, | ML
10 damp to slightly moist, low to no plasticity even when wet
3 60 8-5 | 10'to 12' - Light gray sandy silt, wet, firm to soft, high ML
concentration of orange Fe staining
12'to 13'6" - Saturated, silty sand, light gray, no orange Fe staining | SM water @ 12"
13'6" to 15' - Light gray sandy silt, wet, firm to soft, high ML
concentration of orange Fe staining
4 60 4.5 | 15'to 17" - No recovery due to fluid supported sand matrix SM
17'to 19' - Saturated silty sand w/ some orange Fe staining SM
20 19' to 20" - Sandy silt, light gray, high concentration of orange Fe ML
staining, firm to soft
5 60 45 |20"to21'-same as above ML
21'to 24" - Sandy silt, sheeted, light gray, moist, firm to soft, brittle, | ML
no plasticity
24'to 25" - Black silt w/ some clay, sheeted, damp, no orange Fe OL
staining
6 60 5 25'to 30" - Same as above OL
30 30' - End boring
40




)\
APTIM

MONITORING WELL
CONSTRUCTION

00898443

Project: Longhorn Army Ammunition Plant
Location: Karnack, Texas

Client: US Army Corps of Engineers
Subcontractor: Best Drilling

Driller: Sonny Tobola

Field Representative: B. Foss D. Rowan

Well Number: 17PZ02

Site Location: LHAAP-17

Installation Date: 12.13.2017

Northing: 6952764.55
Easting: 3315647.64

V

Protective Cover Elevation NM

(f):

Top of Casing Elv. (ft): 177.75 l_l
Top of Casing Stickup (ft): 3.18

Land Surface Elv. (ft): 174.57 J

Approximate Diameter
of Borehole (in) 10 Ya

Well Casing Diameter (in): 2

]

Depth to Water (ft):
During Drilling: 12 —
Date: 12.13.2017
Post Development NM J
Date: NM
Top of Bentonite Seal (ft): 6 I : -
Top of Filter Pack (ft): 8 I E
>
Top of Screen Interval (ft): 10 |
Bottom of Screen
Interval (ft): 30
Bottom of Well (ft): 30 —
N
) Z
Bottom of Filter Pack (ft): 30 S

Bottom of Borehole (ft): 30 — E

Form Number: CFS-830-19-FM—03005

Protective Casing:

Type:
Dimensions (in):
Length (ft):
Guard Post:

Ground Seal (Surface Pad)
Dimensions:
Type:
Annular Space Seal
Type:

Installation:

Bentonite Seal:

Type:
Installation:

Hydration Time (hrs):

Filter Pack Material:
Product Name
Size:
Volume Added (ft®):
Installation

Well Casing:

Type:

Diameter (in):

Well Screen Casing:

Type:

Slot Size (in):

Sump/End Cap:

Steel Stickup
4
5
4 bollards

4xa

Concrete

Bentonite/Portland Cement Grout

Gravity  Tremie I
Pellets Slurry
B-in-Lifts One Section
Gravity  Fremie Pumped
2 hours
Silica Sand
20/40

18 x 50# bags
Gravity Tremie

PVC

PVC
0.010 %Open——

Continuous Wrap Factory Slot

Cap

Page 1 of 1




)\
APTIM

BORING NO.:

MONITORING WELL NO.: _17PZ03

Well / Boring Log

SHEET 1

00898444

PROJECT NAME PROJECT NUMBER ELEVATION AND DATUM LOCATION

Longhorn Army Ammunition APTIM . .

Plant Project 501032 Northing: 6952773.35, Easting 3315739.59 | LHAAP-17

DRILLING COMPANY DRILLERS DATE AND TIME STARTED DATE AND TIME COMPLETED
Best Drilling Sonny Tobola 1440 : 12.13.2017 1530 : 12.13.2017

DRILLING EQUIPMENT

DRILLING METHOD

HOLE DIAMETER

DP TOTAL DEPTH

TOTAL NO. OF SAMPLES / THICKNESS

CME 75 Mobile Rig Hand Auger (0-5 feet) 10.25 HSA TOTAL DEPTH_____ HA:
Direct Push ( ) DP:
HSA (30" ) HSA: 6/5'
DRILLING FLUID: DRILLING ANGLE: WATER LEVEL LOGGED BY: DATE:
NA 90 degrees (vertical) DURING DRILLING: 12'6" D. Rowan 12.13.2017
FOLLOWING DRILLING: CHECKED BY: DATE:
___HRS AFTER DRILLING: _See Sample Form B. Foss 12.13.2017
ESTIMATED
PERCENT OF
E @ E - % < ) __ DESCRIPTION _ g‘
8 z E g é a Grgdmg Term, S.O.'l Group Name, quor (Code), Mmsture, s g ol g COMMENTS
L roLoay IE)FEEFI’ETTI; SAli\‘/I(;LE 3 E|E7|a | Consistency, Plasticity, Max Particle Sizes, Angularity, Shape, o | 2l 5|2
. Other g1 °
5
Note: First 48" using post hole digger for utility clearance then 2" PVC casing
probed to 60", boring drilled using ~10.25" diameter hollow stem 15' screen from 9'
e | ausers, logged from split spoon @ 5' intervals to 24'
1 30 2'6" to 5' - Black and red topsoil to 4' transition to gray silty clay, [Pt/
damp to dry CL
2 60 5.7 | 5'to9' - Light gray, mottled silty clay, moist, firm to soft, orange CL
] Fe staining
10 9'to 10' - same as above only silt w/sand, v. fine grained ML
3 60 03 110" to 12'6" - Wet, light gray silt, mottled, orange Fe staining ML
12'6" to 14" Saturated silty sand, mottled, light gray, orange Fe SM Water at 12'6" to
staining 18'
14" to 15' - Light gray, silty sand, non-mottled, little to no orange SM
Fe staining
T4 60 6.0 [ 15'to 18'- Same as above in a fluid supported matrix SM
18' to 20" - Light gray, mottled, orange Fe staining, silty clay w/ CL
20 sand, wet, firm to soft
5 60 53 20'to 25" - Light gray, clayey silt w/ sand, mottled, firm, wet to ML
moist, orange Fe staining Well set at 24'
6 60 47 | 25'to 26' - Light gray silt, v. moist to wet ML w/15' screen due
] 26'to 27'6" - Light gray, sandy silt, firm, wet ML to substrate
27'6" to 30' Silty sand nearly saturated, light gray SM becoming
30 30" - End boring unsaturated from
approximately 22"
to 25' 6" and then
increasingly wet
and saturated.
Bentonite plug
40 from 24' to 30' to
prevent cross
contamination of
deeper saturated
zone.
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MONITORING WELL
CONSTRUCTION

00898445

Project: Longhorn Army Ammunition Plant
Location: Karnack, Texas

Client: US Army Corps of Engineers
Subcontractor: Best Drilling

Driller: Sonny Tobola

Field Representative: B. Foss D. Rowan

Well Number: 17PZ03

Site Location: LHAAP-17

Installation Date: 12.13.2017

Northing: 6952773.35
Easting: 3315739.59

V

Protective Cover Elevation NM

(f):

Top of Casing Elv. (ft): 177.76 l_l
Top of Casing Stickup (ft): 3.07

Land Surface Elv. (ft): 174.69 J

Approximate Diameter
of Borehole (in) 10 Ya

Well Casing Diameter (in): 2

]

Depth to Water (ft):
During Drilling: 12.5 —
Date: 12.13.2017
Post Development NM J
Date: NM
Top of Bentonite Seal (ft): 4 I ; -
Top of Filter Pack (ft): 6 I E
>
Top of Screen Interval (ft): 9 |
Bottom of Screen
Interval (ft): 24
Bottom of Well (ft): 24 e
N
) Z
Bottom of Filter Pack (ft): 24 =~

Bottom of Borehole (ft): 30 — E

Form Number: CFS-830-19-FM—03005

Protective Casing:

Type:
Dimensions (in):
Length (ft):
Guard Post:

Ground Seal (Surface Pad)
Dimensions:
Type:
Annular Space Seal
Type:

Installation:

Bentonite Seal:

Type:
Installation:

Hydration Time (hrs):

Filter Pack Material:
Product Name
Size:
Volume Added (ft®):
Installation

Well Casing:

Type:

Diameter (in):

Well Screen Casing:

Type:

Slot Size (in):

Sump/End Cap:

Steel Stickup
4
5
4 bollards

4xa

Concrete

Bentonite/Portland Cement Grout

Gravity  Tremie I
Pellets Slurry
B-in-Lifts One Section
Gravity  Fremie Pumped
2 hours
Silica Sand
20/40

18 x 50# bags

Gravity Tremie

PVC

PVC
0.010 %Open——

Continuous Wrap Factory Slot

Cap

Page 1 of 1
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Well / Boring Log

00898446

BORING NO.:
SHEET __ 1 oOF_l
MONITORING WELL NO.: 17WW19
PROJECT NAME PROJECT NUMBER ELEVATION AND DATUM LOCATION
Longhorn Army Ammunition APTIM Northing: 6952718.36 LHAAP17
Plant Project 501032 Easting: 33156313.67
DRILLING COMPANY DRILLERS DATE AND TIME STARTED DATE AND TIME COMPLETED
Best Drilling Sonny Tobola 0730 : 12.15.2017 0830 : 12.15.2017
DRILLING EQUIPMENT DRILLING METHOD HOLE DIAMETER DP TOTAL DEPTH TOTAL NO. OF SAMPLES / THICKNESS
CME 75 Mobile Rig Hand Auger (0-5 feet) 10.25 HSA TOTAL DEPTH HA:
Direct Push ( ) DP:
HSA (25 ) HSA: 5/5'
DRILLING FLUID: DRILLING ANGLE: WATER LEVEL LOGGED BY: DATE:
NA 90 degrees (vertical) DURING DRILLING: 11'6" D. Rowan 12.15.2017
FOLLOWING DRILLING: CHECKED BY: DATE:
___HRS AFTER DRILLING: _See Sample Form W. Foss 12.15.2017
ESTIMATED
1 PERCENT OF
O]
E @ E P DESCRIPTION 3
35| & “§ 5 § Grading Term, Soil Group Name, Color (Code), Moisture, 21 2| al o
DEPTH | SAMPLE |[OZ|z<=|x & ; i ; ; ; > 2| z| 4 COMMENTS
LITHOLOGY | (FEET) wo  |ZE[E o Consistency, Plasticity, Max Particle Sizes, Angularity, Shape, o | 2l 5|2
. Other g1 °
5
Note: First 4" using post hole digger for utility clearance then 4" PVC casing
probed to 60", boring drilled using ~10.25" diameter hollow stem 15' screen from
augers, logged from split spoon @ 5' intervals. 10" to 25'
1 36 hs |2 to4'-Dry to damp, light gray clayey silt, mottled w/ orange Fe | M-
5 staining and black organic nodules, no plasticity even when wet,
firm to brittle
4'to 5' - Moist gray clayey silt, w/ int. sand, mottled orange Fe ML
staining, black organics, slightly plastic, firm to soft
2 60 -2 | 5'to0 6'6" - Same as above ML
10 6'6" - 10' - Gray and tan sandy silt, moist, stiff to soft, mottled MH
4 | orange Fe staining, black organic lenses, no plasticity
3 42 10" to 11'6" - Moist orange sandy silt, mottled orange Fe staining, MH
black organics, slightly plastic, firm to soft
11'6" to 13'6" - Saturated silty sand, light gray, orange Fe staining, | gy water at 11'6" to
loss of black organics 18'6"/19'
15 13'6" to 15' - No recovery super saturated fluid supported matrix SM
lost in bore hole
4 30 57 | 15'to 18'6" - Same as above SM
18'6" to 19'6" - Wet, black and gray silty clay, firm to soft, plastic, | €L
mottled orange Fe staining w/ int. black organic nodules
20 19'6" to 20' - Light gray to black clayey silt, moist, firm, slight ML
plasticity, mottled orange Fe staining
5 60 *3 [ 20'to 25' - Dark gray silty clay to clayey silt, moist to damp, firm, |~
no plasticity, loss of Fe staining and organics at 23'6" to bottom,
sheeted
25 25' - End of boring
30
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MONITORING WELL
CONSTRUCTION

00898447

Project: Longhorn Army Ammunition Plant

Location: Karnack, Texas

Client: US Army Corp of Engineers
Subcontractor: Best Drilling

Driller: Sonny Tobola

Field Representative:D. Rowan

Well Number: 17WW19
Site Location: LHAAP-17
Installation Date: 12.15.2017

Northing: 6952718.36
Easting: 3315313.67

Protective Cover Elevation

(ft):

Top of Casing Elv. (ft):

Top of Casing Stickup (ft):

Land Surface Elv. (ft):

Approximate Diameter

of Borehole (in)

Well Casing Diameter (in):

Depth to Water (ft):
During Drilling:
Date:
Post Development
Date:

Top of Bentonite Seal (ft):

Top of Filter Pack (ft):

Top of Screen Interval (ft):

Bottom of Screen

Interval (ft):

Bottom of Well (ft):

Bottom of Filter Pack (ft):

Bottom of Borehole (ft):

Form Number: CFS-830-19-FM—03005

NM

180.08
3.45

176.63

10 Ya

115
12.15.2017
NM
NM

10

25

25

25

25

V

L
T

]

Vv

/ WV

Protective Casing:

Type:
Dimensions (in):
Length (ft):
Guard Post:

Ground Seal (Surface Pad)
Dimensions:
Type:
Annular Space Seal
Type:

Installation:

Bentonite Seal:

Type:
Installation:

Hydration Time (hrs):

Filter Pack Material:
Product Name
Size:
Volume Added (ft®):
Installation

Well Casing:

Type:

Diameter (in):

Well Screen Casing:

Type:

Slot Size (in):

Sump/End Cap:

Steel Stickup
4
5
4 bollards

4xa

Concrete

Bentonite/Portland Cement Grout

Gravity  Tremie I
Pellets Slurry
B-in-Lifts One Section
Gravity  Fremie Pumped
2 hours
Silica Sand
20/40

18 x 50# bags
Gravity Tremie

PVC

PVC
0.010 %Open——

Continuous Wrap Factory Slot

Cap

Page 1 of 1




00898448

Page 1 of ___
MONITORING WELL DEVELOPMENT FORM
LocATion 181 LUAane- Loc: | #7201 pate: 1&-15 1}~
Project Name: Longhorn Amy Ammunition Plant Project#: SoludL- Recorded By. h~ “M'ﬂ-'\ L L S— -
Water Quatity Meter TypeD# Y$T  (h2o V2 B oL\ Water Level Indicator TypefID #: TA Pﬂ‘-{
EQUIPMENT  |Equipment Graup: Equpment Group:
Development Equipment: Wwate O a. Equipment Decon.: 7
Casing 1.D. (in} [a}; s Uit Casing Volume (galftin f) (b} 2.[0 Inital Depthto Water (R)(c} g~
WELL
o |TotalWelDeptn iy 33.235” Water Column Thickness () [d-c): 23945 |wellvoume(ga acixb)  3- D&

Ground Condition of Well: Remarks: R w— p—
EASl;"G"-c;s;ng"o(m][-a]"ulll"' '.'.'.'.'.-4'.'.'.~.-.-.-.'.-.-1.6 ----- f7.;-al'~~22 ........ 3'0 ......... 4 -o ------ ,_43 : 50 e it 60 MR 70;; 86 L
INFO Uniit Casing Volume (gaklin f) [b]: 000 |[o16/] o020 0.37 0.65 0.75 1.0 15 20 26

\/
Method
o | I | ||y oo |y | oo | o | | g | s
odor, clarity, etc.
{24 hny s:;g: (FTOC) (gal) pm} (€) (mSicm) (mgiL) (NTU) ( IL!L) (ers ( y
/sl |Ises | Boas | Bans| O |0.65 [lEsy [teg4) (2] 133 | o /A 3y € v,
715 | g | 1335 /e [ far [ 27¢] Lo | 60 b Clrmdry
1S Yo 1 ] 11.9(, Lﬂ_ Qg | lso | Leo 37 Moo
Isso 1.5 g9y | L1 \- <] 2¢0 72 No? Yude Cren Yk
‘\ ILIU.) \ '?):2/5‘ \ 20.U2 L 2 ] - Yo ‘{0 3? N ( L
\} b1 \ -0 \Y 2000 | [, o [y 40
7/ | \ |
/ /
/ [

Development Criteria: 1) sediment <0.75 mUL, 2) turbidity within 10 NTU range for 30 minutes, 3) +/-0.5 C, +/- 0.1 pH, +- 3 % conductivity, +/- 10% DO fot 3 consecutive readings, AND
4} remove water added during driling and censtruction
33

|7 G



00898449

Page1 of _)
MONITORING WELL DEVELOPMENT FORM
. Liaap. 1 toap: | 21220 pate: V2.0S.1 2
Ptqectuame Longhorn Anny Ammunition Plant ijec!# """"""""" Bgcqrdfd.ﬁv 'b\'z-~—-;e_ﬂ$‘fed.3¥ ................ -
Water Quality MeterType!lD# *IGL bnvw. #Hm( B Waler Level lndlcatorTypelID# ﬁ}—,e,-g.& PQ,A,_,_
EQUIPMENT Eqmpment Gloup Egym\oﬂt Group
........ DevempmenlEqunpmm(L\/lu,u Q\_‘p - ”EqmpmentDecon 7
il CaslnaiD (M) [ar ’L“ Uniit Caslng Volume (gamm n] [b): o-le Initial Depth to Water (f) [c]: lo l,
INFO  [Total Weh Depth (1) [df 3 3T Water Column Thickness (R) jd-cf & 2 Well Volume (gal) ([d<] x b S.lo%¢’
Ground Condition of Well IRemarks
= o 'cassngman)fal """""""""""""""""" 6 [0 Y 221 0 ] 40 | . 50 | 60 | 70 ] 80
INFO __ Unit Casing Volume (galin ) [b} 009 | \o.16 0.20 037 | 065 0.75 1.0 15 20 2.6
- Water Volume Pumping Conduc
Time (pump, Temp. | po Tub. Sed. Radiation Remarks
Date Level Removed Rate pH tivity
Hao | o | 00 [ @ [ gm | © maiemy | ML | (NTU |ty 1) L
i (R | (0 N [lgo [235¢ [ 197 (16 =31
s libzo] £ | (.24 [dwe |2 4581230 1w
( o | \ [ (221 .99 |2 ung| vy | o0
N Jeus| ] ls‘.lo Q9w | Gar | 2997 | w.lo | 2w
/\ Lbso .{ {1 1.2 | 4o |2 A% wae| 10
\
\
Development Criteria:

1) sediment <0.75 mLIL, 2) turbidity within 10 NTU range for 30 minutes, 3) +)- 0.5 C, +/- 0.1 pH, +/- 3 % conductivity, +/- 10% DO for 3 consecutive readings, AND
4} remove water added during driling and construction



00898450

|
Page 1 of ____
MONITORING WELL DEVELOPMENT FORM

Project Name: Longhorn Amyy Ammunition Plant Project #: Recorded By: ‘ Checked Qy ..........

Water Quality Meter Type/ID #: Water Level Indicator Type/ID #:

Development Equipment: EqupmentDecon.. .
Ll |CesingiD(m 2™ Unit Casing Volume (galltin f) [b]: o.lG nitlal Depthto Water (R) ¢~ 19- 19
INFo  [TotalWellDepth (tyfg} 27 % Water Column Thickness (R) [d-c): %% Well Volume (gal) {d-c) x b}: 53

Ground Condition of Well: Remarks: :

i éA.s IMG T casmg 1-0'("").['31' ................................................ 2 '5 ..... = 'CZ.)}/ ....... 2 ;2 ....... 30 ......... ib. ...... 4.3' .......... 50 ....... - 0 : E -7.b ..... B-.O Sal
_INFO __|Unit Casing Volume (gaifin f) [b} 0.9 0.16 020 | o037 0.65 075 10 15 20 2.6
HMethod Wat vai Pumi
Date Time (pump, L:vi: Re::;T: d ugl;:;ng Temp. oH c‘:i'::;c’ Do Turb. Sed. ammu% Rema':ks
{24 h) s:;g;e. FT0C) (gal) ipmi () mSicm) {mgiL) (NTU) (mLiL) Ry (odor, clarity, efc.)
12151 | M2 | Pz | ko | © 005 | 57|13 |20 |17 [ 16w7 | | le7.y (lwd7 fany
[ Mo | 4 13 | Lo |/ Wur [P [ Jwe [Hr |lggz Uty | st dovw Awn vitr Eaualrpin,
\ [l [ [ 7% [1Ro [/ 20 | 1% | oM |35y | heo T6 |Rmil w9 Fcsbey toniin fn
\ Yo ¥IP 20 ‘\ VW.o | 2co| Sley| Yot | lovw ?_'U
N 250 | 20 | \ 2o | Lay | 3| Yas | o P
A \
| )Slo’ | [ 25¢ ] 297 [0 |16 | Caa|3um | o3 | % | .2
/ 1578 / Wy | 524 \ |2ouz|Cay | vosg| Yoo | S \ Ly ¢
IS0 28| 3¢ s 699 | 3085 | Yew | §2¢ \ | ¢ 8 e
0 F T
/ \ _

Development Criteria:

1) sediment <0.75 mLiL, 2) turbidity within 10 NTU range for 30 minutes, 3) +/-0.5 C, +/- 0.1 pH, +/- 3 % conductivity. +/- 10% DO for 3 consecutive readings, AND

4) remove water added during driling and construction


Allen.Willmore
Line

Allen.Willmore
Line


00898451
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00898452

BORING LOG Sheet: 1 of 1

Boring/Well ID: 17WW20

Project No.: 501032
Client: usace
Location: LHaAP-17
Started: 4/26/2018
Ended: 4/26/2018

Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Drill Rig Model: CME-75 Edited By:

Driller: Sonny Tabola Checked By:Bill Foss
Drlling Method: Hollow-Stem Auger Number:

Hole Diameter: 10 (inches)

I 23 i E - % ~lo % O Y First Water: 19.2 ft bgs on 26-Apr-18 at hrs WELL
E =0 & ; & z il = = 5 g Eo 88 \ 4 Static Water: ft bgson at hrs DETAIL| COMMENTS
= G2l RiE0ac|R g3 e -
4Z| & = 85 E H4E6 |35 SOIL / ROCK DESCRIPTION NOTES
A — [
1250 0 H 7 CL | SILTY LEAN CLAY ; light brown (7.5YR 6/4); dry; firm; with
ﬁ = / medium plasticity.
1255 0 g
' ]
1300 1.2
1305 23 \ §
. | 10]
1310 14
1 £+ SR N S S i e T D S S
1315 21 |*| SM | SILTY SAND ; yellowish red (SYR 5/6); moist to wet; dense. Used Enviroplug
K ] *le Medium Bentonite
ol Chips. Hydrated
o '- e e e e eI chips inl ft lifts.
1 / CL | Light brown (7.5YR 6/4); dry; firm; with medium plasticity. Allowed to hydrate
1320 12 I for 1 hour
1325 1.8 | ;
SZ A'—_ T T T O ARITS L olia L T A ENTD /AN, T T e e T e — ‘v . .
20 F 2 5 I SILTY SAND ; light brown (7.5YR 6/4); moist to wet; medium o Used Pioneer silica
1330 5 1 — A dense; mostly sand; little silty fines. o sand 20/40
W1 g
1335 13 1 [k a8
A R 1 i
1340 1.0 et set well at 28.5 &
- o b’ ::‘ bgs. Screen from 18
d ,. o :.: ; to 28 bgs
0.0 \ | | et -
30 A

Project No.: 501032
Location: TBD

Boring was terminated at approximately 30 feet bgs. Boring/well ID: 17WW20
Sheet: 1 of 1




00898453

WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLAN - SITE 17 WELL/BORING ID: 17WW20

PROJECT NAME: INVESTIGATION AT SITE 17 DRILLING METHOD: HOLLOW STEM AUGER

PROJECT NO.: 501032 DATE(S): 4/26/18

DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: TBD

DRILLER: SONNY TOBOLA NORTHING: 8D

SCIENTIST: ALLEN WILLMORE EASTING: TBD
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP

Dimensions: 2 X8 SQUARED }

Length: 5FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  TBD
e e e e e

4 STEEL BOLLARDS CONCRETED INTO
GROUD SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

-
ﬁ'\r
ﬁ'\r

B

L
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X 3FT X6 IN (THICK)
:‘:‘: Type: CONCRETE
L
Casing Elevation (NAVD 88): TBD WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/ll
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 14 FT BGS

Top of Filter Pack: 16 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 18 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~19.2 FT BGS
Date 4/26/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 28 FT BGS
Bottom of Well: 28.5 FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 6 INCH CONE
Borehole Depth: 30

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.

Rose Zeiler (BRAC) was consulted by Praveen Srivastav (APTIM) for final well depth. Clay was not found at bottom of boring.




00898454

WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS

WELL ID: 177WW20

Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 4/26/2018 Development 5/2/2018;5/13/2018
Date: Date:

Water Level Initial; 18.3 Final; 26.1 Develop Method: PUMPING AND SURGING Total Vol. Dev: 105

Final:

Weather: SEE FADL Screen Interval (ft BTOC) Top: 19 Bottom: 29

Wetted Volume: Total Depth:

.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: _29.5 Final: 29.5

Cumulutive Water Quality Parameters Water Level (ft]
Time Volume Comments
(gallons) Cond btoc)
Temp pH (ms/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
14:30 9 18.89 NR 5.401 6435.48 8.22 118.7 NR murky
14:37 18 18.78 6.40 5.490 715.00 7.64 104.9 NR murky
14:45 27 18.70 6.67 6.696 678.18 6.36 91.1 NR murky
14:52 46 18.66 6.73 6.698 456.32 6.06 89.8 NR murky
15:00 55 18.67 6.71 6.699 301.2 6.04 89.9 26.6 murky
5/3/2018

13:30 75 18.67 6.73 6.697 42.4 6.07 89.2 NR cloudy
16:31 105 18.41 6.72 6.696 18.2 6.07 89.3 26.1 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




LONGHORN ARMY AMMUNITION PLANT (LHAAP) - KARNACK, TEXAS

PREPARED FOR APTIM Federal Services, LLC.

2500 CityWest Blvd, Suite 1700
Houston, Texas 77042

TEXAS STATE PLANE COORDINATE SYSTEM
NORTH CENTRAL ZONE (4202), 1983 NORTH AMERICAN DATUM

MONITORING WELL NORTHING EASTING NAVD 88 ELEVATION
TOP OF CASING TOP OF CASING TOP OF CASING GROUND
04WWO06 6959225.38 3305871.99 215.63 212.52
04WWO07 6959038.63 3306006.11 214.64 211.66
04WWO08 6959148.15 3305963.41 214.82 212.07
17WW19 6952718.36 3315313.67 180.08 176.63
17P701 6952783.40 3315662.50 177.22 174.14
17PZ02 6952764.55 3315647.64 177.75 174.57
17PZ03 6952773.35 3315739.59 177.76 174.69
DAVID R. COLLINS, JR. R.P.L.S.#6488

SURVEY DATE: FEBRUARY 14, 2018

00898455
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APTIM FEDERAL SERVICES, LLC

PRE-DESIGN INVESTIGATION REPORT, LHAAP-17 BURNING GROUND NO. 2/ FLASHING AREA, GROUP 2

Appendix C
Soil and Groundwater Analytical Data Reports
(Provided on compact disc)
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00898457

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

December 04, 2017

Jennifer Hoang
Aptim Environmental & Infrastucture, Inc.
2500 City West Blvd., Suite 1700
Houston, TX 77042
Work Order: HS17110803

Laboratory Results for; Longhorn Army Ammunition Plant

Dear Jennifer,

ALS Environmental received 7 sample(s) on Nov 15, 2017 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
Sonia West
Project Manager

Right Solutions - Right Partner www.alsglobal.com

Page 1 of 164



ALS Group USA, Corp

00898458

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: Longhorn Army Ammunition Plant SAMPLE SUMMARY
Work Order: HS17110803

Lab Samp ID Client Sample ID Matrix TagNo Collection Date Date Received Hold
HS17110803-01 17TB01-111417 Water ALS 14-Nov-2017 09:10 15-Nov-2017 08:40 [:]

102817-14

HS17110803-02 C-07-111417 Groundwater 14-Nov-2017 10:10 15-Nov-2017 08:40 D
HS17110803-03 17WWO08-111417 Groundwater 14-Nov-2017 11:00 15-Nov-2017 08:40 D
HS17110803-04 17WWO07-111417 Groundwater 14-Nov-2017 11:55 15-Nov-2017 08:40 [:]
HS17110803-05 17WW13-111417 Groundwater 14-Nov-2017 12:35 15-Nov-2017 08:40 D
HS17110803-06 130-111417 Groundwater 14-Nov-2017 13:25 15-Nov-2017 08:40 D
HS17110803-07 17WW03-11417 Groundwater 14-Nov-2017 14:20 15-Nov-2017 08:40 [:]

Page 2 of 164



00898459

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. CASE NARRATIVE
Project: Longhorn Army Ammunition Plant

Work Order: HS17110803

Work Order Comments

» The analyses for Perchlorate were subcontracted to ALS Environmental in Salt Lake City, UT.

GCMS Volatiles by Method SW8260
Batch ID: R305690
Sample ID: HS17110677-07MS

* MS and MSD are for an unrelated sample

Page 3 of 164
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ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17TB01-111417 Lab ID:HS17110803-01
Collection Date: 14-Nov-2017 09:10 Matrix:Water
DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 18:21
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 18:21
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 17-Nov-2017 18:21
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 18:21
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
4-Methyl-2-pentanone 1.0 U 0.70 1.0 20 ug/L 1 17-Nov-2017 18:21
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 17-Nov-2017 18:21
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 17-Nov-2017 18:21
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp

00898461

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17TB01-111417 Lab ID:HS17110803-01
Collection Date: 14-Nov-2017 09:10 Matrix:Water
DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
Chloroethane 0.50 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 18:21
Methylene chloride 0.50 u 1.0 0.50 2.0 ug/L 1 17-Nov-2017 18:21
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 18:21
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Trichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 18:21
Surr: 1,2-Dichloroethane-d4 88.9 0 70-126 %REC 1 17-Nov-2017 18:21
Surr: 4-Bromofluorobenzene 103 0 81-113 %REC 1 17-Nov-2017 18:21
Surr: Dibromofluoromethane 96.4 0 77-123 %REC 1 17-Nov-2017 18:21
Surr: Toluene-d8 94.3 0 82-127 %REC 1 17-Nov-2017 18:21

Note: See Qualifiers Page for a list of qualifiers and their explanation.

Page 5 of 164



00898462

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: C-07-111417 Lab ID:HS17110803-02
Collection Date: 14-Nov-2017 10:10 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 19:59
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 19:59
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 17-Nov-2017 19:59
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 19:59
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
4-Methyl-2-pentanone 1.0 U 0.70 1.0 20 ug/L 1 17-Nov-2017 19:59
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 17-Nov-2017 19:59
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 17-Nov-2017 19:59
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898463

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: C-07-111417 Lab ID:HS17110803-02
Collection Date: 14-Nov-2017 10:10 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
Chloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 19:59
Methylene chloride 0.50 u 1.0 0.50 2.0 ug/L 1 17-Nov-2017 19:59
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 19:59
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Trichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 19:59
Surr: 1,2-Dichloroethane-d4 87.7 0 70-126 %REC 1 17-Nov-2017 19:59
Surr: 4-Bromofluorobenzene 104 0 81-113 %REC 1 17-Nov-2017 19:59
Surr: Dibromofluoromethane 96.2 0 77-123 %REC 1 17-Nov-2017 19:59
Surr: Toluene-d8 95.0 0 82-127 %REC 1 17-Nov-2017 19:59
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 04-Dec-2017 14:09

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898464

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17WW08-111417 Lab ID:HS17110803-03
Collection Date: 14-Nov-2017 11:00 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:24
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 20:24
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 17-Nov-2017 20:24
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:24
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
4-Methyl-2-pentanone 1.0 U 0.70 1.0 20 ug/L 1 17-Nov-2017 20:24
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 17-Nov-2017 20:24
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 17-Nov-2017 20:24
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp

00898465

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17WW08-111417 Lab ID:HS17110803-03
Collection Date: 14-Nov-2017 11:00 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
Chloroethane 0.50 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 20:24
Methylene chloride 0.50 u 1.0 0.50 2.0 ug/L 1 17-Nov-2017 20:24
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:24
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Trichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:24
Surr: 1,2-Dichloroethane-d4 88.3 0 70-126 %REC 1 17-Nov-2017 20:24
Surr: 4-Bromofluorobenzene 106 0 81-113 %REC 1 17-Nov-2017 20:24
Surr: Dibromofluoromethane 97.3 0 77-123 %REC 1 17-Nov-2017 20:24
Surr: Toluene-d8 93.4 0 82-127 %REC 1 17-Nov-2017 20:24
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 04-Dec-2017 14:09

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898466

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17WWO07-111417 Lab ID:HS17110803-04
Collection Date: 14-Nov-2017 11:55 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:49
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 20:49
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 17-Nov-2017 20:49
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:49
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
4-Methyl-2-pentanone 1.0 U 0.70 1.0 20 ug/L 1 17-Nov-2017 20:49
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 17-Nov-2017 20:49
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 17-Nov-2017 20:49
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp

00898467

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17WWO07-111417 Lab ID:HS17110803-04
Collection Date: 14-Nov-2017 11:55 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
Chloroethane 0.50 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 20:49
Methylene chloride 0.50 u 1.0 0.50 2.0 ug/L 1 17-Nov-2017 20:49
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 20:49
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Trichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 20:49
Surr: 1,2-Dichloroethane-d4 89.1 0 70-126 %REC 1 17-Nov-2017 20:49
Surr: 4-Bromofluorobenzene 103 0 81-113 %REC 1 17-Nov-2017 20:49
Surr: Dibromofluoromethane 99.3 0 77-123 %REC 1 17-Nov-2017 20:49
Surr: Toluene-d8 92.8 0 82-127 %REC 1 17-Nov-2017 20:49
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 04-Dec-2017 14:09

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898468

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17WW13-111417 Lab ID:HS17110803-05
Collection Date: 14-Nov-2017 12:35 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:13
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 21:13
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 17-Nov-2017 21:13
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:13
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
4-Methyl-2-pentanone 1.0 U 0.70 1.0 20 ug/L 1 17-Nov-2017 21:13
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 17-Nov-2017 21:13
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 17-Nov-2017 21:13
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898469

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17WW13-111417 Lab ID:HS17110803-05
Collection Date: 14-Nov-2017 12:35 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
Chloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 21:13
Methylene chloride 0.50 u 1.0 0.50 2.0 ug/L 1 17-Nov-2017 21:13
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:13
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Trichloroethene 1.5 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:13
Surr: 1,2-Dichloroethane-d4 88.3 0 70-126 %REC 1 17-Nov-2017 21:13
Surr: 4-Bromofluorobenzene 104 0 81-113 %REC 1 17-Nov-2017 21:13
Surr: Dibromofluoromethane 96.8 0 77-123 %REC 1 17-Nov-2017 21:13
Surr: Toluene-d8 93.6 0 82-127 %REC 1 17-Nov-2017 21:13
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 04-Dec-2017 14:09

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898470

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 130-111417 Lab ID:HS17110803-06
Collection Date: 14-Nov-2017 13:25 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:38
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 21:38
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 17-Nov-2017 21:38
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:38
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
4-Methyl-2-pentanone 1.0 U 0.70 1.0 20 ug/L 1 17-Nov-2017 21:38
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 17-Nov-2017 21:38
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 17-Nov-2017 21:38
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp

00898471

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 130-111417 Lab ID:HS17110803-06
Collection Date: 14-Nov-2017 13:25 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
Chloroethane 0.50 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Chloroform 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
cis-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 21:38
Methylene chloride 0.50 u 1.0 0.50 2.0 ug/L 1 17-Nov-2017 21:38
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 21:38
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Trichloroethene 21 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 21:38
Surr: 1,2-Dichloroethane-d4 90.3 0 70-126 %REC 1 17-Nov-2017 21:38
Surr: 4-Bromofluorobenzene 104 0 81-113 %REC 1 17-Nov-2017 21:38
Surr: Dibromofluoromethane 96.9 0 77-123 %REC 1 17-Nov-2017 21:38
Surr: Toluene-d8 92.7 0 82-127 %REC 1 17-Nov-2017 21:38
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 04-Dec-2017 14:09

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898472

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17WWO03-11417 Lab ID:HS17110803-07
Collection Date: 14-Nov-2017 14:20 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
1,1,1,2-Tetrachloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,1,1-Trichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,1,2,2-Tetrachloroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,1,2-Trichloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,1-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,1-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,1-Dichloropropene 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2,3-Trichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2,3-Trichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2,4-Trichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2,4-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2-Dibromo-3-chloropropane 0.50 U 1.0 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2-Dibromoethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2-Dichlorobenzene 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2-Dichloroethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,2-Dichloropropane 0.50 U 0.50 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,3,5-Trimethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,3-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,3-Dichloropropane 0.50 U 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
1,4-Dichlorobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 22:02
2,2-Dichloropropane 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
2-Butanone 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 22:02
2-Chlorotoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
2-Hexanone 1.0 u 1.0 1.0 2.0 ug/L 1 17-Nov-2017 22:02
4-Chlorotoluene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 22:02
4-Isopropyltoluene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
4-Methyl-2-pentanone 1.0 U 0.70 1.0 20 ug/L 1 17-Nov-2017 22:02
Acetone 1.0 u 2.0 1.0 2.0 ug/L 1 17-Nov-2017 22:02
Benzene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Bromobenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Bromochloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Bromodichloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Bromoform 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Bromomethane 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Carbon disulfide 1.0 u 0.60 1.0 2.0 ug/L 1 17-Nov-2017 22:02
Carbon tetrachloride 0.50 u 0.50 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Chlorobenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp

00898473

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc. ANALYTICAL REPORT
Project: Longhorn Army Ammunition Plant WorkOrder:HS17110803
Sample ID: 17WWO03-11417 Lab ID:HS17110803-07
Collection Date: 14-Nov-2017 14:20 Matrix:Groundwater
DILUTION DATE
ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED
LOW LEVEL VOLATILES BY SW8260C Method:SW8260 Analyst: AKP
Chloroethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Chloroform 0.50 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Chloromethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
cis-1,2-Dichloroethene 0.70 J 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
cis-1,3-Dichloropropene 0.50 U 0.10 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Dibromochloromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Dibromomethane 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Dichlorodifluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Ethylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Hexachlorobutadiene 0.50 u 1.0 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Isopropylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
m,p-Xylene 1.0 u 0.50 1.0 2.0 ug/L 1 17-Nov-2017 22:02
Methylene chloride 0.50 u 1.0 0.50 2.0 ug/L 1 17-Nov-2017 22:02
n-Butylbenzene 0.50 u 0.40 0.50 1.0 ug/L 1 17-Nov-2017 22:02
n-Propylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Naphthalene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
o-Xylene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
sec-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Styrene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
tert-Butylbenzene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Tetrachloroethene 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Toluene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
trans-1,2-Dichloroethene 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
trans-1,3-Dichloropropene 0.50 U 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Trichloroethene 5.3 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Trichlorofluoromethane 0.50 u 0.30 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Vinyl chloride 0.50 u 0.20 0.50 1.0 ug/L 1 17-Nov-2017 22:02
Surr: 1,2-Dichloroethane-d4 90.0 0 70-126 %REC 1 17-Nov-2017 22:02
Surr: 4-Bromofluorobenzene 103 0 81-113 %REC 1 17-Nov-2017 22:02
Surr: Dibromofluoromethane 99.2 0 77-123 %REC 1 17-Nov-2017 22:02
Surr: Toluene-d8 92.6 0 82-127 %REC 1 17-Nov-2017 22:02
SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 04-Dec-2017 14:09

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898474

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant DATES REPORT

WorkOrder: HS17110803

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

Batch ID R305690 Test Name : LOW LEVEL VOLATILES BY SW8260C Matrix: Groundwater

HS17110803-02
HS17110803-03
HS17110803-04
HS17110803-05
HS17110803-06
HS17110803-07

Batch ID R305690

HS17110803-01

Batch ID R306512

HS17110803-02
HS17110803-03
HS17110803-04
HS17110803-05
HS17110803-06
HS17110803-07

C-07-111417
17WW08-111417
17WWO07-111417
17WW13-111417
130-111417
17WW03-11417

17TB01-111417

C-07-111417
17WW08-111417
17WWO07-111417
17WW13-111417
130-111417
17WW03-11417

Test Name :

14 Nov 2017 10:10
14 Nov 2017 11:00
14 Nov 2017 11:55
14 Nov 2017 12:35
14 Nov 2017 13:25
14 Nov 2017 14:20

LOW LEVEL VOLATILES BY SW8260C

14 Nov 2017 09:10

14 Nov 2017 10:10
14 Nov 2017 11:00
14 Nov 2017 11:55
14 Nov 2017 12:35
14 Nov 2017 13:25
14 Nov 2017 14:20
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17 Nov 2017 19:59
17 Nov 2017 20:24
17 Nov 2017 20:49
17 Nov 2017 21:13
17 Nov 2017 21:38
17 Nov 2017 22:02

Matrix: Water

17 Nov 2017 18:21

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

04 Dec 2017 14:09
04 Dec 2017 14:09
04 Dec 2017 14:09
04 Dec 2017 14:09
04 Dec 2017 14:09
04 Dec 2017 14:09
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00898475

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant QC BATCH REPORT
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
MBLK Sample ID:  VBLKW171117 Units: ug/L Analysis Date: 17-Nov-2017 17:07
Client ID: Run ID: VOA2_305690 SeqNo: 4315101 PrepDate: DF:1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
1,1,1,2-Tetrachloroethane 0.50 1.0 U
1,1,1-Trichloroethane 0.50 1.0 U
1,1,2,2-Tetrachloroethane 0.50 1.0 U
1,1,2-Trichlor-1,2,2-trifluoroethane 0.50 1.0 U
1,1,2-Trichloroethane 0.50 1.0 U
1,1-Dichloroethane 0.50 1.0 U
1,1-Dichloroethene 0.50 1.0 U
1,1-Dichloropropene 0.50 1.0 U
1,2,3-Trichlorobenzene 0.50 1.0 U
1,2,3-Trichloropropane 0.50 1.0 U
1,2,4-Trichlorobenzene 0.50 1.0 U
1,2,4-Trimethylbenzene 0.50 1.0 U
1,2-Dibromo-3-chloropropane 0.50 1.0 U
1,2-Dibromoethane 0.50 1.0 U
1,2-Dichlorobenzene 0.50 1.0 U
1,2-Dichloroethane 0.50 1.0 U
1,2-Dichloropropane 0.50 1.0 U
1,3,5-Trimethylbenzene 0.50 1.0 U
1,3-Dichlorobenzene 0.50 1.0 U
1,3-Dichloropropane 0.50 1.0 U
1,4-Dichlorobenzene 0.50 1.0 U
2,2-Dichloropropane 0.50 1.0 U
2-Butanone 1.0 2.0 U
2-Chlorotoluene 0.50 1.0 U
2-Hexanone 1.0 2.0 U
4-Chlorotoluene 0.50 1.0 U
4-Isopropyltoluene 0.50 1.0 U
4-Methyl-2-pentanone 1.0 2.0 U
Acetone 1.0 2.0 U
Benzene 0.50 1.0 U
Bromobenzene 0.50 1.0 U
Bromochloromethane 0.50 1.0 U
Bromodichloromethane 0.50 1.0 U
Bromoform 0.50 1.0 U

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898476

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant QC BATCH REPORT
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
MBLK Sample ID:  VBLKW171117 Units: ug/L Analysis Date: 17-Nov-2017 17:07
Client ID: Run ID: VOA2_305690 SeqNo: 4315101 PrepDate: DF:1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Bromomethane 0.50 1.0 U
Carbon disulfide 1.0 2.0 U
Carbon tetrachloride 0.50 1.0 U
Chlorobenzene 0.50 1.0 U
Chloroethane 0.50 1.0 U
Chloroform 0.50 1.0 U
Chloromethane 0.50 1.0 U
cis-1,2-Dichloroethene 0.50 1.0 U
cis-1,3-Dichloropropene 0.50 1.0 U
Dibromochloromethane 0.50 1.0 U
Dibromomethane 0.50 1.0 U
Dichlorodifluoromethane 0.50 1.0 U
Ethylbenzene 0.50 1.0 U
Hexachlorobutadiene 0.50 1.0 U
Isopropylbenzene 0.50 1.0 U
m,p-Xylene 1.0 2.0 U
Methylene chloride 0.50 2.0 U
Naphthalene 0.50 1.0 U
n-Butylbenzene 0.50 1.0 U
n-Propylbenzene 0.50 1.0 U
o-Xylene 0.50 1.0 U
sec-Butylbenzene 0.50 1.0 U
Styrene 0.50 1.0 U
tert-Butylbenzene 0.50 1.0 U
Tetrachloroethene 0.50 1.0 U
Toluene 0.50 1.0 U
trans-1,2-Dichloroethene 0.50 1.0 U
trans-1,3-Dichloropropene 0.50 1.0 U
Trichloroethene 0.50 1.0 U
Trichlorofluoromethane 0.50 1.0 U
Vinyl chloride 0.50 1.0 U
Surr: 1,2-Dichloroethane-d4 43.86 1.0 50 0 87.7 70-123
Surr: 4-Bromofluorobenzene 51.14 1.0 50 0 102 82-115
Surr: Dibromofluoromethane 48.75 1.0 50 0 97.5 73-126

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898477

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: Longhorn Army Ammunition Plant Qc c 0
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
MBLK Sample ID:  VBLKW171117 Units: ug/L Analysis Date: 17-Nov-2017 17:07
Client ID: Run ID: VOA2_305690 SeqNo: 4315101 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value  %REC Limit Value %RPD Limit Qual
Surr: Toluene-d8 47.11 1.0 50 0 94.2 81-120

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp

00898478

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: Longhorn Army Ammunition Plant QC BATCH REPORT

WorkOrder: HS17110803

Batch ID: R305690 Instrument: VOA2 Method: SW8260

LCS Sample ID:  VLCSW-171117 Units: ug/L Analysis Date: 17-Nov-2017 16:17

Client ID: Run ID: VOA2_305690 SeqNo: 4315099  PrepDate: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual

1,1,1,2-Tetrachloroethane 47.38 1.0 50 0 94.8 77-118

1,1,1-Trichloroethane 48.28 1.0 50 0 96.6 70-130

1,1,2,2-Tetrachloroethane 41.76 1.0 50 0 83.5 70-120

1,1,2-Trichlor-1,2,2-trifluoroethane 51.19 1.0 50 0 102 70-130

1,1,2-Trichloroethane 46.6 1.0 50 0 93.2 77-113

1,1-Dichloroethane 47 1.0 50 0 94.0 71-122

1,1-Dichloroethene 53.54 1.0 50 0 107  70-130

1,1-Dichloropropene 50.1 1.0 50 0 100 78 -118

1,2,3-Trichlorobenzene 47.08 1.0 50 0 94.2 70-130

1,2,3-Trichloropropane 46.67 1.0 50 0 93.3 70-127

1,2,4-Trichlorobenzene 47.49 1.0 50 (0] 95.0 77 -126

1,2,4-Trimethylbenzene 46.78 1.0 50 0 93.6 73-121

1,2-Dibromo-3-chloropropane 48.05 1.0 50 0 96.1 70-130

1,2-Dibromoethane 48.91 1.0 50 0 97.8 76-123

1,2-Dichlorobenzene 41.87 1.0 50 0 83.7 77-113

1,2-Dichloroethane 49.32 1.0 50 0 986 70-124

1,2-Dichloropropane 44.95 1.0 50 0 89.9 72-119

1,3,5-Trimethylbenzene 48.73 1.0 50 0 975 75-118

1,3-Dichlorobenzene 41.17 1.0 50 0 82.3 78 -118

1,3-Dichloropropane 46.72 1.0 50 0 93.4 75-116

1,4-Dichlorobenzene 41.94 1.0 50 0 839 79-113

2,2-Dichloropropane 49.5 1.0 50 0 99.0 70-130

2-Butanone 102.3 2.0 100 0 102 70-130

2-Chlorotoluene 47.64 1.0 50 0 953 70-128

2-Hexanone 94.92 2.0 100 0 949 70-130

4-Chlorotoluene 47.63 1.0 50 0 953 74-126

4-Isopropyltoluene 39.97 1.0 50 0 79.9 74 - 126

4-Methyl-2-pentanone 96.04 2.0 100 0 96.0 70-130

Acetone 98.78 2.0 100 0 98.8 70-130

Benzene 45.87 1.0 50 0 91.7 74-120

Bromobenzene 42.26 1.0 50 0 84.5 78 -113

Bromochloromethane 50.2 1.0 50 0 100 76 - 124

Bromodichloromethane 49.84 1.0 50 0 99.7 74 -122

Bromoform 54.31 1.0 50 0 109 73-128

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00898479

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant QC BATCH REPORT
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
LCS Sample ID:  VLCSW-171117 Units: ug/L Analysis Date: 17-Nov-2017 16:17
Client ID: Run ID: VOA2_305690 SeqNo: 4315099  PrepDate: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Bromomethane 53.07 1.0 50 0 106 70-130
Carbon disulfide 100.8 2.0 100 0 101 70-130
Carbon tetrachloride 51.2 1.0 50 0 102 71-125
Chlorobenzene 44.87 1.0 50 0 89.7 76 - 113
Chloroethane 50.76 1.0 50 0 102 70-130
Chloroform 46.48 1.0 50 0 93.0 71-121
Chloromethane 44.82 1.0 50 0 89.6 70-129
cis-1,2-Dichloroethene 48.92 1.0 50 0 97.8 75-122
cis-1,3-Dichloropropene 51.26 1.0 50 0 103 73-127
Dibromochloromethane 50.18 1.0 50 0 100 77-122
Dibromomethane 51.46 1.0 50 0 103 78 -121
Dichlorodifluoromethane 56.07 1.0 50 0 112 70-130
Ethylbenzene 44.45 1.0 50 0 889 77-117
Hexachlorobutadiene 44.81 1.0 50 0 89.6 70-130
Isopropylbenzene 43.78 1.0 50 0 87.6 73-127
m,p-Xylene 88.5 2.0 100 0 885 77-122
Methylene chloride 48.3 2.0 50 0 96.6 70-127
Naphthalene 48.15 1.0 50 0 96.3 70-130
n-Butylbenzene 40.82 1.0 50 0 816 72-130
n-Propylbenzene 48.24 1.0 50 0 96.5 73-124
o-Xylene 44.16 1.0 50 0 88.3 75-119
sec-Butylbenzene 40.99 1.0 50 0 82.0 73-128
Styrene 46.76 1.0 50 0 935 72-126
tert-Butylbenzene 41.07 1.0 50 0 82.1 73-124
Tetrachloroethene 45.63 1.0 50 0 91.3 76 - 119
Toluene 43.18 1.0 50 0 86.4 77-118
trans-1,2-Dichloroethene 50.73 1.0 50 0 101 72 -127
trans-1,3-Dichloropropene 52.97 1.0 50 0 106 77 -119
Trichloroethene 47 1.0 50 0 94.0 77-121
Trichlorofluoromethane 51.66 1.0 50 0 103 70-130
Vinyl chloride 48.89 1.0 50 0 97.8 70-130
Surr: 1,2-Dichloroethane-d4 46.47 1.0 50 0 92.9 70-130
Surr: 4-Bromofluorobenzene 54.18 1.0 50 0 108 82-115
Surr: Dibromofluoromethane 47.03 1.0 50 0 94.1 73-126

Note: See Qualifiers Page for a list of qualifiers and their explanation.

Page 23 of 164



00898480

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant QC BATCH REPORT
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
LCS Sample ID:  VLCSW-171117 Units: ug/L Analysis Date: 17-Nov-2017 16:17
Client ID: Run ID: VOA2_305690 SeqNo: 4315099  PrepDate: DF:1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value  %REC Limit Value %RPD Limit Qual
Surr: Toluene-d8 45.77 1.0 50 0 91.5 81-120

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp

00898481

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: Longhorn Army Ammunition Plant QC BATCH REPORT

WorkOrder: HS17110803

Batch ID: R305690 Instrument: VOA2 Method: SW8260

MS Sample ID:  HS17110677-07MS Units: ug/L Analysis Date: 18-Nov-2017 01:58

Client ID: Run ID: VOA2_305690 SeqNo: 4315122  PrepDate: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual

1,1,1,2-Tetrachloroethane 47.12 1.0 50 0 94.2 70-120

1,1,1-Trichloroethane 52.89 1.0 50 0 106  70-130

1,1,2,2-Tetrachloroethane 394 1.0 50 0 78.8 70-123

1,1,2-Trichlor-1,2,2-trifluoroethane 55.77 1.0 50 0 112 70-130

1,1,2-Trichloroethane 44.97 1.0 50 0 89.9 70 - 117

1,1-Dichloroethane 50.03 1.0 50 0 100 70-127

1,1-Dichloroethene 56.87 1.0 50 0 114 70-130

1,1-Dichloropropene 54 1.0 50 0 108 70-129

1,2,3-Trichlorobenzene 43.37 1.0 50 0 86.7 70-130

1,2,3-Trichloropropane 43.13 1.0 50 0 86.3 70-130

1,2,4-Trichlorobenzene 44.28 1.0 50 (0] 88.6 70-125

1,2,4-Trimethylbenzene 47.04 1.0 50 0 94.1 70-125

1,2-Dibromo-3-chloropropane 42.84 1.0 50 0 85.7 70-130

1,2-Dibromoethane 47 1.0 50 0 94.0 70-124

1,2-Dichlorobenzene 41.79 1.0 50 0 83.6 70 - 115

1,2-Dichloroethane 48.85 1.0 50 0.9833 95.7 70-127

1,2-Dichloropropane 46.03 1.0 50 0 92.1 70-122

1,3,5-Trimethylbenzene 50.38 1.0 50 0 101 70-126

1,3-Dichlorobenzene 41.44 1.0 50 0 829 70-119

1,3-Dichloropropane 45.36 1.0 50 0 90.7 70-121

1,4-Dichlorobenzene 42.29 1.0 50 0 846 70-114

2,2-Dichloropropane 46.05 1.0 50 0 92.1 70-130

2-Butanone 91.97 2.0 100 0 920 70-130

2-Chlorotoluene 48.94 1.0 50 0 979 70-130

2-Hexanone 85.76 2.0 100 0 858 70-130

4-Chlorotoluene 48.93 1.0 50 0 979 70-130

4-Isopropyltoluene 41.4 1.0 50 0 82.8 70-130

4-Methyl-2-pentanone 86.99 2.0 100 0 87.0 70-130

Acetone 88.06 2.0 100 0 88.1 70-130

Benzene 47.8 1.0 50 0 956 70-127

Bromobenzene 42.53 1.0 50 0 85.1 70 - 115

Bromochloromethane 51.26 1.0 50 0 103 70-127

Bromodichloromethane 49.92 1.0 50 0 99.8 70-124

Bromoform 49.94 1.0 50 0 999 70-129

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp

00898482

Date: 04-Dec-17

Client: Aptim Environmental & Infrastucture, Inc.

Project: Longhorn Army Ammunition Plant QC BATCH REPORT

WorkOrder: HS17110803

Batch ID: R305690 Instrument: VOA2 Method: SW8260

MS Sample ID:  HS17110677-07MS Units: ug/L Analysis Date: 18-Nov-2017 01:58

Client ID: Run ID: VOA2_305690 SeqNo: 4315122  PrepDate: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual

Bromomethane 63.73 1.0 50 0 127 70-130

Carbon disulfide 109.6 2.0 100 0 110 70-130

Carbon tetrachloride 55.17 1.0 50 0 110 70-130

Chlorobenzene 45.27 1.0 50 0 90.5 70 - 114

Chloroethane 55.1 1.0 50 0 110 70-130

Chloroform 48.29 1.0 50 0 96.6 70-125

Chloromethane 48.01 1.0 50 0 96.0 70-130

cis-1,2-Dichloroethene 72.6 1.0 50 19.48 106 70-128

cis-1,3-Dichloropropene 49.49 1.0 50 0 99.0 70-125

Dibromochloromethane 49 1.0 50 0 98.0 70-124

Dibromomethane 49.57 1.0 50 (0] 99.1 70-124

Dichlorodifluoromethane 93.89 1.0 50 0 188 70-130 S

Ethylbenzene 46.16 1.0 50 0 923 70-124

Hexachlorobutadiene 43.69 1.0 50 0 87.4 70-130

Isopropylbenzene 45.76 1.0 50 0 91.5 70-130

m,p-Xylene 90.61 2.0 100 0 90.6 70-130

Methylene chloride 4711 2.0 50 0 942 70-128

Naphthalene 44.58 1.0 50 0 89.2 70-130

n-Butylbenzene 41.48 1.0 50 0 83.0 70-130

n-Propylbenzene 51.24 1.0 50 0 102 70-130

o-Xylene 45.24 1.0 50 0 90.5 70-124

sec-Butylbenzene 43.64 1.0 50 0 87.3 70-130

Styrene 47.43 1.0 50 0 949 70-130

tert-Butylbenzene 43.15 1.0 50 0 86.3 70-130

Tetrachloroethene 48.44 1.0 50 1.018 94.9 70-130

Toluene 44.63 1.0 50 0 89.3 70-123

trans-1,2-Dichloroethene 54.24 1.0 50 108 70-130

trans-1,3-Dichloropropene 49.43 1.0 50 0 98.9 70-121

Trichloroethene 261.5 1.0 50 182 159  70-129 SE

Trichlorofluoromethane 61.01 1.0 50 0 122 70-130

Vinyl chloride 60.3 1.0 50 0 121 70-130

Surr: 1,2-Dichloroethane-d4 47.08 1.0 50 0 94.2 70-126

Surr: 4-Bromofluorobenzene 54.28 1.0 50 0 109 81-113

Surr: Dibromofluoromethane 47.01 1.0 50 0 94.0 77 -123

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: Longhorn Army Ammunition Plant Qc c 0
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
MS Sample ID:  HS17110677-07MS Units: ug/L Analysis Date: 18-Nov-2017 01:58
Client ID: Run ID: VOA2_305690 SeqNo: 4315122  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Surr: Toluene-d8 45.85 1.0 50 0 91.7 82-127

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant QC BATCH REPORT
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
MSD Sample ID:  HS17110677-07MSD Units: ug/L Analysis Date: 18-Nov-2017 02:22
Client ID: Run ID: VOA2_305690 SeqNo: 4315123  PrepDate: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
1,1,1,2-Tetrachloroethane 46.36 1.0 50 0 927 70-120 47.12 1.62 20
1,1,1-Trichloroethane 51.19 1.0 50 0 102 70-130 52.89 3.27 20
1,1,2,2-Tetrachloroethane 39.69 1.0 50 0 794 70-123 394 0742 20
1,1,2-Trichlor-1,2,2-trifluoroethane 55.05 1.0 50 0 110 70-130 55.77 1.29 20
1,1,2-Trichloroethane 44.16 1.0 50 0 883 70-117 44.97 1.82 20
1,1-Dichloroethane 48.97 1.0 50 0 97.9 70-127 50.03 215 20
1,1-Dichloroethene 52.98 1.0 50 0 106 70-130 56.87 7.08 20
1,1-Dichloropropene 55.18 1.0 50 0 110 70-129 54 2.16 20
1,2,3-Trichlorobenzene 44.25 1.0 50 0 88,5 70-130 43.37 2.01 20
1,2,3-Trichloropropane 43.28 1.0 50 0 86.6 70-130 4313  0.341 20
1,2,4-Trichlorobenzene 45.24 1.0 50 0 90.5 70-125 44.28 214 20
1,2,4-Trimethylbenzene 47.61 1.0 50 0 952 70-125 47.04 1.22 20
1,2-Dibromo-3-chloropropane 45.95 1.0 50 0 91.9 70-130 42.84 7 20
1,2-Dibromoethane 46.8 1.0 50 0 936 70-124 47  0.444 20
1,2-Dichlorobenzene 42.13 1.0 50 0 843 70-115 41.79 0.799 20
1,2-Dichloroethane 49.1 1.0 50 0.9833 96.2 70-127 48.85 0.5 20
1,2-Dichloropropane 45.58 1.0 50 0 912 70-122 46.03 0.981 20
1,3,5-Trimethylbenzene 50.32 1.0 50 0 101 70-126 50.38 0.135 20
1,3-Dichlorobenzene 41.43 1.0 50 0 829 70-119 41.44 0.0246 20
1,3-Dichloropropane 44.65 1.0 50 0 89.3 70-121 45.36 1.58 20
1,4-Dichlorobenzene 41.71 1.0 50 0 834 70-114 42.29 1.38 20
2,2-Dichloropropane 45.15 1.0 50 0 90.3 70-130 46.05 1.97 20
2-Butanone 91.41 2.0 100 0 914 70-130 91.97 0.615 20
2-Chlorotoluene 48.49 1.0 50 0 97.0 70-130 4894 0.912 20
2-Hexanone 87.03 2.0 100 0 87.0 70-130 85.76 147 20
4-Chlorotoluene 48.49 1.0 50 0 97.0 70-130 48.93 0.912 20
4-Isopropyltoluene 41.46 1.0 50 0 829 70-130 414 0.142 20
4-Methyl-2-pentanone 87.74 2.0 100 0 87.7 70-130 86.99 0.859 20
Acetone 88.49 2.0 100 0 885 70-130 88.06 0.488 20
Benzene 47.16 1.0 50 0 943 70-127 47.8 1.33 20
Bromobenzene 41.84 1.0 50 0 83.7 70-115 42.53 1.64 20
Bromochloromethane 50.13 1.0 50 0 100 70-127 51.26 224 20
Bromodichloromethane 49.66 1.0 50 0 99.3 70-124 49.92 0.509 20
Bromoform 50.49 1.0 50 0 101 70-129 49.94 1.1 20

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant QC BATCH REPORT
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
MSD Sample ID:  HS17110677-07MSD Units: ug/L Analysis Date: 18-Nov-2017 02:22
Client ID: Run ID: VOA2_305690 SeqNo: 4315123  PrepDate: DF:1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Bromomethane 59.81 1.0 50 0 120 70-130 63.73 6.34 20
Carbon disulfide 107.8 2.0 100 0 108 70-130 109.6 1.63 20
Carbon tetrachloride 54.84 1.0 50 0 110 70-130 5517 0.597 20
Chlorobenzene 44.78 1.0 50 0 896 70-114 45.27 1.08 20
Chloroethane 55.84 1.0 50 0 112 70-130 55.1 1.33 20
Chloroform 46.48 1.0 50 0 93.0 70-125 48.29 3.82 20
Chloromethane 46.33 1.0 50 0 927 70-130 48.01 3.56 20
cis-1,2-Dichloroethene 67.52 1.0 50 19.48 96.1 70-128 72.6 7.26 20
cis-1,3-Dichloropropene 48.68 1.0 50 0 97.4 70-125 49.49 1.65 20
Dibromochloromethane 48.16 1.0 50 0 96.3 70-124 49 1.73 20
Dibromomethane 50.43 1.0 50 0 101 70-124 49.57 1.71 20
Dichlorodifluoromethane 90.45 1.0 50 0 181 70-130 93.89 3.73 20 S
Ethylbenzene 45.65 1.0 50 0 913 70-124 46.16 1.11 20
Hexachlorobutadiene 44.89 1.0 50 0 89.8 70-130 43.69 2.7 20
Isopropylbenzene 45.78 1.0 50 0 91.6 70-130 45.76  0.0271 20
m,p-Xylene 89.6 2.0 100 0 89.6 70-130 90.61 1.12 20
Methylene chloride 48.31 2.0 50 0 96.6 70-128 47.11 2.53 20
Naphthalene 45.6 1.0 50 0 912 70-130 44.58 2.27 20
n-Butylbenzene 41.76 1.0 50 0 835 70-130 41.48 0.663 20
n-Propylbenzene 50.79 1.0 50 0 102  70-130 51.24 0.878 20
o-Xylene 4511 1.0 50 0 90.2 70-124 4524  0.299 20
sec-Butylbenzene 43.77 1.0 50 0 875 70-130 4364 0.317 20
Styrene 46.91 1.0 50 0 93.8 70-130 47.43 112 20
tert-Butylbenzene 43.41 1.0 50 0 86.8 70-130 43.15 0.6 20
Tetrachloroethene 47.56 1.0 50 1.018 93.1 70-130 48.44 1.85 20
Toluene 43.83 1.0 50 0 87.7 70-123 44.63 1.82 20
trans-1,2-Dichloroethene 52.87 1.0 50 0 106 70-130 54.24 2.55 20
trans-1,3-Dichloropropene 49.94 1.0 50 0 99.9 70-121 49.43 1.02 20
Trichloroethene 235.5 1.0 50 182 107 70-129 261.5 10.5 20 E
Trichlorofluoromethane 59.3 1.0 50 0 119 70-130 61.01 2.84 20
Vinyl chloride 59.05 1.0 50 0 118  70-130 60.3 2.09 20
Surr: 1,2-Dichloroethane-d4 45.97 1.0 50 0 919 70-126 47.08 2.39 20
Surr: 4-Bromofluorobenzene 54.09 1.0 50 0 108 81-113 54.28 0.354 20
Surr: Dibromofluoromethane 46.61 1.0 50 0 93.2 77 -123 47.01 0.85 20

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc. BATCH REPORT
Project: Longhorn Army Ammunition Plant Qc c 0
WorkOrder: HS17110803
Batch ID: R305690 Instrument: VOA2 Method: SW8260
MSD Sample ID:  HS17110677-07MSD Units: ug/L Analysis Date: 18-Nov-2017 02:22
Client ID: Run ID: VOA2_305690 SeqNo: 4315123  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Surr: Toluene-d8 45.28 1.0 50 0 90.6 82-127 45.85 1.26 20
The following samples were analyzed in this batch: [HS17110803-01 HS17110803-02 HS17110803-03 HS17110803-04
HS17110803-05 HS17110803-06 HS17110803-07

Note: See Qualifiers Page for a list of qualifiers and their explanation.

Page 30 of 164



00898487

ALS Group USA, Corp Date: 04-Dec-17
Client: Aptim Environmental & Infrastucture, Inc.
Project: Longhorn Army Ammunition Plant QUALIFIERS,

ACRONYMS, UNITS
WorkOrder: HS17110803

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 Group USA, Corp

00898488

Date: 04-Dec-17

CERTIFICATIONS,ACCREDITATIONS & LICENSES

Agency Number Expire Date
Arkansas 17-027-0 27-Mar-2018
California 2919 2016-2018 31-Jul-2018
lllinois 004112 09-May-2018
Kentucky 123043 30-Apr-2018
Louisiana 03087 2017-2017 30-Jun-2018
North Carolina 624-2017 31-Dec-2017
North Dakota R193 2017-2017 30-Apr-2018
Oklahoma 2017-088 31-Aug-2018
Texas T104704231-17-19 30-Apr-2018
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ALS Group USA, Corp Date: 04-Dec-17

Sample Receipt Checklist

Client Name: CBI-Houston Date/Time Received: 15-Nov-2017 08:40
Work Order: HS17110803 Received by: JRM
Checklist completed by: Jared R. Makan 16-Nov-2017 Reviewed by: Corey Grandits 19-Nov-2017
eSignature Date eSignature | Date
Matrices: Water Carrier name: FedEx Priority Overnight
Shipping container/cooler in good condition? Yes No [:] Not Present [:]
Custody seals intact on shipping container/cooler? Yes No [:] Not Present [:]
Custody seals intact on sample bottles? Yes D No D Not Present
Chain of custody present? Yes No D
Chain of custody signed when relinquished and received? Yes No D
Chain of custody agrees with sample labels? Yes No D
Samples in proper container/bottle? Yes No D
Sample containers intact? Yes No D
TX1005 solids received in hermetically sealed vials? Yes D No D N/A
Sufficient sample volume for indicated test? Yes No D
All samples received within holding time? Yes No D
Container/Temp Blank temperature in compliance? Yes No D
Temperature(s)/Thermometer(s): 1.8¢/2.1c UC/C ”I R25 ‘
Cooler(s)/Kit(s): 42980
Date/Time sample(s) sent to storage: 11/16/2017 13:31
Water - VOA vials have zero headspace? Yes No No VOA vials submitted E]

Water - pH acceptable upon receipt? Yes No N/A D

pH adjusted? Yes E] No [v N/A D
pH adjusted by: ‘ ‘

KO0

Login Notes:

Client Contacted: Date Contacted: Person Contacted:
Contacted By: Regarding:

Comments:

Corrective Action:
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00898492

Case Narrative

Method: 6850 Client: ALS Laboratories (Houston, TX)
Analysis: Perchlorate Matrix: Water
Analysis SOP: LC-MS-CLO4 ELMSBatch (HBN): 2002 (203769)

ALSWO ID(s): 1732091, 1732092; 1732412

General Set Information: There were nineteen field samples in these Work Orders. 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
estdlish 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 membranen®48nge filters.

Holding Times: Holding times were met for all analyses.

Dilutions: Sample 1732092002 was re-analyzed and reported at a 1 in 1,000 dilution. The reporting limits have
been adjusted accordingly.

Method QC data: The method blank (LMB 5760963) was less than 1/2 the CRDL. The recovery for the LCS
(576094) was within acceptable parameters.

MS/MSD Analysis: The matrix spike and matrix spike duplicate (MS/MSD) was performed on sample
1732091001 (Client ID: 50WW27-111017). The MS/MSD percent recoveries and relative percent difference
(RPD) were within the performance limits.
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00898493

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

NC/CAR(s): None were required for this set.

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 5.0. Manual Integrations were performed for some of the Initial Calibration analyses
(datafiles: 2BNOVP01/02) along with datafiles 29NOVP03/19.

Thomas Bosch December 03, 2017
Date
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Sonia West

ALS Environmental
10450 Stancliff Rd.
Suite 210

Houston, TX 77099

Client Sample ID
C-07-111417
17WWwW08-111417
17WWwW07-111417
17WW13-111417
130-111417
17WW03-111417

Lab ID

1732412001
1732412002
1732412003
1732412004
1732412005
1732412006

00898494

ANALYTICAL REPORT

Collect Date
11/14/17
11/14/17
11/14/17
11/14/17
11/14/17
11/14/17

Report Date: December 04, 2017

Phone: (281) 530-5656

E-mail: Sonia.West@alsglobal.com

Workorder: | 34-1732412

Project ID: HS17110803 111417
Purchase Order: HS17110803

Project Manager Kevin W. Griffiths

Receive Date Sampling Site
11/17/17
11/17/17
11/17/17
11/17/17
11/17/17
11/17/17

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

00898495

Workorder: | 34-1732412

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

Analytical Results
Sample ID: C-07-111417 Sampling Site: NA Collected: 11/14/2017
Lab ID: 1732412001 Media: 250 mL Nalgene Received: 11/17/2017
Sampling Parameter: NA

Matrix: Water

Analysis Method - EPA 6850, DoD QSM
Preparation: Not Applicable Analysis: EPA 6850, DoD QSM Water Instrument ID: LCMS04
Batch: ELMS/2002 (HBN: 203769) Percent Solid: NA
Analyzed: 11/29/2017 14:51 Report Basis: Wet
Analyte Result (ug/L) DL (ug/L) LOD (ug/L) LOQ (ug/L) Dilution Qual
Perchlorate 4.4 1.0 2.0 4.0 1
Sample ID: 17WW08-111417 Sampling Site: NA Collected: 11/14/2017
Lab ID: 1732412002 Media: 250 mL Nalgene Received: 11/17/2017
Matrix: Water Sampling Parameter: NA

Lab ID: 1732412003
Matrix: Water

Sampling Parameter:

Analysis Method - EPA 6850, DoD QSM
Preparation: Not Applicable Analysis: EPA 6850, DoD QSM Water Instrument ID: LCMS04
Batch: ELMS/2002 (HBN: 203769) Percent Solid: NA
Analyzed: 11/29/2017 15:10 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: 17WWO07-111417 Sampling Site: NA Collected: 11/14/2017
Media: 250 mL Nalgene Received: 11/17/2017

NA

Analysis Method - EPA 6850, DoD QSM

Preparation: Not Applicable

Analysis:
Batch:

EPA 6850, DoD QSM Water
ELMS/2002 (HBN: 203769)

Instrument ID: LCMS04
Percent Solid: NA

Analyzed: 11/29/2017 15:29 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: 17WW13-111417 Sampling Site: NA Collected: 11/14/2017
Lab ID: 1732412004 Media: 250 mL Nalgene Received: 11/17/2017
Matrix: Water Sampling Parameter: NA

Page 2 of 5

Mon, 12/04/17 12:13 PM

Analysis Method - EPA 6850, DoD QSM
Preparation: Not Applicable Analysis: EPA 6850, DoD QSM Water Instrument ID: LCMS04
Batch: ELMS/2002 (HBN: 203769) Percent Solid: NA
Analyzed: 11/29/2017 15:48 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
Page 39 of 164
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00898496

ANALYTICAL REPORT

Analytical Results

Workorder: | 34-1732412

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

Sample ID: 130-111417
Lab ID: 1732412005
Matrix: Water

Sampling Site:
Media:
Sampling Parameter:

NA
250 mL Nalgene
NA

Collected: 11/14/2017
Received: 11/17/2017

Analysis Method - EPA 6850, DoD QSM
Preparation: Not Applicable Analysis: EPA 6850, DoD QSM Water Instrument ID: LCMS04
Batch: ELMS/2002 (HBN: 203769) Percent Solid: NA
Analyzed: 11/29/2017 16:07 Report Basis: Wet
Analyte Result (ug/L) DL (ug/L) LOD (ug/L) LOQ (ug/L) Dilution Qual
Perchlorate 2.5 1.0 2.0 4.0 1 J
Sample ID: 17WW03-111417 Sampling Site: NA Collected: 11/14/2017
Lab ID: 1732412006 Media: 250 mL Nalgene Received: 11/17/2017
Matrix: Water Sampling Parameter: NA

Analysis Method - EPA 6850, DoD QSM

Preparation: Not Applicable

Analysis:
Batch:

EPA 6850, DoD QSM Water
ELMS/2002 (HBN: 203769)

Instrument ID: LCMS04
Percent Solid: NA

Analyzed: 11/29/2017 16:28 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: 203769)

Sample 1732092002 was re-analyzed and reported at a 1 in 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

/S/ Thomas Bosch

EPA 6850, DoD QSM 12/03/2017 11:14

/S/ Stephen Brose
12/04/2017 12:03

Laboratory Contact Information
ALS Environmental

960 W Levoy Drive
Salt Lake City, Utah 84123

Phone: (801) 266-7700
Email: alslt.lab@ALSGIlobal.com
Web: www.alsslc.com
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00898497

ANALYTICAL REPORT

Workorder: | 34-1732412

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

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.

Accreditation Body Certificate
Testing Sector (Standard) Number Website
Environmental ANAB (DoD ELAP) ADE-1420 http://www.anab.org/accredited-organizations/
Utah (NELAC) DATA1 http://health.utah.gov/lab/labimp/
Nevada UTO00009 http://ndep.nv.gov/bsdw/labservice.htm
Oklahoma UTO00009 http://www.deq.state.ok.us/CSDnew/
lowa IA# 376 http://www.iowadnr.gov/InsideDNR/RegulatoryWater.aspx
Texas (TNI) T104704456-11-1 http://www.tceq.texas.gov/field/qa/lab_accred_certif.html
Washington C596-16 http://www.ecy.wa.gov/programs/eap/labs/index.html
Kansas E-10416 http://www.kdheks.gov/lipo/index.html
Industrial Hygiene AIHA LAP LLC (ISO 17025 & 101574 http://www.aihaaccreditedlabs.org
IHLAP/ELLAP)
Washington C596-16 http://www.ecy.wa.gov/programs/eap/labs/index.html
Lead Testing:
CPSC ANAB (ISO 17025, CPSC) ADE-1420 http://www.anab.org/accredited-organizations/
Soil, Dust, Paint ,Air AIHA LAP LLC (ISO 17025 & 101574 http://www.aihaaccreditedlabs.org
IHLAP/ELLAP)
Dietary Supplements ACLASS (ISO 17025) ADE-1420 http://www.aclasscorp.com
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00898498

ANALYTICAL REPORT

Workorder: | 34-1732412

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%.
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Analysis Information

Quality Control Sample
Batch Report

00898499

Workorder:

1732412

Limits: Client SOW/Contract Specified
Basis: DoD QSM

Preparation: NA
Batch: NA
Prepared By: NA

Analysis: EPA 6850

Batch: ELMS/2002 (HBN: 203769)
Analyzed By: Thomas Bosch

Blank

LMB: 576093
Analyzed: 11/29/2017 09:25

Units: ug/L

Analyte

Result

MDL

RL

Perchlorate

ND

2.00

Laboratory Control Sample

LCS: 576094
Analyzed: 11/29/2017 09:44
Dilution: 1

Units: ug/L

Analyte

Result

Target| % Rec

QC Limits

Perchlorate

5.04

5.00 101

78.8| 123.

8

Matrix Spike - Matrix Spike Duplicate

Sample: 1732091001
Analyzed: 11/29/2017 10:03

Dilution:

Units:

1
ug/L

MS: 576095

Analyzed: 11/29/2017 17:06

Dilution: 1
Units: ug/L

MSD: 576096

Analyzed: 11/29/2017 17:25

Dilution:

1

Units: ug/L

Analyte

Result

Result

Target

% Rec

QC Limits

Result

% Rec

RPD| QC Limits

Perchlorate

ND

4.82

5 96.4

78.8| 123.8

4.71 94.

2 2.25| 0.0 20.0

Continuing

Calibration Verification

CCV:
Analyzed:
Units:
Criteria:

576090
11/29/2017 08:26
ug/L

+ 15%

CCV:
Analyzed:
Units:
Criteria:

576097
11/29/2017 13:15
ug/L

+ 15%

CCV:
Analyzed:
Units:
Criteria:

576099
11/29/2017 17:44
ug/L

+ 15%

Analyte

Result

Target % Rec.

Result

Target

% Rec.

Result

Target % Rec.

Perchlorate

24.2

25.0 96.9

22.4

25.0

89.8 26.2

25.0 105

Interference Check Sample

ICSA:
Analyzed:
Units:
Criteria:

576092
11/29/2017 09:06
ug/L

+ 30%

Analyte

Result

Target % Rec.

Perchlorate

1.27

1.00 127

Limit of Detection Verification

LODV:
Analyzed:
Units:
Criteria:

576091
11/29/2017 08:47
ug/L

+ 50%

LODV:
Analyzed:
Units:
Criteria:

576098
11/29/2017 13:34
ug/L

+ 50%

LODV:
Analyzed:
Units:
Criteria:

576100
11/29/2017 18:03
ug/L

+ 50%

Analyte

Result

Target % Rec.

Result

Target

% Rec.

Result

Target % Rec.

Perchlorate

1.05

1.00 105

0.936

1.00

93.6 1.15

1.00 115

Page 1 of 2
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00898500
Quality Control Sample

Batch Report

Analysis Information

Workorder: 1732412

Limits: Client SOW/Contract Specified  Preparation: NA Analysis: EPA 6850
Basis: DoD QSM Batch: NA Batch: ELMS/2002 (HBN: 203769)
Prepared By: NA Analyzed By: Thomas Bosch

Sample 1732092002 was re-analyzed and reported at a 1 in 1,000 dilution. The reporting limits have been adjusted accordingly.

Analyst Peer Review
/S/ Thomas Bosch /S/ Stephen Brose
12/03/2017 11:14 12/04/2017 12:03

% - 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 QC results are not adjusted for moisture correction, where applicable

# - 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.

Page 44 of 164
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00898501

% (QCL%) _ﬁ ’3\ 10450 7Stancrlriff Rd, ‘Ste72107

Houston, TX 77099

T: +1 281 530 5656
F: +1281 530 5887
www.alsglobal.com

l

L

1732412 mtract Chain of Custody
' AU COC ID: 8058
|32 241
SUBCONTRACT TO:

ALS Laboratory Group
960 LeVoy Dr

Salt Lake City, UT 84123 Phone: +1801 266 7700
CUSTOMER ) INVOICE
INFORMATION: . INFORMATION:

Company: ALS Houston Company: ALS Houston

Contact: Sonia West 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: Sonia.West@alsglobal.com Reference: HS17110803

Alternate : TSR: Houston House Acct

Contact: Jumoke M. Lawal

Email: jumoke.lawal@alsglobal.com

LAB SAMPLE ID  CLIENT SAMPLEID  MATRIX  COLLECT DATE
 ANALYSISREQUESTED . DUEDATE

1. HS17110803-02 C-07-111417 * Groundwater 14 Nov 2017 10:10
SUB_Perch-6850 01 Dec 2017

2. HS17110803-03 17WW08-111417 Groundwater 14 Nov 2017 11:00
SUB_Perch-6850 01 Dec 2017

3. HS17110803-04 17WW07-111417 ¢ Groundwater 14 Nov 2017 11:55
SUB_Perch-6850 01 Dec 2017

4. HS17110803-05 17WW13-111417 «~ Groundwater 14 Nov 2017 12:35
SUB_Perch-6850 01 Dec 2017

5. HS17110803-06 130-111417 - Groundwater 14 Nov 2017 13:25
SUB_Perch-6850 01 Dec 2017

6. HS17110803-07 17WW03-11417 Groundwater 14 Nov 2017 14:20
SUB_Perch-6850 01 Dec 2017

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

QC Level: DOD 1V (DoD Data Package)
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Subcontract Chain of Custody
COCID: 8058

00898502

Relinquished By: W, Date/Time: T //'é//7 )2 D

= 77 —
Received By: Q//L\Mb wmm W Date/Time: f\\\/’\/&\} \\%6
Cooler ID(s): %ZQ;) Temperature(s): [57 OL

Page 46 of 164



ALS -~ SALT LAKE CITY-RELATED INFORMATION REPORT (CRIR)

COOLER OR CONTAINER INFORMATION CEECKLIST (Fill In or Circle

\“WWN\ AL

00898503

Page 47 of 164

Client Name:, Project/Task/Sife: _
Date/Time of Receipt: I\ W\\Gr \ \2‘)@ “Number of Coolers Received: S
Condition of Coolers: Temperainre Control: yehreh
Cooler Custody Seals: Location Temp Taken:
Are all femperatures within
Coatzainer Custody Seals: project specific gridelines?
VOA Headspace Present?
Tce Present:
—{pHCheck— Meta]s—————Yes{l\Ta/;{\z'l—- —Total Phenolics VesNoMNA |- NO3/MNO2 Yes/No/NA
Performed: | Cyenide Yes/No/NA. TPH~-418.1 Ves/Mo/NA | Oil & Greass Yes/No/NA
Sulﬁde Yes/No/lNA. COD YesMNo/NA | Totdl Phosphoréus Yes/No/NA
| Ammonia Yes/NoNA TEN YesNo/NA ~ | TOCPreserved . Yes/MNo/NA
Cooler ) Cooler Cooler | | .
Received | ATS CoolerNo. | Temn, | Recsived ALS CoolerNo. Teom. .| Received ALST, Cooler No, Temp.
o e el a4 |cwm c| 7 lar °C
2 |ci- °C 5 Ci7- ' °C g _|.Cir- 1 e
3 C17- . °C Cit- . | cir- !
rimy <\X/u/[L»Q bdw Ah »LJ% [/Jw%(;&/\ ki
Psinizd Fame Dakz
CLIENT-RELATED INFORMATION
[ Missing Cooler 1 Missing Samples/Bottles 1 Incorrect Preservation 1 Tnsufficient Sample
{7 Cooler Conditions [ Broken/Leaking Samples | [ pH Criteria NotMet Volume
1 ] Missing Paperwork I} Incorrect Botile Type D Residual Chlorine Present a g?mb? of Custody
[ Missing/Incomrect Botile | L] Cooler Temperatures Out "1 Head Space in Boitles Tobiems
Labels of Range [ Other:
BRIEFLY DESCRIBE THE PROBLEM AND THE ACTION TAKEN:
B-mailedto Client?  Yas [ Nold.
. ResponseRequired Within 24 Hours _ o -
PROJECT MANAGEMENT
PROJIECT MANAGER COMMENTS:
ATS Projecf Meanzgen Returmed io Szmple Receipt by: o Date: "
PrinedName Signatme
CRIR dot Revised V/1/15



00898504

e
o8 91/0 dX3 ZLIH rep-ge i o

ORIGIN ID:SGRA (2 P81) 530;5856 ‘ SHIP DATE: 18HOVv1? . \. .
SHIPPING ‘DEPT ACTWGT: 16.90 L ;
alLs LABORATORY GROUP - - CAD: 300130/CHFE3108
10450 ST(—\NCLIFF RD - DIMS: 14x11x10 IN
EilCJ)lIJ ToﬁloTX 77098 \BILL SENDER
_ UNITED STATES US __ B
™ PAULPOPE
ALS ENVIRONIWENTAL |
960 W. LEVOY DRIVE | |
SALT LAKE cm{ ur 84123 S L
(801) 266~ 7700 ~
~ REF: H$17110803 SW _ PO ——— S
I nnnuumnnmnm||nuunmmmmnumumnm | L
; r ' FedEX' -
! & , Express :

» !
El
-
=R
=1
N
[~}
-
il
=
[=]
-
=1
-

i PRI = TTNOV S0P
[ TYT6OTS02540  STANDARD OVERNIGHT

AXBTFA ..M

Rl
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"ALS Eh\:/irfanmem‘air -

00898505

S) . _ . o . CHAIN-OF-CUSTODY . . __ L
[ Project / Job / Task:. HS17110803 | split: -,} Workorderll 1732412 | Level: ENV_LVLA Requested Analysis =
Client: ALS Environmental (Houston)' ’ ' |Acc0unt 8101 | TyPe: 250Poly ) ’ -
Comments FPreservatives =
T 1 3
¢
Collect o b ~ Containers "ﬂl‘
Item | Date/Time v Sample ID - [Lab E’D‘, . 0 o Cou’fnt
1 [1114/2017 1010 |C-07-111417 1732412001 | _ 1 AL
2 [11/14/2017 11:00 " [ 17WW08-111417 1732412002} Water A 1 LAY
3 [11/14/2017 11:55 | 17TWW07-111417 1732412003 Water A 1 A
4 - |1114/2017 12:35 . [17TWWAB-111417 " - 11732412004 | Water - A 1A
5 | 1111412017 13:25 | 130-111417 1732412005 Water A 1 1A
6 |11/14/2017 14:20  |[17WW03-111417 |1732412006 Water A 1A
7
8
9
10

ORIGINAL FIELD SAMPLE CHAIN-OF-CUSTODY

Sample Prep / Analysis for:
Prepared / Analyzed by:

SAMPLE PREPARATION TANALYSIS CHAIN-OF-CUSTODY

Date/ Time:

Lab Notehook Ne.:

Refinquished By: (Signature)

Date / Time

Received By: (Signature)

Reason for Transfer /
Storage Location

Refinquished By: (Signature)

Date / Time

Received By: (Signature)

Reason for Transter /
Storage Location

Warath, Jutie \

1A7/2017 11:30 | ALS Sample Receiving Sample Login
o L e 20| 5 Sl
g35.) 1FH1z3asy Tp..d | L850
Page 1of 1 Mon, 11/20/17 10:42 AM ALSCOCV3.1
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Batch Worklist

Batch: ELMS/ 2002 Created: 11/28/2017 12:28 instrument: HEBN: 2063768
Rufe: EPAB850, DoD QSM Water Analyst: T. Bosch Status: WP |”“”'l"“"“"“"ll""lll"

Workorder: 1732091 [ENV_LVL4]
Workorder: 1732092 [ENV_LVL4]
Workorder: 1732412 [ENV_LVLA4]

... . Expire Due  Run
Pos LabID  Sample ID L : - Procedure Mgr Date = Date  Date
576090 CCV for HBN 203769 [ELMS/2002] ccv 3 E685041C3Q 5311 12/4/2017
576091 LODVorHBN203769[ELMS/2002 . [ODV 3 BEsSODIQ L SII  12Mpot7
e e dadmna e LODVee e o owen |
. LMBforHBN 203769 [ELMS/2002] Seaina s E6850Q413Q 311 12042017
s 576004 'U‘Lcs for HBN 203769 [ELMS/2002] ' ' LCS E68S0Q413Q 311 1242017
61732001001 ¢ SOWW27-111017 o o o o UE68500413 | 5480 12/8/2017  12/412017 -
7 576005 SOWW27-111017(1732091001MS) MS E68S0Q413Q 5311 1242017
§ 3 7609 o sOWW2RHOIZA73209100IMSD) o SMSD T3 BBS0Q4Q S 120472017
,,,,,, 1732091002_%..”..s.oww‘ig.hﬂlbﬁ.__mwMm,m.. e s semons e 1aepot rawacty
v;51732091003’_if’:fc.:sowwos 111017 s CSAMPLE 3 1732091003-A° - E6850Q413 1 5480 12/8/2017  12/4/2017
1732001004 * FLDDUP 1732091004-A 'E6850Q413w””5480 12/8/2017  12/412017
12 1732001005 S  SAMPLE '3 1732091005-A  E6850Q413 ' 5480 12/8/2017° 12/4/2017
13 1732091006  SAMPLE 3 1732091006-A E6850Q413 5480 12/8/2017  12/4/2017
732091007 ‘ ;  SAMPLE' 3 ' 1732001007-A E6850Q413 5480 12/8/2017  12/4/2017
onmem B e e i
SOWWISHIIOl .. . SAMPLE 3 1732091009-A  E6850Q413 5480 12/8/2017  12/4/2017
i ft e Bl SAMPLE £ EOBIQALS L 30 1edaedtr

initial | Final Weight Type

TR =

W oW

3
400576003

oW

ea T

0G ob

p91 Jo.

1732091010-4  E6850Q41.3 5480 12/8/2017  12/4/2017
CE68S041C3Q - S3L o 2/42017 0
| E6850.D3Q ”””5‘3”1'1”” 1242017

- 1732092001-A - E6850Q413 S480: 121272017 12/4/2017
1732092002-A  E6850Q413 5480 12/12/2017 12/42017 |
1732092003-A  E6850Q41.3 5480 12/12/2017 12/4/2017
1732412001-A  E6850Q413 5480 121202017 12/5/2017
1732412002-A  E6BS0Q413 - 5480 12/12/2017 12/5/2017
1732412003-A  E68500413 5480 124202017 12052017 |
e 1732412004-A0 U E6850Q41.3. 115480 1 12/12/2017 . 12/5/2017 i i b
| 1732412005-A  E6850Q413 5480 12A12/2017 12/5/2017 |

Q w ?o) wiw w W owiw oa}o: w

19 ‘576098
COSOWWIE-I1I417 o SAMPLE

23 1732412001
24 173241200

W wiw Wik w

w W W

Tuesday, November 28, 2017 12:27:14 PM
Page 1 of 2 BWL-V3.1




Batch Worklist
- . Prep  Prep Dust .  Expire Due  Rum,
Pos LabID SamplelD Initial Final = Weight Type Nx Container Procedure MNgr Date Date - Dats
28 1732412006 17WW03-111417 SAMPLE 3  1732412006-A E6850Q41.3 5480 12/12/2017 12/5/2017
29 s7699 0 COVRHBN2OMEO[ELMSR002] GOV 3 BESSMICSQ . S 12042017
30 576100 LODV for HBN 203769 [ELMS/2002 LODV 3 E6850.D3Q 5311 12/4/2017
-U 1
D
Q
(0]
2
o
>
N
Tuesday, November 28, 2017 12:27:20 PM
Page 2 of 2 BWL-3.1




00898508

(ALS)

ALS Laboratory) Ciroups

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

Analytical
Documentation
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00898509

ALS Work Order #’s & Sample #( )’s: 1732091 (001-10); 1732092 (001-03); 1732412 (001-06)

22000 /ﬁn’)7£9\

EL}V{S Batb}UIIITB}‘I [E T RAVIVV R VAR NAVYS ]

Prep Date: 11/29/2017 Analysis Date: 11/29/2017 Analyst: T. Bosch
Analyte: Perchlorate Matrix: Water Method: 6850

Sequence: WHPCHEM\I\NSEQUENCE\CLO4\201 ANOV\29NOV17P.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 50uL of an oxygen-
18 labeled perchlorate solution was added as an internal standard. The samples were capped, vortexed, and filtered with Phenex PES membrane
0.45pum Syringe filters prior to analysis.

REAGENTS: Eluent Al: 95% ASTM Type II water (ALS)/ 5% ACN (Bé&J Lot DI735)/0.1% glacial acetic acid (JT-Baker Lot 04802).
Eluent B1: 95% ACN (B&J Lot DI735)/ 5% ASTM Type II water (ALS)/0.1% glacial acetic acid (JT-Baker Lot 04802).

STANDARDS: Internal Standard Spiking Solution Horizon# 38780. Dilutions of Working Standard Solution ID 32373 used for CCV’s,
LODV’s, RLVS and IPC.

CALIBRATION CURVE: Used curve from 11/28/2017, sequence 28NOV17P.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-AON.M Fragmentor: 160 Output Gain: 3 Injection Volume: 25ul
Column: KP-RPPX C8 separator, 250mm  Mobile Phase: 70% Eluent A1; 30% Eluent B1

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

0 0.65
4.0 0.65
5.0 0.25
14.5 0.25
15.0 0.65
17.5 0.65

QC DATA: 5.0uL of QC Solution Horizon ID 36749 was used for LCS 576094; Target = 5.0ug/L. ASTM type II water was used for LMB
576093.

MS/MSD: MS/MSD was performed on sample 1732091001 (Client ID: 50WW27-111017). 5.0pl of Working Standard Solution Horizon ID
36735 was added to 10.0mL of sample preparation. Spike target = 5.0pg/L.

COMMENTS:

1) Results reported in pg/l.. Sample 1732092002 was re-analyzed and reported at a 1 in 1,000 dilution. The reporting limits have been
adjusted accordingly.

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\201 7"\NOV\HBN# or
through NuGenesis\Tree\PrintData\LCMS\DefaultView.

4) Due to limitations of the Chemstation Software, many of the chromatographic peaks require manual integration. Manual Integrations
were performed for some of the Initial Calibration analyses (datafiles: 28NOVP01,02) along with datafiles 29NOV03/19.

5) Notebook: \alsltws013\ORGANIC\BOSCH\LCMS\Perchlorates\Waters\201 7\CLO4-203769-DOD-ALS-HSTN-LCMS4 or through
WALSLTWS013\DATAREVIE W\HBN#
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- 00898510

Working Standard - CLO4 WRK

CLO4WRK 850 WKG Std 100.uglL.
Standard: 36735 Created By: T. Bosch ' Arnount: 10 mb

MFG: ALS/SLC Create Date: 05/10/2017 Expires: 05/10/2018

MFG Lot: TNB: 05/10/17 Lab Lot: CLO4 WRK Usable: Yes
Part 1D:
Pos.” .| Analyte Name w R R : Concentration .
1 14797-73-0 Perchlorate 0.1 ug/mL
Standard | Standard ID Dye‘s,ci'\iption 3 e LabLotID .~ | Volume | Expires
109 ASTM H20 ASTM Type |l Water LAB 109 89mbL | 11/07/2025
36734 CLO4 INT 6850 Intermdt AccStd 10.ug/mL CLO4 INT 0.1 mbL | 05/10/2018
R ALSSTANDARDS V2.3

Page 1 of 4 Thu, 05/11/17 2:02 PM



00898511

Constituent

Stock Standard - CLO4 STOCK

CLO4 STOCK ~ Description - 6850 Stock AccStd 1,000ug/mi
Standard: 36733 Creafed By: T. Bosch Amount: 100 mL
MFG: AccuStandard Create Date: 5/10/2017 Expires: 10/4/2018
MFG Lot: 216095148 Lzh Lot: CLO4 STOCK Usable: Yes

Part {D: IC-PER-10X-1

Pos. S lApalyte s Name .~ l L o : i B - "I-.Cencentration

1 14797-73-0 Perchlorate 1000 ug/mL

Pa0¢ o0 o 104 ALSSTANDARDS V2.3

Page 2 of 4 Thu, 05/11/17 2:02 PM



00898512

Constituenf

Solvent Standard - ASTM H20

ASTM H20

- Description -

5TM Type Il Water:

Standard: 109
MFG: DCL in House

Created By: ALS Support (Lims)
Create Date: 10/6/2005

Amount: 1000 L
Expires: 11/7/2025

MFG Lot: Lab Lot: LAB 109 Usable: Yes
Part ID:
Pos. Analyte 7 SRR J Nams . - JCon'centration )

Solvent - Analyte(s) not applicable

Page 3 of 4

= &
P“BV O OT TOT

ALSSTANDARDS V2.3
Thu, 05/11/17 2:02 PM



00898513

Working Standar

Constituent

d - CLO4 INT

_ Description - 6850 Inten

dt AccStd 10.ug/mL

Standard: 3

6734

MFG: ALS/SLC
MFG Lot: TNB: 05/10/17

Created By: T. Bosch
Create Date: 05/10/2017
Lab Lot: CLO4 INT

Amount: 10 mL
Expires: 05/10/2018
Usable: Yes

Part ID:
Pos. Analyte - Concentration
1 14797-73-0 10 ug/mL
Compositiol & Sabia g
Standard | Standard 1D Lab Lot iD Expires
109 ASTM H20 ASTM Type It Water LAB 109 11/07/2025
36733 CLO4 STOCK 6850 Stock AccStd 1,000ug/mL CLO4 STOCK 0.1mL| 10/04/2018

Page 4 of 4

rage Jri Ut 1o

ALSSTANDARDS V2.3
Thu, 05/11/17 2:02 PM



00898514

Working Standard - CLO4 QC WRK

CLO4 QC WRK * © " Description - 6850 QC WKG STD 100ug/L
Standard: 36750 Created By: T. Bosch Armount: 10 mL

MFG: ALS/SLC Create Date: 05/11/2017 Expires: 05/11/2018
MFG Lot: TNB: 05/11/17 Lab Lot: CLO4 QC WRK 100.ug/L Usable: Yes

Part ID:

Pos. - Analyte 070 0 Name . oo ' s S -} Concentration
1 14797-73-0 Perchlorate 100 ug/L
Composition S FEE
Standard | StandardiD " - Deécr‘lpﬁon : ' Lab LotiD ="} volume - =" Expires :
109 ASTM H20 ASTM Type H Water LAB 109 9.9mL | 11/07/2025
36749 CLO4 QC INT 6850 QC Intrmdt Std-QC 10ug/mL CLO4 QC INT 10.ug/mL 0.1mL| 05/11/2018

o, = P
Fage Vo O TOT

ALSSTANDARDS V2.3
Page 1 of 4 Thu, 05/11/17 2:03 PM



00898515

Constitfuent
Working Standard - CLO4 QC INT

Page 2 of4

CLO4QC INT - Description - 6350 QC Intrmdt Std-QC 10ug/mL
Standard: 36749 Created By: T. Bosch Amount: 10 mL
MFG: ALS/SLC Create Date: 05/11/2017 Expires: 05/11/2018
MiFG Lot: TNB: 05/11/2017 Lab Lot: CLO4 QC INT 10.ug/mL Usable: Yes
Part ID:
Pos. Analyte 7 -7 | Name Concentration
1 14797-73-0 Perchlorate 10 ug/mL
_Composition | e :
Standard | Standard ID = -0} Description- o Lab Lot ID Volume . | Expires. .
109 ASTM H20 ASTM Type Il Water LAB 109 8.9 mL| 11/07/2025
36748 CLO4 QCSTOCK 6850 QC Stock STD 1,000ug/mL CLO4 QC STOCK 0.tmL | 03/31/2020
PHyE Sy oTToR
" ALSSTANDARDS V2.3

Thu, 05/11/17 2:03 PM



00898516

CTARMNMARD D
Gk E A BE B B & LE Cond £ G lmea il
Constifuent

ASTM H20.

Solvent Standard - ASTM H2O

- ASTM Type Il Water

Standard: 109
MFG: DCL In House

Created By: ALS Support (Lims)

Create Date: 10/6/2005

Arnount: 1000 L
Expires: 11/7/2025

MFG Lot: Lab Lot: LAB 109 Usable: Yes
Part ID:
Pos.. . -Analyté - | Name L Concentration

Solvent - Analyte(s) not applicable

Page 3 of 4

mayc OU Ul Iaﬂ

ALSSTANDARDS v2.3
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00898517

= — S t.{‘kthfDAr \D Rﬂ:—ugjﬂn \:i-
(ALS)
Constituent

Stock Standard - CL.O4 QCSTCQO

© . Description - 6850 QC Sto

< STD 1,000ug/mL

CLO4 QCSTOCH
Standard: 36748 Created By: T. Bosch
MFG: Ultra Scientific Create Date: 5/11/2017
MFG Lof: CP-0860 Lab Lot: CLO4 QC STOCK

Part ID: ICC-013

Amount: 100 mL
Expires: 3/31/2020
Usable: Yes

Pos. ... | Analyte " Name' - ‘Concentration
1 14797-73-0 Perchiorate 1000 ug/mL
Pagc o Ol 108
ALSSTANDARDS V2.3

Page 4 of 4

Thu, 05/11/17 2:03 PM



00898518

(AL>) STANDARD REPORT

Working Standard - CLO4ISTDWRK

CLO4ISTDWRK __ Description - Perchlorate ISTD Wrk 1,000ug/L

Standard: 38780 Created By: Thomas Bosch Amount: 10 mL

MFG: ALS/SLC Create Date: 10/09/2017 01:10PM Expires: 10/09/2018

MFG Lot: TNB: 10/09/17 Verified By: Thomas Bosch Usable: Yes

Pipette ID: Not Provided Verify Date: Lab Lot: CLO4ISTDWRK
Pos. Analyte Name - ' . , .| Concentration
1 14797-73-0-8385 Perchlorate 83:85 Ratio 1000 ug/L
2 14797-73-0-89 Perchlorate 89 1000 ug/L
Standard | Standard ID Description k LablotiD : .| Yolume Expires
23118 CLO4ISTDSTK Perchlorate ISTD Stock CLO4ISTDSTK 0.1 mL | 02/27/2024

Dng a2 of 164
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00898519

(ALS) STANDARD REPORT

Constituent
Stock Standard - CLO4ISTDST

O4ISTDSTK g hlorate ISTD Stock
Standard: 23118 Created By: Thomas Bosch Amount: 1 mL

MFG: Cambridge Isotope Create Date: 04/04/2014 03:04PM Expires: 02/27/2024

MFG Lot: SDDG-013 Verified By: Thomas Bosch Usable: Yes
Part ID: OLM-7310-S Verify Date: 02/05/2009 12:02AM Lab Lot: CLO4ISTDSTK
Pos. Analyte . ‘I'Name Concentration
1 14797-73-0-8385 Perchlorate 83:85 Ratio 100 ug/mL
2 14797-73-0-89 Perchlorate 89 100 ug/mL
Ragadbduailad
ALSSTANDARDS V2.4

Paqge 2 of 2 Fri, 10/27/17 9:33 AM
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SCIENTIFIC Certificate of Analysis

Analytical Solutions

SO Guide 34 Reference Material

Product Number: 1CC-013 Lot Issue Date: 29-Feb 2016
Lot Number: CP-0860 Expiration Date: 31-Mar 2020

Product Name: perchlorate IC Standard

Description:

This Reference Material {RM) was gravimetrically prepared in accordance with 150 Guide 34 and under ULTRA Scientific’s 150 9001
registered quality system. The neat materials used for this product have been verified by ULTRA’s ISO 17025 laboratory and under
ULTRA’s ISO Guide 34 accreditation. The analyte concentrations were verified by ULTRA’s 150 17025 accredited laboratory. For each
analyte, the true value, with its uncertainty value calculated at the 95% confidence level, is reported below.

Analyte Starting Material Lot Number Purity (%} Calculated Value True Value Traceability & Method
perchlorate potassium RMO07987 100 10015 pg/mL 976+ 6 pg/mL NIST SRM 3141A; ICP-OES
perchlorate

Solvent: water {low TOC, < 50 ppb)

Storage: Store at Room Temperature (15° to 30°C}.

Traceability:

Traceability has been established through an unbroken chain of comparisons, 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 after dilution is measured. The balances used for these measurements are calibrated with weights traceable
to NIST in compliance with ANSI/NCSL Z-540-1, ISO 9001, iSO 17025, and 1SO Guide 34. Calibrated Class A glassware is used for
volumetric measurements. Thermometers are calibrated against a NIST traceable thermometer in accordance with NIST Special
Publication 819.

Estimation of Uncertainties:
The true value is reported, with its uncertainty value calculated at the 85% confidence level.

Homogeneity: .
This RM was formulated and unitized according to an in-house procedure and is guaranteed to be homogeneous. There is no
minimum sub-sample size required. )

Intended Use:
This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of
instruments, validation of analytical methods, assessments of measurement methods and continuing calibration verification.

Instructions for Use: .

sample aliquots for analysis should be withdrawn at 20°C to 25°C immediately after opening and should be processed without delay
for the true value to be valid within the stated uncertainties. Do not pipet from the bottle. Do not return any material removed for
pipetting to the bottle. Tightly cap the 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 if the
RM is damaged, contaminated, or otherwise modified.

d &

—

- ﬁ iy e g
ACCREDITED ACCREDITED

—— T —— .
Bl VERTHRG LASOUATORY 1SO 9001 Registered Quality System — TUV USA Page1of2
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SCIENTIFIC Certificate of Analysis

Analytical Solutions

ISO Guide 34 Reference Material

ICC-013 Lot Issue Date: 29-Feb 2016
Expiration Date: 31-Mar 2020

Product Number:
Lot Number: CP-0860

Maintenance of Certification:
The real-time, long term stability of the RM may be monitored over the lifetime of the certification. If substantive changes occur

that affect the certification before the expiration of this certificate, ULTRA Scientific will notify the purchaser.

N Ty el

Peter A KindnP1LD. Daniel ). Lamendola
VP, Techrsical Oparations Director of QA/RA
AC‘ERED\TED ACCHE‘DITED
e RETITL—— . N
REFENENCE HTERIAL “TESTNG LARORATIIY ISO 5001 Registered Quality System — TUV USA Page 2 0f2
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125 Market Sireet Tef (203)786-5290

o raven T o8t ( AccuStandard; Inc. Fax (20a)7as 5267

CERTIFICATE OF ANALYSIS

AccuTrace™ Reference Standard

Catalog No: IC-PER-10X-1 Date Certified: Oct 4, 2016
Description: Perchlorate Standard Expiration: Oct 4, 2018
Element: Perchlorate (ClO,4) Sample Size: 100 mL
SRM: Ind. Std. Components: 1
Lot: 216095148 Storage Condition: Ambient (>5 °C)

Matrix: Water

] . Included on {SO/EC 17025 Scope of Accreditation:
Hazards: Refer to SDS for complete safety information P corediiation: Yes

Included on 1SC Guide 34 Scope of Accreditation: Yes

Signal Word: Warning

Component SRM # Prepared
Concentration

A (ug/mL)

ClO, Perchlorate Ind. Std. 1000

The gravimetric uncertainty for this product is +0.2%. See reverse side for details.
The final solution was checked against an independent standard to verify its concentration.

We use the highest purity raw materials available to minimize impurity levels in the final solution. Typically 99.993%+ pure starting materials are used as well as ASTM
Type | 18 megohm deionized water.

All solutions are filtered through a 0.2 pm filter prior to being bottled.

All glassware used in pmparation is Class A and calibrated regularly.

All weights are traceable through NIST, Test No. 822-275872-11

All bottles are triple rinsed with deionized water prior to use.

Shake bottle prior to use and do not pipette directly out of the bottie. Use only cleaned Class A volumetric glassware.

We certify the accuracy of this standard to be +0.5% of the stated value until its expiration date provided it is kept tighly capped and stored under the conditions stated

above,
/{ t r
Certified By: ;V
Meigan O'Leary, Inorganic QC Manager
Page 10of 1 For use in routine laboratory analysis.

. . Page 66 of 164
AccuStandard is accredited to I1SO Guide 34, ISO/IEC 17025 and certified to 1SO 9001 OR-ORG/NO-001
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Cambridge Isotope Laboratories, Inc.

Certificate of Analysis

Product Name:
(Isotopic Label & Enrichment Specification)

Qualify Standards: :
IS0 Guide 34 = ISOREC 17025 « {SO 13485 = cGMP

Al

23118

PERCHLORIC ACID, SODIUM SALT
(1804, 90%+) 100 UG/ML IN WATER

Lot Number: SDDG-013

Catalog Number: QOLM-7310-S

Product Information »

Chemical Purity Specification: >98%

Labeled CAS Number: NA

Unlabeled CAS Number: 7601-89-0

MW*: 130.4

Chemical Formula: NaCl*O4

Storage: Store at room temperature away from light and moisture.
Stability: See storage and expiration date.
Certification

Cambridge Isotope Laboratories, Inc. guargntees that this material meets or exceeds the specifications stated. Absolute ideatity as well
as chemical and isotopic purities are assured by the use of unambiguous synthetic routes and multiple chemical analysss whenever possible.
Results are represeritative of Q€ testing & tifne 6ffelease fom Quality. Control unless oti:erwise stated. -

Volumetric measurements were made with Class A glassware. Gravimetry is traceable to the NIST through calibrated balances and
certified, calibrated, standard weights. The calibrations are traceable to the NIST under Test No. 822/270236-04. The calibrations also
meet specifications outlined in ISO 9001, ISO/IEC 17025, ANSI/NSCL Z540-1-1994, NCR Document 10CFR50 Appendix B, and

applicable subdocuments.

This COA references the bulk catalog number before packaging. The COA also appﬁe§ to the CIL finished good catalog number . Some possible
packaging sizes and their corresponding suffix are -1.2, -1, -0.5, -10, or -0.1.

¥ For isotopically labeled compounds, MW listed is for the fully enriched product.

Quality Control Tests and Results

Approved by: [/ Lederdley

Timothy J. Eckersley, Ph.D., Quality Assurance

QC Release Date

Expiration Date

Concentration Based on Gravimetry

Chemical Purity of Neat Material(s)

LC/MS for Concentration

212712014
212712024
102 pg/mL
98%

109.4 + 2.8 pg/mL (k=2)

Page 67 of 164
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ALS Laboratory Groups
ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

Raw Data
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Batch Report: C:\HPCHEM\1\DATA\29NOV17P\29NOV17P.B

Batch Review Method:
C: \HPCHEM\ 1 \METHODS\ CL.04 -DPR M

['#' ==> Run has not been reprocessed with Batch Review Method
'*! ==> Run has been saved with batch file]
Sample Location Inj SampleType Run Perchlorate Perchlorate Perchlorate
#* Area RT Amount
O[PS U g ] ______________
* 576090 CCvVe25 Vial 71l lI Control l| 1.09561e6 11.895 24 .21964
* 576091 LODV@l. Vial 72 1 Control 2 4.52636e4 12.020 1.04682
* 576092 ICS@l. Vial 73 1 Control 3 3.01866e4 11.983 1.26773
* 576093 ILMB Vial 74 1 Control 4 0.00000 0.000 0.00000
* 576094 LCS@5. vial 75 1 Control 5 1.67044e5 12.159 5.04313
* 1732091001 Vial 76 1 Sample 6 0.00000 0.000 0.00000
* 1732091002 Vial 77 1 Sample 7 0.00000 0.000 0.00000
* 1732091003 Vial 78 1 Sample 8 0.00000 0.000 0.00000
* 1732091004 Vial 79 1 Sample 9 0.00000 0.000 0.00000
* 1732091005 Vial 80 1 Sample 10 0.00000 0.000 0.00000
* 1732091006 Vial 81 1 Sample 11 0.00000 0.000 0.00000
* 1732091007 Vvial 82 1 Sample 12 0.00000 0.000 0.00000
* 1732091008 Vvial 83 1 Sample 13 0.00000 0.000 0.00000
* 1732091009 Vial 84 1 Sample 14 0.00000 0.000 0.00000
* 1732091010 Vial 85 1 Sample 15 0.00000 0.000 0.00000
* 576097 ccve2s  Vvial 71 1 Control 16 9.03454e5 12.094 22.43960
* 576098 LODVel. Vial 72 1 Control 17 3.78661e4 12.223 9.36275e-1
* 1732092001 Vial 86 1 Sample 18 0.00000 0.000 0.00000
* 1732092002 Vial 87 1 Sample 19 5.55201e8 8.782 4376.11130§XFA
* 1732092003 Vvial 88 1 Sample 20 0.00000 0.000 TTTTToo00TTTTTT
* 1732412001 Vial 89 1 Sample 21 1.38593e5 12.015 4.38318
* 1732412002 Vial 90 1 Sample 22 0.00000 0.000 0.00000
* 1732412003 Vial 91 1 Sample 23 0.00000 0.000 0.00000
* 1732412004 Vial 92 1 Sample 24 0.00000 0.000 0.00000
* 1732412005 Vial 93 1 Sample 25 7.90446e4 11.822 2.49899
* 1732412006 Vial 94 1 Sample 26 0.00000 0.000 0.00000
* 1732092002 1K Vial 97 1 Sample 27 8.04721e5 12.411 2.07685e4
* 576095 3209118 Vial 95 1 Sample 28 1.30496e5 11.819 4.81777
* 576096  320911D Vial 96 1 Sample 29 1.61297e5 11.833 4.71042
* 576099 CCVe25 Vial 71 1 Control 30 9.48245e5 12.343 26.16232
* 576100 LODV@l. Vial 72 1 Control 31 4.73844e4 12.263 1.15050
Sample Location Inj SampleType Run CLO4 -85 CLO4-85 CLO4-85
#* Area RT Amount
et == emme e |=oo ez R R B s <= mmmmzoa o
* 576090 CCve2s5 Vvial 71 1 Control ll 3.42851eb5 11.914 23.98843
* 576091 Lobvel. Vvial 72 1 Control 2 1.74133e4 12.035 1.01881
* 576092 ICSel. Vvial 73 1 Control 3 9934.82910 11.972 1.06940
* 576093 LMB Vial 74 1 Control 4 0.00000 0.000 0.00000
* 576094 LCs@5. Vial 75 1 Control 5 5.79647e4 12.180 5.23659
* 1732091001 Vvial 76 1 Sample 6 0.00000 0.000 0.00000
* 1732091002 Vial 77 1 Sample 7 0.00000 0.000 0.00000
* 1732091003 Vial 78 1 Sample 8 0.00000 0.000 0.00000
* 1732091004 Vial 79 1 Sample 9 0.00000 0.000 0.00000
* 1732091005 Vial 80 1 Sample 10 0.00000 0.000 0.00000
* 1732091006 Vial 81 1 Sample 11 0.00000 0.000 0.00000
* 1732091007 vVial 82 1 Sample 12 0.00000 0.000 0.00000
* 1732091008 Vial 83 1 Sample 13 0.00000 0.000 0.00000
* 1732091009 Vial 84 1 Sample 14 0.00000 0.000 0.00000
* 1732091010 Vial 85 1 Sample 15 0.00000 0.000 0.00000
* 576097 ccve2s vial 71 1 Control 16 2.98426e5 12.110 23.31381
* 576098 Lobvel. Vvial 72 1 Control 17 1.45445e4 12.254 8.84665e-1
* 1732092001 Vial 86 1 Sample 18 0.00000 0.000 0.00000
* 1732092002 Vial 87 1 Sample 19 1.9922¢6e8 8.800 5258.03572
* 1732092003 Vial 88 1 Sample 20 0.00000 0.000 0.00000
* 1732412001 Vial 89 1 Sample 21 4.,49391e4 12.041 4.21409
* 1732412002 Vial 90 1 Sample 22 0.00000 0.000 0.00000
* 1732412003 Vial 91 1 Sample 23 0.00000 0.000 0.00000
* 1732412004 Vial 92 1 Sample 24 0.00000 0.000 0.00000
* 1732412005 Vial 93 1 Sample 25 3.03860e4 11.831 2.75735
* 1732412006 Vial 94 1 Sample 26 0.00000 0.000 0.00000
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3atch Report: C:\HPCHEM\1\DATA\29NOV17P\29NOV17P.B

00898526

Sample Location Inj SampleType Run CLO4 -85 CLO4 -85 CLO4-85
o+ Area RT Amount
* 1732092002 1K vial 97| l| Sample| 27| 2.56281le5 12.425 2.08101e4
* 3209118 Vial 95 1 Sample 28 4.65502e4 11.839 5.13367
* 320911D vial 96 1 Sample 29 5.36155e4 11.841 4.66480
* 576099  CCVe2s Vial 71 1 Control 30 3.04731e5 12.357 26.61768
* LOoDVel. vVvial 72 1 Control 31 1.71063e4 12.305 1.06038

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

#* Area RT Amount
O P N U ____[ __________________________________________
* 576090 CcCve2s5 Vial 71| lI Control| 1 1.86094e5 11.914 5.00000
* LODVel. Vial 72 1 Control 2 2.04319e5 12.035 5.00000
* 576092 ICSel. Vial 73 1 Control 3 1.11922e5 12.011 5.00000
* 576093 LMB Vial 74 1 Control 4 2.20163e5 12.199 5.00000
* 576094 LCS@5. Vvial 75 1 Control 5 1.50430e5 12.185 5.00000
* 1732091001 vVvial 76 1 Sample 6 1.40767e5 11.672 5.00000
* 1732091002 Vvial 77 1 Sample 7 1.11879e5 11.665 5.00000
* 1732091003 Vial 78 1 Sample 8 1.45710e5 11.726 5.00000
* 1732091004 Vial 79 1 Sample 9 1.53536e5 11.744 5.00000
* 1732091005 Vvial 80 1 Sample 10 1.64241e5 11.947 5.00000
* 1732091006 Vial 81 1 Sample 11 1.50094e5 11.680 5.00000
* 1732091007 Vial 82 1 Sample 12 1.58992e5 11.568 5.00000
* 1732091008 Vial 83 1 Sample 13 1.49810e5 11.799 5.00000
* 1732091009 Vial 84 1 Sample 14 1.34249e5 11.756 5.00000
* 1732091010 Vvial 85 1 Sample 15 1.34276e5 11.830 5.00000
* 576097 CCve2s5 Vvial 71 1 Control 16 1.67049e5 12.114 5.00000
* LODVel. Vial 72 1 Centrol 17 1.91758e5 12.255 5.00000
* 1732092001 Vvial 86 1 Sample 18 1.42420e5 11.750 5.00000
* 1732092002 Vial 87 1 Sample 19 2.41561le4 8.801 5.00000
* 1732092003 Vvial 88 1 Sample 20 9.48656e4 12.095 5.00000
* 1732412001 Vial 89 1 Sample 21 1.44201e5 12.034 5.00000
* 1732412002 Vvial 90 1 Sample 22 1.40770e5 11.853 5.00000
* 1732412003 vial 91 1 Sample 23 1.55137e5b 12.177 5.00000
* 1732412004 Vial 92 1 Sample 24 1.56769e5 11.908 5.00000
* 1732412005 vVvial 93 1 Sample 25 1.46300e5 11.849 5.00000
* 1732412006 Vial 94 1 Sample 26 1.64919e5 11.684 5.00000
* 1732092002 1K Vvial 97 1 Sample 27 1.62071e5 12.431 5000.00000
* 3209118 Vvial 95 1 Sample 28 1.23187e5 11.840 5.00000
* 320911D Vvial 96 1 Sample 29 1.55837e5 11.851 5.00000
* 576099 CCve2s5 Vvial 71 1 Control 30 1.47735e5 12.359 5.00000
* LODVel. Vial 72 1 Control 31 1.94094e5 12.290 5.00000

*** End of Report

«CMS04 12/3/2017 10:50:05 AM TNB
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Sequence:

C: \HPCHEM\ 1\ SEQUENCE\CLO4\2017\NOV\29NOV17P. S

00898527

Sequence Table:
Method and Injection Info Part:

Line Location SampleName

.CMS04 12/3/2017 10:23:22 AM TNB

576090 ccvezs

576091 Lopvael.

576092 ICSsel.

576093 LMB

576094 LCS@s5.

1732091001
1732091002
1732091003
1732091004
1732091005
1732091006
1732091007
1732091008
1732091009
1732091010

576097 ccvezs

576098 LODvV@El.

1732092001
1732092002
1732092003
1732412001
1732412002
1732412003
1732412004
1732412005
1732412006
1732092002

576095 3209118
576096 320911D

1K

576099 ccvezs

576100 LODVEl.

Method

CL0O4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CL0O4-DOD
CLO4-DOD
CL0O4-DOD
CLO4-DOD
CL0O4-DOD
CLO4-DOD
CLO4-DOD
CLO4~DOD
CLO4-DOD
CLO4~-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CL0O4-DOD
CLO4-DOD
CL0O4-DOD
CLO4-DOD

Inj SampleType InjVolume DataFile

Sample

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

PRRPRRPRREPRPRRPRPRrRRRPRERRRRRERRPR R R R R R R R R
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Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVPO1.D Sample Name: 576090 ccvezs

jjection Date: 11/29/2017 08:26:28 Seq Line: 1

mple Name: 576090 ccvezs Location: Vial 71

*q Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl

cq. Method: CLO4-DOD. M
nalysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

¢rchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP01.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

35000 — 11.895 - Perchlorat
30000

25000

15000 -]

1)

|
20000 ~ /
/j

I

|

-

=}

=3

o

=}
|

/
I/
/

|
T

T T T T T T T T T T T T T T T ¥ T T T T T T T T T T

f I
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (29NOV17P\29NOVP01.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

11.914 - CLo4-8f\
i
1
\

o+ - - e
4 6 8 10 12 14 16 min

MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP01.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

6000 11.914 - CLO4-89-{ST|

A
o
o
=}
1
//"
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Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVPO1l.D Sample Name: 576090 CCve2s
Injection Date: 11/29/2017 08:26:28 Seg Line: 1
Sample Name: 576090 CCve25s Location: vVial 71
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acqg. Method: CLO4-DOD.M

Analysis Method:

Last Changed:

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

11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 25.000
LCMS Results
Signall: MSD1 83, EIC=82.7:83.7
|  RT | Type | Area | Amount | Compound
[ [min] | | | [ug/sample] | Name |
| === e | oo | —=mmmmmmm - | == |
| 11.895|PBA | 1095606.8| 24.2196|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area | Amount | Compound |
| [min] | ! | [ug/sample] | Name
et |-~ | —mmmm oo e |- D ———— |
| 11.914|PBA | 342851.1| 23.9884{CLO4-85
Signal3: MSD1l 89, EIC=88.7:89.7
| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name
| = | === |- | === | oo |
| 11.914|BBA | 186093.9| 5.0000|CLO4-89-1ISTD |
*** Fnd of Report ***
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Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP02.D Sample Name: 576091 LODV@L.
Injection Date: 11/29/2017 08:47:05 Seq Line: 2
Sample Name: 576091 LODV@L. Location: Vial 72
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD.M

Analysis Method:

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

Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

4000 ]
3500 -
3000
2500
20002
1500

1000 -

500

T T T . . T T T T T . T . T
4 6 8 10 12 14 16
MSD1 85, EIC=84.7:85.7 (29NOV17P\29NOVP02.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

3000 / \\

min

2500 ] / \\
2000 |
1500
b /
i ~——
. 12.035 - CLO4-
oo [ | — \
1 / \/\/—\_/\/ AAAAAA \\/\/\ .y
1/ N~ T T N . e
500 4./
7 T I T T T [ T T T | T T T I T T T , T T T | T T T ' T T
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7:89.7 (20NOV17P\29NOVP02.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
: 12.035 - CLO4-86-IST!
6000 -
5000 | / \
4000 f ‘\
] |
3000 \\
2000 -] \
1000 - \
N
7 T | T T T l T T T l T ¥ T | T T T ‘ T ] T l T T T | T T
4 6 8 10 12 14 16 min
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Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP02.D Sample Name: 576091 LOoDvV@l.
Injection Date: 11/29/2017 08:47:05 Seq Line: 2
Sample Name: 576091 LODVE1. Location: vial 72
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acq. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 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] | | | [ug/sample] | Name |
|~ | === | =mmmm oo R | o e !
| 12.020|PBA ] 45263.6] 1.0468|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/samplel | Name i
| == | = e | | o !
| 12.035|PBA | 17413.3| 1.0188]CLO4-85 |
Signal3: MSD1l 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound

| [min] | I | [ug/sample] | Name !
| === | = |~ | -=m S — !
| 12.035|BBA | 204318.6] 5.0000|CLO4-89-1ISTD |

*** End of Report ***
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00898532

Data file: C:\HPCHEM\1\DATA\2S8NOV17P\29NOVP03.D Sample Name: 576092 ICSE1.
Tnjection Date: 11/29/2017 09:06:18 Seqg Line: 3
Sample Name: 576092 ICcsel. Location: vial 73
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD. M

Analysis Method:
Last Changed:

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

11/29/2017 08:03:05

Perchlorate analysis

11.983 - Perchlorat

MSD1 83, EiC=82.7:83.7 (29NOV17P\29NOVP03.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

3 / . / o /
600 /bmxssed peak assignment ll
550 // assignéd ihcorrect name to peak !1
500 | over-ifteg ted peak’s area |
EW | [Dundeg-inte / A
450 EL ¥ ~— / \
400 - \\ /‘] ' ’ 3 T TN
350 v initials —C> _ date \3- 211
300
1 T I T T T | T T T I T T T I T T ¥ | 1] T T ( T T ! T T
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP03.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
] 12.011 - CLO4-89-1STD
3500 -] / \
3000 ;/ ‘\
] {
2500 / ‘\
1 1
2000 |
1500 |
1000
1+ N
500 4 \ T
i T | T T T I T T T l T T T I T T T I T T T | T T I T T
4 6 8 10 12 14 16 min
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00898533

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVPO03.D Sample Name: 576092 ICSEe1.
Injection Date: 11/29/2017 09:06:18 Seq Line: 3
Sample Name: 576092 ICS@l. Location: Vial 73
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acq. Method: CLO4-DOD.M
Analysis Method: C:\BHPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 1.000

LCMS Results

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount i Compound |
| [min] | | [ [ug/sample] | Name !
| ———=——- j——— - [ - !
| 11.983|PBA | 30186.6| 1.2677|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
[ [min] | l | [ug/sample] | Name |
| ~—————= | ——=——= f~—mm | === |- [
| 11.972|MM [ 9934.8 | 1.0694|CLO4-85

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name ]
| = | —=——- | = e | = !
| 12.011|BBA | 111922.2] 5.0000|CLO4~89~-ISTD |

*** End of Report ***
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00898534

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP04.D Sample Name: 576093 LMB
Injection Date: 11/29/2017 09:25:30 Seqg Line: 4
Sample Name: 576093 LMB Location: Vial 74
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD.M

Analysis Method:

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

Last Changed: 11/29/2017 08:03:05

Perchlorate analysis
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MSD1 85, EIC=84.7:85.7 (29NOV17P\29NOVP04.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP04.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

12.199 - CLO4-89-ISTI

LCMS04

Sun,

3. Dec. 2017

10:55:19 am
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00898535

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP04.D Sample Name: 576093 LMB
Injection Date: 11/29/2017 09:25:30 Seq Line: 4
Sample Name: 576093 LMB Location: Vial 74
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acqg. Method: CLO4-DOD. M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | | | lug/sample] | Name |
|-~ |-~ | —mmm e | = R |
|  0.000] | 0.0] 0.0000|Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound

| [min] | | | [ug/sample] | Name |
[-=————= | ——=——~ [-—=———m | === [=mmm e e |
[ 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 |
fm—mm | ——=——— [ == |- |——mm e e |
| 12.199|PRA | 220162.6| 5.0000|]CL0O4-89~ISTD |

**%* Fnd of Report ***
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00898536

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVPO5.D Sample Name: 5760894 LCses.
Injection Date: 11/29/2017 09:44:41 Seqg Line: 5
Sample Name: 576094 LCSEe5. Location: Vial 75
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 ul
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7.83.7 (2ONOV17P\29NOVP05.D) APKES, Neg, SIM, Frag: 160, "Negative SIM"
6000 12.159 - Perchloratd)
5000 [
: .
4 1
4000
3000 -
2000 -
1 —]
000 1o~ -
h T | T T T I T T T | T T T l T T T | T T T I T T T ] T T
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7-85.7 (29NOV17P\20NOVP05.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
2250 12.180 - CLO4-85)
2000 \
1750 \
1500 - \
12501 |
1000 -
750
7 7\
500-1_/ k/ [ N / e
4 S e U S —
T T I T T T ] T T T | T T T I T T T | T T T l T T T | T T
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7:89.7 (20NOV17P\29NOVP05.D) APKES, Neg, SIM, Frag: 160, "Negative SIM"
] 12.185 - CLO4-89-IST
5000
4000
3000 /
2000 //
1000 {\ j
: N v
—————
4 6 8 10 12 14 16 min
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00898537

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP05.D Sample Name: 576094 LCS@s.
Injection Date: 11/29/2017 09:44:41 Seg Line: 5
Sample Name: 576094 LCSE@5. Location: Vial 75
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

Perchlorate anal

C:\HPCHEM\1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

ysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 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 |
| == | —————— |~ | —=———— - |
| 12.159|BBA | 167044.1| 5.0431|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

|  RT | Type | Area | Amount | Compound

| [min] | [ | {ug/sample] | Name

| == e R — R P |
| 12.180|PBA | 57964.7] 5.2366|CLO4-85

Signal3: MSD1l 88, EIC=88.7:89.7

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

| === |[—————= j—mm— - |- J
| 12.185|PBA | 150429.9/ 5.0000[CLO4-89~-ISTD |

***% End of Report **=*
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00898538

Data file: C:\HPCHEM\1\DATA\23NOV17P\29NOVP06.D Sample Name: 1732091001
Injection Date: 11/29/2017 10:03:52 Seq Line: 6
Sample Name: 1732091001 Location: Vial 76
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD. M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (2GNOVI7P\29NOVP0B.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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\J\‘\APV—/\H/’MM/ e ———
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T T T T T T T T T ] T T T T T T T T T T T T T

[ I
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (2ONOV17P\28NOVP06.D) API-ES, Neg, SIM, Frag: 160, "Negative SiM"

¥ T g

Ll

MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP06.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

5000 —: 11.672 - CLO4-89-IST|

]

o

o

o
I

1000

NI R
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Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP06.D Sample Name: 1732091001
Tnjection Date: 11/29/2017 10:03:52 Seqg Line: 6
Sample Name: 1732091001 Location: Vial 76
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\ 1\METHODS
11/29/2017 08:03:05

Perchlorate analysis

\CLO4~-DPR.M

00898539

Sample Information
Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 0.000

LCMS Resulté

Signall: MSD1l 83, EIC=82.7:83.7
| RT | Type | Area | Amount ! Compound
| [min] | | | fug/sample} | Name |
| === |- | == | == | |
| 0.000] | 0.0] 0.0000]Perchlorate |

Signal2: MSD1l 85, EIC=84.7:85.7

|  RT | Type | Area | Amount | Compound

| [min] | ] | [ug/sample] | Name |
| e | = | e | —mm e | mmm e |
| 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 |
|-—=-——- e | = mmmm oo e | == |
| 11.672|BBA | 140766.7| 5.0000|CLO4~-88-ISTD |
**%* End of Report ***
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00898540

Data file: C:\HPCHEM\1\DATA\29NOV17P\Z29NCVPQ7.D Sample Name: 1732091002
Injection Date: 11/29/2017 10:23:02 Seqg Line: 7
Sample Name: 1732091002 Location: Vial 77
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis
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MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP07.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

1 11.665 - CLO4-89-IST
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00898541

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP07.D Sample Name: 1732091002
Injection Date: 11/29/2017 10:23:02 Seq Line: 7
Sample Name: 1732091002 Location: Vial 77
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acqg. Method: CLO4-DOD.M
Bnalysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound

| [min] | | | lug/sample] | Name !
e |-~ | = e | | oo e |
| 0.000} | 0.0} 0.0000|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min] | | | lug/sample] | Name I
|- | == | e | mmmmm - P |
| 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 | = | == | === |
| 11.665|PBA | 111879.5] 5.0000|CL0O4-89-1ISTD |

**% End of Report ***
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00898542

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP08.D Sample Name: 1732091003
Injection Date: 11/29/2017 10:42:11 Seq Line: 8
Sample Name: 1732091003 Location: Vial 78
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05
Perchlorate analysis
MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP08.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
1N
2500 | /
2000 /
1500 | /\
1l —
1000 ,f
:!, /h’\/\___\/‘_//—\’,\’/\wﬁ_ e NI
500
E T I T T T [ T T T I T T T | T T T I T T T I T T T | T T
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (29NOV17P\29NOVP08.D) API-ES, Neg, SIM, Frag: 160, "Negative SiM"
] /r\
2500 |
173
] / !
2000 -_/ |
1500 |
4 \
10009 |
500_? \k /_/W —T T e T T T
7 T | T T T | T T T I T T T | T T T l T T T I T T Ll | T T
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7:89.7 (29NOV17P\28NOVP08.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
5000 11.726 - CLO4-89-IST
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: /
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T — —
— —— e — T
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00898543

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP08.D Sample Name: 1732051003
Injection Date: 11/29/2017 10:42:11 Seq lLine: 8
Sample Name: 1732081003 Location: vial 78
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 npl
Acg. Method: CLO4-DOD. M
Bnalysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal :

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

LCMS Results

Signall: MSD1l 83, EIC=82.7:83.7

i  RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
|~ | e == | = | m o m o !
| 0.000] | 0.0] 0.0000|Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min} | | | [ug/sample] | Name |
f=mmm jmmm— | —————m [ === [ === l
| 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 |~ | = R l
| 11.726|BBA | 145710.3} 5.0000|CLO4-89-ISTD f

*** End of Report ***
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00898544

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP0S.D Sample Name: 1732091004
Injection Date: 11/29/2017 11:01:20 Seq Line: 9
Sample Name: 1732091004 Location: vial 79
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD.M

Analysis Method:

Last Changed:

11/29/2017 08:03:05

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

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (20NOV17P\29NOVP09.0)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"
2500 | \
1
2000 |
1500 \ .
] i RN
\ .
1000 .\ N
[ D
500 \L//
7 T | T T T ’ T T T ] T T T | T T T | T T ' T T T | T T
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7-85.7 (20NOV17P\29NOVP03.0) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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T e e o e S S —
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7-89.7 (29NOV17P\29NOVP09.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
i
1 11.744 - CLO4-89-ISTI\
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00898545

Data file: C:\HPCHEM\1\DATA\2S9NOV17P\29NOVP09.D Sample Name: 1732091004
Injection Date: 11/29/2017 11:01:20 Seq Line: 9
Sample Name: 1732091004 Location: Vial 79
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 nl
Acq. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C: \HPCHEM\ 1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | | | [ug/sample] | Name |
|- | = |~ | = | e |
| 0.000] | 0.0} 0.0000|Perchlorate
Signal2: MSD1l 85, EIC=84.7:85.7
|  RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name
| |~ | == |~ == !
| 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 |
| = |~ R | P !
| 11.744|BBA | 153536.3] 5.0000|CL0O4-89-ISTD |
*** End of Report ***
Page 89 of 164
LCMS04 Sun, 3. Dec. 2017 10:56:01 am Page 2 of 2



00898546

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP10.D Sample Name: 1732091005
Injection Date: 11/29/2017 11:20:31 Seqg Line: 10
Sample Name: 1732091005 Location: vial 80
Acq Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M

Last Changed: 11/29/2017 08:03:05

Perchlorate analysis
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MSD1 85, EIC=84.7:85.7 (29NOV17P\29NOVP10.D) API-ES, Neg, SIM, Frag: 160, “Negative SIM"
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00898547

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP10.D Sample Name: 1732091005
Injection Date: 11/29/2017 11:20:31 Seq Line: 10
Sample Name: 1732091005 Location: Vial 80
Acq Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | | | [ug/sample] | Name

R |~ | s |- | = m o m s |
I 0.000] | 0.0} 0.0000|Perchlorate |

Signal2: MSD1l 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound

| [min] | [ [ [ug/sample] | Name

| === | === | = - - |
| 0.000} | 0.0] 0.0000|CLO4-85 |

| RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name [
| -==m=m | -=—mm- | = | ~mmmmm B l
| 11.947|BBA | 164241.4] 5.0000{CLO4-89-ISTD |
***% End of Report ***
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00898548

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP11.D Sample Name: 1732091006
Injection Date: 11/29/2017 11:39:43 Seqg Line: 11
Sample Name: 1732051006 Location: Vial 81
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP11.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
A
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|
|
|
|
T T B

- —

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

T T
4 6 8 10 12 14 16 min

7000

6000

5000

4000

3000

2000

1000

PN FEREE NEURE SUNWE NN N e

o+ - e ——
4 6 8 10 12 14 16 miny

MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP11.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

11.680 - CLO4-89—ISTIIJ\

M
\

5000

| ISR BT

4000

\f//ﬂ/;)
|
{ _

3000

2000

1000

| AT VTSR AR

o

min

E-N

[«2]
(o]
-
o
-
N
-t
Py
e
2]

Page 92 of 164
LCMS04 Sun, 3. Dec. 2017 10:56:18 am Page 1 of 2



00898549

Data file: C:\HPCHEM\1\DATA\29NOV17P\23NOVP11.D Sample Name: 1732091006
Injection Date: 11/29/2017 11:39:43 Seq Line: 11
Sample Name: 1732091006 Location: vial 81
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD. M

Analysis Method:
Last Changed:

C:\HPCHEM\1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | | | [ug/sample] | Name |
f === === - - Jrmm e |
| 0.0001 | 0.0] 0.0000|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound

| [min] | { | [ug/sample] | Name |
| —————- f—————- f-—mm |=—m | === !
| 0.000]| | 0.0 0.0000|CLO4~-85 f
Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
f——————= [~ | ————— = |——— f——— |
| 11.680|PBA f 150093.5/ 5.0000|CL0O4-89~1ISTD |
*** End of Report ***
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00898550

Data file: C:\HPCHEM\1\DATA\29NOV17P\239NOVP12.D Sample Name: 1732091007
Injection Date: 11/29/2017 11:58:51 Seq Line: 12
Sample Name: 1732091007 Location: Vial 82
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CL0O4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4~DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP12.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 g T T T T T

I I
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (290NOV17P\29NOVP12.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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00898551

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP12.D

Sample Name: 1732091007

Injection Date: 11/29/2017 11:58:51 Seq Line: 12
Sample Name: 1732091007 Location: Vial 82
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 nl
Acqg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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

|~ |~ | =mmm s | R l
I 0.000] | 0.0} 0.0000|Perchlorate |
Signal2: MSD1l 85, EIC=84.7:85.7

i RT | Type | Area | Amount | Compound

| [min] | | | [ug/sample] | Name |
| —=———- |- |~ | = O x
| 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

|- R | = e | P — |
| 11.568]BRA | 158992.2} 5.0000|CLO4-89-TSTD

*** End of Report ***
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00898552

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP13.D Sample Name: 1732091008
Injection Date: 11/29/2017 12:17:58 Seqg Line: 13
Sample Name: 1732091008 Location: Vial 83
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pnl
Acg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\ 1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7.83.7 (20NOV17P2ANOVP13.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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00898553

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP13.D Sample Name: 1732091008
Injection Date: 11/29/2017 12:17:58 Seg Line: 13
Sample Name: 1732091008 TLocation: Vial 83
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C: \HPCHEM\ 1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

LCMS Results

Signall: MSD1 83,

Signal2: MSD1 85,

EIC=82.7:83.7

Area | Amount
| [ug/sample]

Compound
Name

EIC=84.7:85.7

Area | Amount

I
| [ug/sample] | Name

| RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name
[-=————~ | ====-- | ———— | === o
| 11.799|BBA { 149810.2} 5.0000|CLO4-89~-ISTD
*** Fnd of Report ***
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00898554

Data file: C:\HPCHEM\1\DATA\29NOV17P\23NOVP14.D Sample Name: 1732091009
Injection Date: 11/29/2017 12:37:08 Seq Line: 14
Sample Name: 1732091009 Location: Vial 84
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSDT 83, EIC=82.7.83.7 (29NOVI7P28NOVP14D)  APIES, Neg, SIM, Frag: 160, “Negafive SIM"
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00898555

Data file: C:\HPCHEM\I1\DATA\29NOV17P\29NOVP14.D Sample Name: 1732091009
Injection Date: 11/29/2017 12:37:08 Seq Line: 14
Sample Name: 1732091009 Location: vial 84
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acqg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLOA4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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 |
| == | == | = | == | == !
| 0.000] | 0.0} 0.0000|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

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

j—m—m— [—————— |- - | f
| 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 !
| === | —==——— [————m === - |
| 11.756|BBA i 134248.9] 5.0000|CLO4-89-1ISTD |

*** End of Report ***
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00898556

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP15.D Sample Name: 1732091010
Injection Date: 11/29/2017 12:56:18 Seq Line: 15
Sample Name: 1732091010 Location: Vial 85
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD. M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP1 5.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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00898557

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP15.D Sample Name: 1732081010
Injection Date: 11/29/2017 12:56:18 Seq Line: 15
Sample Name: 1732091010 Location: Vial 85
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS \CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound

| [min] | | | lug/sample] | Name |
f~————- j———— | -——— - |- |
| 0.000] | 0.0} 0.0000]Perchlorate I
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound

| [min] | | | [ug/sample] | Name |
f—————— -~ |- | —————m fmmmm |
| 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 |
|- | mm - |~ | == R — !
| 11.830|BBRA | 134275.5] 5.0000}CLO4-89-ISTD |

*** End of Report ***
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00898558

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP16.D Sample Name: 576097 CCVE25
Tnijection Date: 11/29/2017 13:15:32 Seg Line: 16
Sample Name: 576097 CCV@25 Location: vial 71
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05
Perchlorate analysis
MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP16.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
E 12.094 - Perchlorat
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00898559

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP16.D Sample Name: 576097 CCv@25
Tnjection Date:  11/29/2017 13:15:32 Seq Line: 16
Sample Name: 576097 CCv@25 Location: Vial 71
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acqg. Method: CLO4-DOD. M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 25.000

LCMS Results

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name I
= f————- f=——mm f——— | === |
| 12.084|PBA | 903453.8]| 22.4396 | Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

|  RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name [
f === | —————- | —————m— | == | ——m e e |
| 12.110|PBA | 298425.6] 23.3138|CL0O4-85

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
| ——————- | —————= f———m | == | == e I
| 12.114|BBA | 167048.6| 5.0000|CLO4~-83~1ISTD |

*** End of Report ***
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00898560

Data file: C:\HPCHEM\I1\DATA\29NOV17P\29NOVP17.D Sample Name: 576098 LODV@L.
Injection Date: 11/29/2017 13:34:41 Seq Line: 17
Sample Name: 576098 LODV@El. Location: Vial 72
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acq. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05
Perchlorate analysis
MSD1 83, EIC=82.7:83.7 (28NOV17P\29NOVP17.D) API-ES, Neg, SiM, Frag: 160, "Negative SIM"
3500 \
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00898561

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP17.D Sample Name: 576098 LODV@E1.
Injection Date: 11/29/2017 13:34:41 Seg Line: 17
Sample Name: 576098 Lopval. Location: vial 72
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 1.000

LCMS Results

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
e e e | === | == mmmm oo |
| 12.223|BBA | 37866.11 0.9363|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
[ === [~————= | ———=——— = | ————— |
| 12.254|PBA | 14544.5] 0.8847[CL0O4-85 [
Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
frmmm— |- | —————— = jmmm e l
| 12.255|PBA | 191758. 3| 5.0000|CLO4-89~ISTD |

*** End of Report ***
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00898562

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP18.D Sample Name: 1732092001
Injection Date: 11/29/2017 13:53:50 Seq Line: 18
Sample Name: 1732092001 Location: Vial 86
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acqg. Method: CLO4-DCD.M
Analysis Method: C:\HPCHEM\ 1\METHODS\CLC4~DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP18.D) API-ES, Neg, SIM, Frag: 160, "Negative SiM"
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4 6 8 10 12 14 16 min
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00898563

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP18.D Sample Name: 1732092001
Injection Date: 11/29/2017 13:53:50 Seqg Line: 18
Sample Name: 1732092001 Location: Vial 86
Acqgq Operator: TNB Inj. No.: 1

Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

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

11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | | | flug/sample] | Name |
| === | == | = | mmm - | == |
| 0.000] | 0.0} 0.0000|Perchlorate
Signal2: MSD1 85, EIC=84.7:85.7
i RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name |
[==m—==- | —————= [-=—mmm [-———— |——————— |
| 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 |
f—————=- | ===~ - [mmmmm | == |
| 11.750|PBA | 142419.7] 5.0000|CLO4~-89~ISTD |
*** End of Report ***
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00898564

Sample Name: 1732092002

Injection Date: 11/29/2017 14:13:01 Seq Line: 19
Sample Name: 17320982002 Location: Vial 87
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

E 8.782 - Perchloraté\
4000000 | f
B |
3500000 /
3000000 /
3 !
2500000 ;
2000000 | i N
3 I ™
1500000 ! \\\\
1000000 |
; | AN
500000 ,i' .
] ) .
04—
——
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (20NOV17P2ONOVP19.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
1600000 8.800 - CLO4-85
7 i
1400000 ll MAN UAL RE-INTEGRATION
1200000 | 8 missed peak assignment
1000000 ’ [1 assigned incorrect name to peak
] | O over-integrated peak’s area
800000 ’ ) [ under-integrated peak’s area
600000 ] other
400000 initials T® __ date \>-"3:\ F
200000 -]
04 ot
e :-;--Zzzz
4 6 8 10 12 14 16 min
MISD1 89, EIC=88.7:89.7 (20NOV17P\20NOVP19.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
20000 i
17500 - /\
15000 - ) \ MANUAL RE-INTEGRATION
12500 7 | ¥ missed peak assignment
100001 / [ assigned incorrect name to peak
] [J over-integrated peak’s area
75003 / O under-integrated peak’s area
5000 | [ other
17
25003/ | initials > date_ B3 1T
| - §:804--CLO4-894STD—
— e e e
4 6 8 10 12 14 16 min
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00898565

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP19.D Sample Name: 1732092002
Injection Date: 11/29/2017 14:13:01 Seq Line: 19
Sample Name: 1732092002 Location: vial 87
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 n1
Acqg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

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

j——— | ===~ |- | -—=—— | ———— [
|  8.782|PBA | 555201408.0] 4376.1113|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

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

|- |~ | == |~ R —— !
| 8.800|MM | 199226384.0] 5258.0357|CL0O4~-85 |
|  9.528|Rsho | 0.0] 0.0000] |
| 10.202|Rsho | 0.0] 0.0000] f
| 10.388|Rsho | 0.0] 0.0000] |
| 10.770lRsho | 0.0] 0.0000] [
| 11.141}Rsho | 0.0] 0.0000] |
Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
|- |~ | = |~ R —— !
|  8.801|MM | 24156.1]| 5.0000|CLO4-89-ISTD |

*** End of Report ***
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Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP20.D

Sample Name: 1732092003

00898566

Injection Date: 11/29/2017 14:32:08 Seqg Line: 20
Sample Name: 1732092003 Location: Vial 88
Acq Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acqg. Method: CLO4~-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP20.D)

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

\

A
|
!
!

R

RN

o TN T T /\'/\\/—f\/“—\,

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

T T
4 6 8 10 12 14 16 min

MSD1 85, EIC=84.7:85.7 (29NOV17P\29NOVP20.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

{\
/'
A
|
|

\

400-| \/
T T e o o T e, T e
4 6 8 10 12 14 16 min
MSD1 89, EIC=588.7:89.7 (2ONOV17P\29NOVP20.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
1 12.095 - CLO4-89-I1ST
3000 —|
2500 - \
2000 \
1500 - \
i \
1000 /
] f
T !
500{”\V\/\/W#_,\___/ / —
7 T | T T T ] T T T I T T T [ T T T l T T T I T ! T H
4 6 8 10 12 14 16 min
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00898567

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP20.D Sample Name: 1732092003
Injection Date: 11/29/2017 14:32:08 Seq Line: 20
Sample Name: 1732092003 Location: Vial 88
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pnl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | [ | [ug/samplel | Name

f——————= | =~ - |- [————— |
| 0.000| | 0.0] 0.0000|Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

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

|- | ——==- | ~mmm oo |~ | oo |
] 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

| === P e | =—mmmm = | == m e |
| 12.095{BBA | 94865.6| 5.0000|CL0O4~-89-1ISTD |

*%* End of Report ***
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00898568

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP21.D Sample Name: 1732412001
Injection Date: 11/29/2017 14:51:19 Seq Line: 21
Sample Name: 1732412001 Location: Vial 89
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (20NOV17P29NOVP21.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM”
E 12.015 - Perchlorate
4500 -] f
4000 |
3500 - |
3000 7 |
2500 /
3 i
2000 |
1500 /
)N
5004 T T T _— e
N T | T T T l T T T ] T T T I T T T i T ¥ T | T T T ] T T
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (20NOV17P\28NOVP21.D) API-ES, Neg, SIM, Frag: 160, "Negative SIVI"
1800~; 12.041 - CLO4—87\
1600 - |
1400 ] /
- |
1200 ] |
1000 A | \\
800 {K \
600 - \
400 T e e T e
: —
204 ., -
4 6 8 10 12 14 16 min
MSDT 89, EIC=88.7:80.7 (29NOV17P2ONOVP21 D) APIES, Neg, SIM, Frag: 160, "Negative SIM"
1 12.034 - CLO4-88-ISTDH
4000 \
|
3000 \
: \
2000 \
1000 ) \
‘\// e
1 \\\M/’\/"“
0 —— T
4 6 8 10 12 14 16 min
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00898569

Data file: C:\HPCHEM\1\DATA\Z29NOV17P\29NOVP21.D Sample Name: 1732412001
Injection Date: 11/29/2017 14:51:19 Seqg Line: 21
Sample Name: 1732412001 Location: Vial 89
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | | | [ug/sample] | Name |
=== | === | ————=mmm [ === [——mm e |
] 12.015|pPBA | 138593.5] 4.3832}|Perchlorate |

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
{ [min] | | | [ug/sample] | Name |
== [—===- [-———m | ————=—— f—m—— e |
| 12.041{BBA [ 44939.1| 4.2141|CLO4-85 |

Signal3: MSD1 89, EIC=88.7:89.7

|  RT | Type | Area | Amount | Compound )

-] [min] | | | [ug/sample] | Name |
| = |~ | E—— R !
| 12.034|PBA i 144200.5] 5.0000|CLO4-89-ISTD |

*** Fnd of Report ***
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Data file: C:\HPCHEM\1\DATA\2SNOV17P\29NOVP22.D

Sample Name: 1732412002

00898570

Injection Date: 11/29/2017 15:10:31 Seg Line: 22

Sample Name: 1732412002 Location: Vial 90

Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl

-Acqg. Method: CLO4A-DOD.M

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

Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

22500 3
20000 -
17500
15000
12500~
10000

7500

T T T T T T T T 7 T T T T

f
4 6 8 10

T T T ¥ T T T T T

I
12 14

16

min

N R

T T T T T T T T T T v T T T T T T T T

T T
4 6 8 10 12 14
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min

16000
14000
12000

M N NS W

-

(=)

o

o

o
I

8000
6000
4000
2000

YIRS IITATE INSNATE VIR YW

o
|

!

MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP22.D) API-ES, Neg, SIM, Frag: 160, “Negative SIM"

11.853 - CLO4-89-ISTP

\

4 6 8 10 12 14

16

min

LCMS04
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00898571

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP22.D Sample Name: 1732412002
Injection Date: 11/29/2017 15:10:31 Seq Line: 22
Sample Name: 1732412002 Location: vVial 90
Acqg Operator: TNB Inj. No.: . 1

Inj. Vol.: 25 pl
Acq. Method: CLO4-DOD. M

Analysis Method:
Last Changed:

Perchlorate anal

C: \HPCHEM\ 1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

ysis

Sample Information

Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 0.000
ILCMS Results
Signall: MSD1 83, EIC=82.7:83.7
[ RT | Type | Area | Amount [ Compound
| [min] | | | [ug/sample] | Name
== = [-=m—mm |- -
| 0.000] I 0.0} 0.0000|Perchlorate
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area | Amount | Compound
| [min] | [ | [ug/sample] | Name
| ——————= | === = |—————— -
| 0.000] { 0.0} 0.0000|CL0O4-85
Signal3: MSD1 89, EIC=88.7:89.7
| RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name
|~—————= [——m— - - [—m— e l
| 11.853|BBA | 140770.1} 5.0000|CL0O4-89~-1ISTD
**x* End of Report ***
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00898572

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP23.D Sample Name: 1732412003
Injection Date: 11/29/2017 15:29:42 Seq Line: 23
Sample Name: 1732412003 Location: vial 91
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP23.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

E N
1600 | / \
i i [ \
1400 / ’f \
ol ||| )
] I | \\\'\
1000 | / SN

/\’\/\r\/\,/w\/\,/\ \_\/\‘/ T \\,—\/\/,

T T T T T T T T T T T T T T T T T v T T T ¥ T T T T

I 1
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (29NOV17P\29NOVP23.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

600 - ] \ S~
1 \\ \JﬁJﬁ\/\\/ﬁ\“”\\/“\///“ﬁ\\/,\\~/ﬂ/«»/~f\v\V/ﬂ\f//\\\‘/
400 |
I N T N
MSD1 80, EIC=88.7:89.7 (20NOV17P20NOVP23.0) APIES, Neg, SIM, Frag: 160, "Negative SIM"

45ooE 12.177 - CLOA4-89-STH)
4000 / \\
3500 \
3000 \
2500 \\
2000 3 \
1500 \
1000 k/ \

5001~ N~ .

4 6 8 10 12 14 16 min
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00898573

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP23.D Sample Name: 1732412003
Injection Date: 11/29/2017 15:29:42 Seg Line: 23
Sample Name: 1732412003 Location: Vial 91
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | [ | [ug/sample] | Name

| === |~ | = | = | 1
| 0.000] ! 0.0] 0.0000|Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name [
|~ R |~ |~ R I
| 0.000]} | 0.0] 0.0000|CLO4-85

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | l | [ug/sample] | Name [
|- | === R e R |
| 12.177|BBA ! 155137.1} 5.0000|CLO4-89~-ISTD |

*** End of Report ***
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00898574

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP24.D Sample Name: 1732412004
Injection Date: 11/29/2017 15:48:50 Seqg Line: 24
Sample Name: 1732412004 Location: Vial 92
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 jul
Acg. Method: CLO4-DOD.M

C: \HPCHEM\ 1\METHODS\CLO4-DPR.M
11/29/2017 08:03:05

Analysis Method:
Last Changed:

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (20NOV17PR9NOVP24.D)  API-ES, Neg, SiM, Frag: 160, "Negative SIM"
1
6000 |
5000 /
] { l
4000 -] !f \
30009 | |
1
2000 1’ \
1 T
1000 / / T —
] T T T e —_— e ———— T
l T ‘ T T T | T T T | T T T ! T T T I T T T ] T T T I T T
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (20NOV17P28NOVP24.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"
80005
3 W
7000 ( .
6000 ] { \
5000 ,’ \
1 11
4000 I |
1 7
3000 l\
1 l
2000 l\
1000 E \L‘_/ i e
) T l T T T ] T T T | T T T ‘ T T T ' T T T ! T T T | T T
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7:89.7 (20NOV17PR28NOVP24.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
1 _ 11.908 - CLO4-89-ISTD\
4 i
5000 | \
4000 | \
1 | \
1 I
3000 -] | \
b |
1 /
2000 / |
] ;
1000 L/\ /
i T ‘ T T T | T T T | T T T | T T T l il T T l T T T { T T
4 6 8 10 12 14 16 min
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00898575

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP24.D Sample Name: 1732412004
Injection Date: 11/29/2017 15:48:50 Seg Line: 24
Sample Name: 1732412004 Location: Vial 92
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\ 1\METHODS\CLO4~-DPR.M
11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | | | [ug/sample] | Name
|- | -————- | = | —m = | —mmmm -
|  0.000] | 0.0 0.0000|Perchlorate
Signal?2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name
|- |-~ R | = R
| 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
|- | === |~ e P
| 11.908|BBA | 156768.9] 5.0000|CLO4-89-ISTD

LCMS04 Sun,

*** End of Report ***

3. Dec. 2017
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00898576

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP25.D Sample Name: 1732412005
Injection Date: 11/29/2017 16:07:59 Seqg Line: 25
Sample Name: 1732412005 Location: Vial 93
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

/
R I
] i\
6000 /
1 \
5000 /‘ }
4000 | \\
17
3000 l’l \ 11.822 - Perchlora}e’\\
11
20007 | \ / \
: i '\//"\ 7/ A
1000 3 / \>/\// \M\J*"*\R—x’v-_/“_\_\*\\_f — —
p T '[ T T T | T T T I T T T ] T T T | T T ¥ l T T T I T T
4 6 8 10 12 14 16 min
MSDA 85, EIC=84.7.85.7 (20NOV17P29NOVP25.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
7000 I..\
1 1]
6000 / \
5000 I \l
4000 -
3000
2000
1000 \/*//\A 11.831 - cuﬁss
) T I T T T ) T T T | T T T ] T T T I T T T 1 T T T I T T
4 6 8 10 12 14 16 min

MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP25.D) API-ES, Neg, SIM, Frag: 160, "Negative SiM*

5000 - 11.849 - CLO4-89-IST

4 6 8 10 12 14 16 min
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00898577

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP25.D Sample Name: 1732412005
Injection Date: 11/29/2017 16:07:59 Seq Line: 25
Sample Name: 1732412005 Location: Vial 93
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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 |
| —==———— f—————= | =—m | - [ J
| 11.822|BBA | 79044.6] 2.4990}Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
| === [ = j—mm = | -———— |
| 11.831{PBA ! 30386.0] 2.7574|CLO4-85 f
Signal3: MSD1 89, EIC=88.7:89.7

|  RT | Type | Area | Amount | Compound

| [min] | | | lug/sample] | Name

| ——————= | ~————— - |- |- |
| 11.849|PBA [ 146299.9| 5.0000|CLO4-89-ISTD |

**% End of Report ***
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00898578

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP26.D Sample Name: 1732412006
Injection Date: 11/29/2017 16:28:06 Seq Line: 26
Sample Name: 1732412006 Location: Vial 94
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP26.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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MSD1 89, EIC=88.7:89.7 (29NOV17P\29NOVP26.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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00898579

Sample Name: 1732412006

Injection Date: 11/29/2017 16:28:06 Seq Line: 26
Sample Name: 1732412006 Location: Vial 94
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 npl
Acg. Method: CLO4-DOD.M

C:\HPCHEM\ 1\METHODS\CLO4~DPR.M
11/29/2017 08:03:05

Analysis Method:
Last Changed:

Perchlorate analysis

Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | I | [ug/sample] | Name l
| == |-——--- | == O | == m oo x
[ 0.000]| | 0.0l 0.0000|Perchlorate !
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name
| - === |~ | = |~ | e |
|  0.000] | 0.01 0.0000(CLO4-85
Signal3: MSD1 89, EIC=88.7:89.7
|  RT | Type | Area | Amount | Compound f
| [minl | | | [lug/sample] | Name
| -———=—- | === | e | R |
| 11.684|PBA | 164919.2| 5.0000|CLO4~-89~ISTD |
*** End of Report ***
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00898580

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP27.D Sample Name: 1732092002 1K
Injection Date: 11/29/2017 16:47:15 Seqg Line: 27
Sample Name: 1732092002 1K Location: Vial 97
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD. M
Bnalysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP27.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

-

12.411 - Perchlora

Ll
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00898581

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP27.D Sample Name: 1732092002 1K
Injection Date: 11/29/2017 16:47:15 Seqg Line: 27
Sample Name: 1732092002 1K Location: Vial 97
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nit
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4~-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1000.000000

Sample Amount: 0.000

LCMS Results

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound

[ [min] | [ | [ug/sample] | Name

[ === f————= [ === | ————— | == |
| 12.411|PBA | 804721.5| 20768.4797|Perchlorate |

Signal2: MSD1l 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min] | i | [ug/sample] | Name [
e |-~ |~ | | = mmm o mmme |
| 12.425|BBA | 256280.8] 20810.0709|CLO4-85 |

Signal3: MSD1l 89, EIC=88.7:89.7

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

= | —=—m- e |- | o m oo !
| 12.431|BBA | 162071.5] 5000.0000|CLO4~-89-1STD |

*** Fnd of Report ***
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00898582

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP28.D Sample Name: 576085 320911s
Injection Date: 11/29/2017 17:06:24 Seg Line: 28
Sample Name: 576095 320911s Location: vial 95
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\1\METHODS
11/29/2017 08:03:05

Perchlorate analysis

\CLO4-DPR.M

11.819 - Perchloratf\\

|

e

\

i

S\

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP28.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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00898583

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP28.D Sample Name: 576095 320911s
Injection Date: 11/29/2017 17:06:24 Seq Line: 28
Sample Name: 576095 320911s Location: vial 95
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acqg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
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] | i [ [ug/sample] | Name |
|- f—==—— - e - I
| 11.819|BBA | 130496.4 | 4.8178|Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area ! Amount | Compound |
| [min] | | | fug/sample] | Name [
|~ | —————~ |- = j———— !
| 11.839{PBA | 46550.2] 5.1337|CL0O4-85

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount I Compound |
| [min] | J | [ug/sample] | Name |
[-—————— | —————= === [~——— = |
| 11.840|BBA | 123186.7| 5.0000|CLO4-89-ISTD |

**x* End of Report ***
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Data file: C:\HPCHEM\1\DATA\2SNOV17P\29NOVP29.D

Sample Name: 576096

00898584

Injection Date: 11/29/2017 17:25:33 Seq Line: 29
Sample Name: 576096 320911D Location: vial 96
Acqg Operator:. - TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M

Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (20NOV17P\20NOVP29.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
5000 -]
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3000 4
= \\
2000 ] \
] T
1000 \\ / T~
] \// —
T T I T T T | T T T | 7 T T ‘ T T T | T T T | | T T
4 6 8 10 12 14 16 min
MISD1 85, EIC=84.7-85.7 (20NOV17P\29NOVP29.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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: T I T T T [ T T T l T T T | T T T l T T T | ’ T T
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7:89.7 (29NOV17P\20NOVP29.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
. 11.851 - CLO4-89-IST
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00898585

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP29.D Sample Name: 576096 320911D
Injection Date: 11/29/2017 17:25:33 Seq Line: 29
Sample Name: 576096 320911D Location: vial 96
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acq. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

LCMS Results

Signall: MSDl 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound

| [min] | | | [ug/sample] | Name |
. e R | mmm - | = |
| 11.833|BRA | 161296.6}| 4.7104|Perchlorate

Signal2: MSDl 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
R— | == | == | == O l
| 11.841|BBA | 53615.5] 4.6648}CL0O4-85 |
Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
| == e | == | == | —— o |
| 11.851|PRA | 155836.8| 5.0000|CLO4-89~-ISTD

*** Fnd of Report ***
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00898586

Data file: C:\HPCHEM\1\DATA\29NOV17P\239NOVP30.D Sample Name: 576099 Cccvezs
Injection Date: 11/29/2017 17:44:41 Seq Line: 30
Sample Name: 576099 CCv@25 Location: Vial 71
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05
Perchlorate analysis
MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP30.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
30000% 12.343 - Perchlorate)
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00898587

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP30.D Sample Name: 576099 CCv@zs
Injection Date: 11/29/2017 17:44:41 Seq Line: 30
Sample Name: 576099 CCV@25 Location: Vial 71
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4~DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 25.000

LCMS Results

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound |
I [min] | | | [ug/sample] | Name [
fmmmm— === | ~——— = f - |
| 12.343|PBA | 948245, 2| 26.1623|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound

| [min] | | | [ug/sample] | Name

| —==m- |- | = | = B ——— |
| 12.357|BBA | 304730.7] 26.6177|CLO4-85

Signal3: MSD1l 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
| === |- R | —mmmmmm | oo e |
| 12.359|BBA | 147735.5] 5.0000|CLO4-89-ISTD |

**+* Fnd of Report #***
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00898588

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP31.D Sample Name: 576100 LoDvV@l.
Injection Date: . 11/29/2017 18:03:49 Seqg Line: 31
Sample Name: 576100 LODV@1. Location: Vial 72
Acqg Operator: TNB - Inj. No.: 1
Inj. Vol.: 25 pl
Acq. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (29NOV17P\29NOVP31.D} API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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00898589

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP31.D Sample Name: 576100 L.ODV@1.
Injection Date: 11/29/2017 18:03:49 Seqg Line: 31
Sample Name: 576100 LODVR1. Location: Vial 72
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 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] | | | [ug/sample] | Name |
| == |—===—= jmmm |-~ - |
| 12.263|BBA | 47384 .4 1.1505|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount ] Compound |
| [min] | ! | [ug/sample] | Name |
| === |-—=--- | === | -——mmm - | == |
| 12.305|BBA | 17106. 3| 1.0604|CLO4~-85

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
| === | == | —=mmmmm o = | = |
| 12.290|BBA | 194093.8] 5.0000|CLO4~-89~1ISTD |

***% Fnd of Report ***
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

Raw Data

initial
Calibration
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ethod C:\HPCHEM\1\METHODS\CLO4~DPR.M

00898591

Caiibratcion Table

Perchlorate

Calib. Data Modified

Calculate
“Based on

Rel. Reference Window : 20.000
Abs. Reference Window : 0.000
Rel. Non-ref. Window 20.000
Abs. Non-ref. Window 0.000

o

11/29/2017 8:02:06 AM

Internal Standard
Peak Area

min

o

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
#
____[ _____________ ! _________________________
1 5.00000 CLO4-89~ISTD
Signal 1: MSD1 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 vl Amount Brea Amt/Area Ref Grp Name
[min] Sig
******* el e R el e Bttt Bl el I
12.090 1 1 1.00000 4.10942e4 2.43343e-5 1 Perchlorate
2 2.00000 7.74077e4 2.58372e-5
3 5.00000 1.92985e5 2.59088e-5
4 10.00000 3.91583e5 2.55374e-5
5 25.00000 1.09763e6 2.27764e-5
6 50.00000 2.29834e6 2.17548%e-5
7 75.00000 3.73021e6 2.01061e-5
12.106 2 1 1.00000 1.56787e4 6.37808e-5 1 CLO4-85
2 2.00000 2.80487e4 7.13046e-5
3 5.00000 6.51323e4 7.67668e-5
4 10.00000 1.31325e5 7.61471e-5
5 25.00000 3.46913e5 7.20642e-5
6 50.00000 6.96156e5 7.18230e-5
7 75.00000 1.13077e6 6.63264e-5
12.107 3 1 5.00000 1.88880e5 2.64718e-5 +I1 CLO4-89-ISTD
2 5.00000 1.81109e5 2.76076e-5
3 5.00000 1.75128e5 2.85505e-5
4 5.00000 1.80962e5 2.76301e-5
5 5.00000 1.75597e5 2.84743e-5
6 5.00000 1.69148e5 2.95599%e-5
7 5.00000 1.64867e5 3.0327Hags P35 of 164
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athod C:\HPCHEM\1\METHODS\CLO4-DPR.M

bV
T

00898592

= ™My by
E= PO 5l

Compound: Perchlorate

Time Window - :

Curve Type :

Origin

Calibration Level Weights:/
Level
Level
Level
Level
Level
Level
Level

N oy Ul W B

Compound: CL0O4-85

Time Window :

Curve Type :

Origin :

Calibration Level Weights:/
Level :
Level
Level
Level
Level
Level
Level

~NOY Ul W N

Compound: CLO4-89-ISTD

Time Window

Curve Type

Origin

Calibration Level Weights:/
Level :
Level
Level
Level
Level
Level
Level

N oy s WD

From 8.390 min To 13.052 min
Quadratic
Ignored

1
0
0
0.
0
0
0

.02
.013333

From 8.366 min To 13.046 min
Quadratic
Ignored

1
0
0
0
0
0
0

.5
.2
.1
.04
.02
.013333

From 8.457 min To 13.107 min
Linear
Included

N el

Peak Sum Table

***No Entries in table***

Calibration Curves

CMS04 12/3/2017 11:07:12 AM TNB

Area Ratio ] Perchlorate at exp. RT: 12.090
] MSD1 83, EIC=82.7:83.7
20 7 Correlation: 0.99991
] Residual Std. Dev.: 0.08487
153 Formula: y = ax® + bx + C
1 a: 2.8773%e-2
] 6 b: 1.07712
10 c: -5.23718e-3
] 5 x: Amount Ratio
5 y: Area Ratio
134 Calibration Level Weights:
O*Q . i . . : . . 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
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athod C:\HPCHEM\1\METHODS\CLO4-DPR.M

00898593

0.4

0.2

o
[+)]
FRRIRC SN WA TRTRO T SO0 SO F SO SOV NG

0 —
0.5
Amount Ratio

o

T

T
1

Area Ratio 4 C1LO4-=-85 at+ o P RT- 12 106
E /; MSDI 85, EIC=84_7:85.7
6 ’ Correlation: 0.99988
] Residual Std. Dev.: 0.04548
5 Formula: y = ax? + bx + ¢
4 « a: 7.12800e-3
] /5 b: 3.46840e-1
3 c: 1.42573e-2
2 > x: Amount Ratio
E y: Area Ratio
1§Q3/i Calibration Level Weights:
04 . . ‘ ‘ ' ( . 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 4 CLO4-89-ISTD at exp. RT: 12.107
] B MSD1 89, EIC=88.7:89.7
Correlation: 1.00000
08 / Residual Std. Dev.: 0.00000

Formula: y = mx + Db
m: 1.00000
b: 0.00000
x: Amount Ratio
y: Area Ratio
Calibration Level Weights:
Level
Level
Level
Level
Level
Level
Level

o U WN
i i

CMS04 12/3/2017 11:07:12 AM TNB
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latch Report: C:\HPCHEM\1\DATA\28NOV17P\28NOV17P.RB

Batch Review Method:

00898594

CT\HPCHEM\ I \METHODS\CLU4-DPR .M

['#' ==> Run has not been reprocessed with Batch Review Method
'*! ==> Run has been saved with batch file]
Sample Location Inj SampleType Run Perchlorate Perchlorate
#* Area RT
T S S |~mmmmmmm e
* ICALl@ 1.0ug/L Vial 71l 1I Control 1l 4.10942e4 12.029
* ICAL2@ 2.0ug/L Vial 72 1 Control 2 7.74077e4 12.054
* ICAL3@ 5.0ug/L Vial 73 1 Control 3 1.92985e5 12.090
* ICAL4@ 10.ug/L Vial 74 1 Control 4 3.91583e5 12.084
* ICALS@ 25.ug/L Vial 75 1 Control 5 1.09763e6 12.065
* ICAL6@ 50.ug/L Vial 76 1 Control 6 2.29834e6 12.065
* ICAL7@ 75.ug/L Vial 77 1 Control 7 3.73021e6 12.090
* JCAL Verf@lOug/L Vial 78 1 Control 8 3.83615e5 12.163
Sample Location Inj SampleType Run CLO4 -85 CLO4-85
H#* Area RT
R R e R B e
*l ICALl1@ 1.0ug/L Vial 71l 1 Control 1 1.56787e4 12.053
* ICAL2@ 2.0ug/L Vial 72 1 Control 2 2.80487e4 12.066
* ICAL3@ 5.0ug/L Vial 73 1 Control 3 6.51323e4 12.106
* ICAL4@ 10.ug/L Vial 74 1 Control 4 1.31325e5 12.101
* ICAL5@ 25.ug/L Vial 75 1 Control 5 3.46913e5 12.084
* ICAL6@ 50.ug/L Vial 76 1 Control 6 6.96156e5 12.080
* ICAL7@ 75.ug/L Vial 77 1 Control 7 1.13077e6 12.106
* ICAL Verf@lOug/L Vial 78 1 Control 8 1.31460e5 12.177
Sample Location Inj SampleType Run CLO4-89-I8TD CLO4-89-ISTD
H#* ' Area RT
U U PO I___ __________ l____ ____________________________
*[ ICALl@ 1.0ug/L Vial 71 1 Control l[ 1.88880eb5 l 12.050
* ICAL2@ 2.0ug/L Vial 72 1 Control 2 1.81109e5 12.078
* ICAL3@ 5.0ug/L Vial 73 1 Control 3 1.75128e5 12.110
* ICAL4@ 10.ug/L Vial 74 1 Control 4 1.80962e5 12.109
* ICALS@ 25.ug/L Vial 75 1 Control 5 1.75597e5 12.084
* ICAL6@ 50.ug/L Vial 76 1 Control 6 1.69148e5 12.086
* ICAL7@ 75.ug/L Vial 77 1 Control 7 1.64867e5 12.107
* ICAL Verf@lOug/L Vial 78 1 Control 8 1.76961eb 12.181
**% End of Report ***

CMS04 12/3/2017 11:05:41 AM TNB
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Perchlorate
Amount

CLO4-85
Amount
9.87106e-1
2.01046
5.05104
9.85678
25.58435
49.18282
75.33907
10.08554

CLO4-89-ISTD
Amount

ouununoououn
(@]
o
o
(@]
o
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sequence: C:\HPCHEM\1\SEQUENCE\CLO4\2017\NOV\28NOV17P.S

00898595

Sequence Table:
Method and Injection Info Part:

Line Location SampleName

vial 71 1ICaLl@ 1.0ug/L
Vvial 72 ICAL2@ 2.0ug/L
vial 73 ICAaL3@ 5.0ug/L
TCAL4@ 10.ug/L
vial 75 ICAL5@ 25.ug/L
Vial 76 ICAL6@ 50.ug/L
vial 77 ICAL7€@ 75.ug/L
Vial 78 ICAL Verf@lOug/L

O~-Ja Ui WN
<
'_J
)
’_I
~J
=~

CMS04 12/3/2017 11:36:33 AM TNB

CLOC4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD
CLO4-DOD

Inj SampleType InjVolume DataFile

PRERRRRPR R
Q
o
H
’_I

Page 139 of 164
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Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP01l.D Sample Name: ICALY

00898596

@ 1.0ug/L

-

Injection Date: Ti/287201T7 0908710 Seq Liime: T

Sample Name: ICALIE 1.0ug/L Location: Vial 71

Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl

Acg. Method: CLO4-DOD.M

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

Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28NOV17P\28NOVP01.D) API-ES, Neg, SiM, Frag: 160, "Negative SIM"

12.029 - Perchloranla’\

i
i

10007 MANUAL REINTEGRATION [
1600 missed peak assignment I
1400 - [1 assigned incorrect name to peak |

] B8 over-integrated peak’s area / ‘\
1200 - 1 under-integrated peak’s area [
1000 [1 other / \

I
|
/
ll \

[

o e, 4 =

800 /Nx /\\/ initials, \% _date \&31F , \

_ - \/\/\/-M
600 {J T

—— Y ————————
4 6 8 10 12 14 16 min
MSDT 85, EIC=84.7:85.7 (2BNOV17P28NOVP01.D) APIES, Neg, SIM, Frag: 160, "Negative SIM"

] 12.053 - CLO4-85)
800 -
700 - |

]

600 — //\J/\

\/\/\/\/\/ﬂ/\/\/\l\\\\

400 | h
b T | T l T T T I T T T I T T T T ' T T T I T T
4 6 8 10 14 16 min.
MSD1 89, EIC=88.7,80.7 (26NOV17P\28NOVP0O1 D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
E 12.050- CLOA4-83-ISTD)
6000
5000 -
4000
3000
2000 /
1000 —j/\/\/\’\ j
: T I T T T [ T T T | T T T I T T T "[ T T T l T T T ' T T
4 6 8 10 12 14 16 min
Page 140 of 164
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Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVPO1.D

Sample Name:

00898597

ICAL1@ 1.0ug/L

-

Injection Date:

TT/2872017 09708710 Seg Limes

x

Sample Name: ICALI@ 1.0ug/L Location: Vial 71
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 pl
Acqg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\ 1\METHODS\CLO4-DPR.M
12/3/2017 11:06:36

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 1.000

LCMS Results

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount ! Compound |
| [min] | | | [ug/sample] | Name |
e | --—-—- | o E— = !
{ 12.029 MM | 41094.2] 1.0286|Perchlorate }
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
== | == E—— | === e ——— |
| 12.053|BBA | 15678.7] 0.9871{CLO4-85 |
Signal3: MSDl 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound |
| I[min] | | | [ug/sample] | Name [
| = | ===~ [ [ |—mmm e |
| 12.050|BBA | 188880.3} 5.0000|CLO4-89~ISTD i

*** Fnd of Report ***
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00898598

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP02.D Sample Name: ICAL2& 2.0ug/L
b ol 4 Ao o e de 113 /950 /fon1T Q 27 Vile) fal T = L]
LllJCL;l._LUll atT . 117207 20107 U000 3 (A=A SR S B B L ar
Sample Name: ICALz2@ 2.0ug/L Location: - Vial 72
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acq. Method: CL.04-DOD. M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28NOV17P\28NOVP02.D) APL-ES, Neg, SIM, Frag: 160, "Negative SIM"

3000_5 12.054 - Perchlorai@\
MANUAL RE-INTEGRATION
25007 L1 missed peak assignment
] L1 assigned incorrect name to peak
20001 & over-integrated peak’s area
] [ under-integrated peak’s area
1500 1 other
1000; initials VS dote 231 F
L A T
B L A S e T S B e e N e S R
4 6 8 10 12 14 16 min

MSD1 85, EIC=84.7:85.7 (28NOV17P\28NOVP02.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

12.066 - CLO4—8}$\

1200
] |
] MANUAL REINTEGRATION I
1000 [1 missed peak assignment / “
: [1 assigned incorrect name to peak \
800 -] 1 over-integrated peak’s area \
1 under-integrated peak’s area ‘
500 _ other
1 initials \B. _date 19317
400 ._‘_W
L S L ) L A ) F
4 6 8 10 12 14 16 min

MSD1 89, EIC=88.7:89.7 (28NOV17P\28NOVP02.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

12.078 - CLO4-89-ISTQ\
/

[

] I
5000 ] .

. |
4000 |
3000
2000
1000 —Z/\M/\m

] T I T T T | T T T T LE T T " T T T | T T T I T T T | T T

4 6 8 10 12 14 16 min
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Data file: C:\HPCHEM\1\DATA\23NOV17P\28NOVP02.D

00898599

Sample Name: ICAL2@ 2.0ug/L

oy

Injection Date:

TI72872017 09733745 Seq Limes

Sample Name:
Acq Operator:

Rcqg. Method:
Analysis Method:
Last Changed:

ICAL2@ 2.0ug/L Location:
TNB Inj. No.:
Inj. Vol.:

CLO4-DOD. M
C:\HPCHEM\ 1\METHODS\CLO4-DPR.M
12/3/2017 11:06:36

Perchlorate analysis

Vial 72

1

25 pl

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 2.000

LCMS Results

Signall: MSD1 83,

[ RT | Type |
[ [min] |

e jm———— [
| 12.054|MM |

SignalZ2: MSD1 85,

| RT | Type |
| [min] | |
| -=————- — |-~
| 12.066|MM |

EIC=82.7:83.7

Area | Amount | Compound
| [ug/sample] | Name
__________ ]____________|____________________
77407.7] 1.9872|Perchlorate

EIC=84.7:85.7

Area | Amount | Compound
| [ug/sample] | Name
__________ l__a_________l~__‘________________
28048. 7} 2.0105|CL0O4-85

| RT | Type | Area | Amount ] Compound
| [min] | I | [ug/sample] | Name
e R | == | —mm = e —
| 12.078{PBA | 181109.4] 5.0000|CLO4-89-ISTD
**% End of Report ***
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00898600

Data file: C:\HPCHEM\1\DATA\28NOVI7P\28NOVPO3.D Sample Name: ICAL3R 5.0ug/L
Injection Date: IT1T7/2872017 09753700 Seq Lime: 3
Sample Name: ICAL3@ 5.0ug/L Location: Vial 73
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Bnalysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28NOV17P\28NOVP03.D) APL-ES, Neg, SIM, Frag: 160, "Negative SIM"

7000 12.090 - Perchloratl

6000 ll
i

5000 |
i

4000 !

[

I

|

1)

3000

|
/
- N

2000

1000

sl e Lo b b Lo Lo o Ly

T T T T T T T T g T T 7 T T ) T T T T T T

I i
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (28NOV17P\28NOVP03.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

2500 12.106 - CLO4~85\\‘
2250 / ‘\
2000 [
1750 \1‘
1500 ‘

1250
1000
750

A FTETI RNV SRR EARUR ARNEE ERNNE FREREARARN K0T

wn
(=]
(=]

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

T
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7:89.7 (28NOV17P\28NOVP03.D) API-ES, Neg, SIN, Frag: 160, "Negative SIiM"

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

sooo—f 12.110 - CLO4-89-ISTT\
5000—3 | \
4000—2 A /
3000—3 /
zooo—f
1000—3/\/\/\/v
I R R N T
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00898601

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP03.D Sample Name: ICAL3Q 5.0ug/L
frrjectionr Dater /2842617695360 Seeq i 3
Sample Name: TICAL3E@ 5.0ug/L Location: Vial 73
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CL0O4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 5.000

LCMS Results

Signall: MSD1l 83, EIC=82.7:83.7

|  RT | Type | Area | Amount | Compound !
| [min] | | | [ug/sample] | Name |
[~ | === | ——————m |- jm——m e e |
| 12.090|BBA [ 192984.6} 5.0058 | Perchlorate |
Signal2: MSDl 85, EIC=84.7:85.7

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

e e |~ | = R ———— |
| 12.106}PBA | 65132.31 5.0510|CLO4-85 f
Signal3: MSD1l 89, EIC=88.7:89.7

| RT | Type | Area . | Amount | Compound |
| [min] | | | [ug/sample] | Name |
e e | ==mmmmm - | == R — l
| 12.110}PBA | 175128.5] 5.0000|CLO4~-89-ISTD |

*** End of Report ***
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ICALAR 10.ug/L

00898602

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP04.D Sample Name:

IU_}C&,t_}_UU Datt:. 11/”28/0017 10.10.13 SC\d L,;.uc. 4

Sample Name: ICAL4@ 10.ug/L Location: Vial 74

Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl

Acq. Method: CLO4~DOD.M

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

Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (26NOV17P2BNOVP04.D) API-ES, Neg, SIM, Frag: 160, "Negative SIv"
] 12.084 - Perchlorat
12000
10000 |
] |
8000 | \
] oy
] i
6000 |
] /
4000 |
i
] /
2000 / \
J— / \\_
0 —— e T ——
4 6 8 10 12 14 16 min
WISD1 85, EIC=84.7:85.7 (28NOV17P28NOVP04.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
4500 - 12.101 - cx.omaﬁ\
4000 / -\
3500 | |
] i
3000 !
2500 \
2000 3
1500 - /
1000 /
500 S~ N
T T T T T T T T T T T T T T T T T T T T T T T T T T T ¥
4 6 8 10 12 14 16 min
MSDT 89, EIC=88.7:89.7 (26NOV17P28NOVP04.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
6000 12.109 - CLO4~89-ISTI/J\\
] | \
5000 -] |
] I
] i \
4000 ! \
3000 \
|
2000 \
e AV J
7 T l T T T l T T T ! T T T ’ T T T I T T T ( T T I T T
4 6 8 10 12 14 16 min
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Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP04.D

Sample Name:

ICAL4@ 10.ug/L

31 /[0 /o

71 12 .39 al T 3
LA T VA S S

A

00898603

T . I Ny
L el Ul Date.

Fatu} A

1177 U7 U A% \Jc\i LTI h=1
Sample Name: ICAL4R 10.ug/L Tocation: Vial 74
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 nl

Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

Sample Information

Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 10.000
LCMS Results
Signall: MSD1 83, EIC=82.7:83.7
| RT | Type | Area | Amount ] Compound |
| [min] | | | [ug/sample] | Name |
| ——————- | -==mn | s | = == !
| 12.084|BBA | 391582. 9} 9.5789 | Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area | Amount | Compound |
| [min] | [ [ [ug/sample] | Name {
| -=—-—— | e | | N |
| 12.101|PBA | 131324.7] 9.8568 | CL0O4-85 |
Signal3: MSD1 89, EIC=88.7:89.7
| RT | Type | Area | Amount | Compound |
I [min] | | | [ug/sample] | Name
R = e | === O —— !
| 12.109|PBA | 180962.1] 5.0000|CL0O4-89-ISTD |
*%%* End of Report ***
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Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP05.D

Sample Name:

ICAL5@ 25.ug/L

00898604

Injectiomrbates A28/ 20F—10+-3123 Segq—hines 5
Sample WName: ICAL5@ 25.ug/L Location: Vial 75
Acg Operator: TNB Inj. No.: 1

Inj. Vol.: 25 nl
Acqg. Method: CLO4-DOD.M

Analysis Method:
Last Changed:

C:\HPCHEM\ 1\METHODS\CLO4~-DPR.M
12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28NOV17P28NOVP05.D) API-ES, Neg, SIM, Frag: 160, "Negative SiM"
35000 _: 12.065 - Perch!oratfls"\
] I}
. [
30000 | \
25000 / \
20000 -] / \
15ooo—f | \\
10000 — \
5000 -] ) \k
04
T e -t
4 6 8 10 12 14 16 min
MSD1 85, EIC=84.7:85.7 (28NOV17PW28NOVP05D) APIES, Neg, SIM, Frag: 160, “Negative SIM"
] 12.084 - CLO4-8
10000 | \
. |
i
8000 | I
] /
6000 i
] |
4000 !
] / \
2000 j k
o4 — ——
4 6 8 10 12 14 16 min
MSD1 89, EIC=88.7:89.7 (28NOV17P\28NOVP05.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
6000 12.084 - CLO4-89-IST
] | \
5000 \
4000 / \
i i
3000 \
2000
1000 {/\/\/\,\
E T ] T T T I T T T I T T T l T T T | T T T l T T ] T T
4 6 8 10 12 14 16 min
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Data file: C:\HPCHEM\I1\DATA\28NOV17P\28NOVP05.D

Sample Name:

00898605

ICAL5@ 25.ug/L

Frrjectionrbates /2842037303123 Seeg—TFines 5
Sample Name: ICALS@ 25.ug/L Location: Vial 75
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36
Perchlorate analysis
Sample Information
Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 25.000
LCMS Results
Signall: MSD1l 83, EIC=82.7:83.7
| RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name
| —=——- | = mmm | = | | e
| 12.065|PBRA | 1097625.1} 25.5523 | Perchlorate
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name
| = | - | = e | = P
! 12.084|PBA | 346912.7| 25.5843|CLO4~-85
Signal3: MSD1 89, EIC=88.7:898.7
| RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name
e |- R | == | o m o
| 12.084|BBA | 175597.1} 5.0000]CLO4-89~ISTD
*** End of Report ***
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00898606

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP06.D Sample Name: ICAL6@ 50.ug/L
ILlJ’Cth’.UlJ Pates 11//’)8//2017 3165033 Sc,q e &
Sample Name: ICAL6E 50.ug/L Location: Vial 76
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acq. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28NOV17P\28NOVP06.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

L

] 12.065 - Perchiorate
70000 \

g
A
A

!
|
)
20000 |
/
j
/

60000 -3 |
3 i
i

o

=

o

o

=}
i

40000

30000

RN FENE FRE

\_‘
\
\\
/ N

T T T

10000

il di

o

T T : T T L 3 : . I ¥
4 6 8 10 12
MSD1 85, EIC=84.7:85.7 (28NOV17P\28NOVP06.D) API-ES, Neg, SiM, Frag: 160, "Negative SIM"

T T T T T 7 T T T T

14 16 min

22500
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00898607

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP06.D Sample Name: ICALGE 50.ug/L
bl 4 G TN o 11 a0 fHoN1 T 10 inlral 2 O I = “
J_llJCK/LJ.\)ll Da i, . ) 07 LV T IU 0T OC\_i B B ¥ LAy pJ
Sample Name: TICALe@ 50.ug/L Location: Vial 76
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD. M
BAnalysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 50.000

LCMS Results

Signall: MSD1l 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound ]
| [min] | | | {ug/sample] | Name |
| —— == f === f————mm - [ |
| 12.065|BRA | 2288336.2] 48.8316|Perchlorate |
Signal2: MSD1l 85, EIC=84.7:85.7

| RT | Type | Area ] Amount | Compound |
[ [min] | I | [ug/sample] | Name I
f——m—— | —————= [~ |- R e |
| 12.080{PRA ] 696155.7] 49.1828|CL0O4-85 |
Signal3: MSD1l 89, EIC=88.7:89.7

| RT | Type | Area | Amount | Compound i
| [min] | ] | [ug/sample] | Name |
| e R |- | = T —— !
| 12.086|PBA | 169148.1]| 5.0000|CLO4-89-ISTD |

*** End of Report ***
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00898608

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVPO7.D Sample Name: ICAL7@ 75.ug/L
frjectiomr Dates HA28/20F 0543 Seg—hHine: 7
Sample Name: ICAL7@ 75.ug/L Location: Vial 77
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl
Acg. Method: CLO4-DOD.M
Bnalysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28NOV17P\28NOVP07.D) API-ES, Neg, SIM, Frag: 160, "Negative SIiv"
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Data file: C:\HPCEEM\1\DATA\28NOV17P\28NOVPQ7.D Sample

Name: ICALTE 75.ug/L

00898609

Tnjectiomr bater T/ 267267110943 SeagLine: F

Sample Name: ICAL7@ 75.ug/L Location: Vial 77

Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pnl

Acg. Method: CLO4-DOD.M

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

Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

Sample Information

Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 75.000
LCMS Results
Signall: MSD1l 83, EIC=82.7:83.7
| RT | Type | Area | Amount | Compound |
[ [min] | | | [ug/sample] | Name !
e |-~ E—— |~ = | === mmmm oo 1
| 12.090|PBA | 3730211.3] 74.9999|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area | Amount | Compound
| [min] | | | [ug/sample] | Name |
| -=—-=—- |~ R —— |~ O !
| 12.106|PBA | 1130772.0] 75.3391|CLO4-85 |
Signal3: MSD1 89, EIC=88.7:89.7
| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample}l | Name |
| ————— [—————— | == = | e f
| 12.107|BBA | 164866.7]| 5.0000]|CLO4~-89-ISTD |
***% End of Report ***
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Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP08.D Sample Name: ICAL Verf@1l0ug/L

00898610

Iujt:\_,tiuu Bates A2/ 20— 2553 Seq Tines 8

Sample Name: ICAL Verf@10ug/L Location: Vial 78

Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 nl

Acg. Method: CLO4~DOD.M

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

Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (26NOV17P\28NOVP08.D)  API-ES, Neg, Siivi, Frag: 160, "Negative SIM"
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00898611

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP08.D Sample Name: ICAL Verf@1lOug/L
InSection Date: 11/28/2017 11 :28:53 Seg-Line: 8
Sample Name: ICAL VertwWllug/L Location: Vial 78
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

Sample Information

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 10.000

LCMS Results

Signall: MSD1 83, EIC=82.7:83.7

|  RT | Type | Area | Amount | Compound |
| [min] | ! [ lug/samplel | Name !
=== f—mm f——mm j———— | = !
| 12.163|{PBA I 383615. 2] 9.5953 | Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area ] Amount | Compound |
| [min] | | | fug/sample] | Name |
e - o R | o !
| 12.177}|PBA | 131459.5}| 10.0855|CLO4-85 |
Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area - | Amount ] Compound |
| {min] | ] [ lug/sample] | Name I
|~ | | e | = R ——— !
| 12.181}BBA | 176961.2]| 5.0000|CL0O4-89-ISTD I

**%* End of Report ***
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00898612

ALS Laboratoary Groups

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

Raw Data

Unmodified
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00898613

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP01l.D Sample Name: ICAL1@ 1.0ug/L
Injection Date: 11/28/2017 09:08:10 Seqg Line: 1
Samplie Name: ICAL LY 1.0ug/L Locatlon: Vial 731
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4~-DPR .M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28NOV17P\28NOVP01.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

12.029 - Perchlorat
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00898614

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP0O1l.D Sample Name: ICALLlE 1.0ug/L
Injection Date: 11/28/2017 09:08:10 Seq Line: 1
Sample Name: TCALIE 1.0ug/L L.ocarion: Vial 71
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-D0OD.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 1.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount l Compound
[min] | | | [ug/sample] | Name
——————— i e il R S
| 12.029|BBA | 42017 .4 1.0510|Perchlorate |

| RT | Type | Area |  Amount ] Compound |

| [min] | | | [ug/sample] | Name %
_________________________ I______--_--_l____________________

| 12.053|BBA 15678.7| 0.9871|CLO4-85 |

Signal3: MSDl 89, EIC=88.7:89.7

| RT | Type | Area |  Amount | Compound
[min] | | | [ug/sample] | Name
——————— e e e i .
| 12.050|BBA | 188880.3 | 5.0000 |CLO4-89-ISTD |
*** End of Report **x*
LCMS04 Sun, 3. Dec. 2017 11:35 phge 58 of 164
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00898615

Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP02.D Sample Name: ICAL2@ 2.0ug/L
Injection Date: 11/28/2017 09:33:49 Seqg Line: 2
Sampte Name: TCALZ2E 2 Oug/D Hocat o rert—72
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pul
Acg. Method: CLO4-DOD .M
Analysis Method: C :\HPCHEM\ 1\METHODS\CLO4-DPR.M
Last Changed: 12/3/2017 11:06:36

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (28NOV17P\28NOVP02.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

12.054 - Perchlorat
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Data file: C:\HPCHEM\1\DATA\28NOV17P\28NOVP02.D

Sample Name: ICAL2@ 2.0ug/L

00898616

Injection Date: 11/28/2017 09:33:49 Seqg Line 2
SampleName: ICAT2 62 0ug/h Tocation: Vial 72
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pl
Acg. Method: CLO4-DOD. M
Analysis Method: C:\HPCHEM\1\METHODS\CLQ4-DPR.M
Last Changed: 12/3/2017 11:06:36
Perchlorate analysis
Sample Information
Sorted By: Signal
Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000
Dilution: 1.000000
Sample Amount: 2.000
LCMS Results
Signall: MSD1 83, EIC=82.7:83.7
| RT | Type | Area |  Amount [ Compound
| [min] | | | [ug/sample] | Name |
B el B | —mmmmomeee <o |
| 12.054|BBA | 78519.1 | 2.0151|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7
RT | Type | Area [ Amount | Compound ]
| [min] | | | lug/sample] | Name i
_______ I_______ _._____._..____._]_._.._______.____ e
| 12.066|BBA | 28009.6] 2.0074|CLO4-85 |
Signal3: MSD1 89, EIC=88.7:89.7
| RT | Type | Area |  Amount [ Compound |
| [min] | | | lug/sample] | Name }
_______ l.__._.___ .____.________.__l___..._.______‘_.}.______._._._____.___._.___
| 12.078|pBA | 181109.4 | 5.0000|CLO4-89-ISTD |
*** End of Report ***
LCMS 04 Sun, 3. Dec. 2017 11:35‘&£e?&3m1e4 Page 2 of 2



Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP03.D Sample Name: 576092 Icsael. 00898617

Injection Date: 11/29/2017 09:06:18 Seq Line: 3

Sample Name: 576092 ICSE1— Location: a3

Acqg Operator: TNB Inj. No.: 1
Inj. Vol. 25 pl

Acg. Method: CL0O4-DOD.M

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

Last Changed: 11/29/2017 08:03:05

Perchlorate analysis
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00898618

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP03.D Sample Name: 576092 Icsel.
Injection Date: 11/29/2017 09:06:18 Seq Line: 3
Sample Name: 576092 1Ccsa@l Location: Vial 73
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 25 pul
Acg. Method: CLO4-DOD.M
Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4~-DPR .M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Wed, 29. Nov. 2017,08:02:06 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 1.000

Signall: MSD1 83, EIC=82.7:83.7

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

_______ I______ e ________~___I________~___________
| 11.983|pBA | 30186.6 | 1.2677|Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound |
| [min] I | | lug/sample] I Name I
| 0.000] 0.0] 0.0000|CLO4-85 |
Signal3: MSD1 89, EIC=88.7:89.7
| RrT | Type | Area | Amount [ Compound I
| [min] } I | lug/sample] | Name {
_____________________________________ I_____________,______
| 12.011|BBA | 111922.2 | 5.0000|CLO4-89~ISTD |
*** End of Report ***
LCMS04 Sun, 3. Dec. 2017 11:02:23 am
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00898619

Data file: C:\HPCHEM\1\DATA\29NOV17P\29NOVP19.D Sample Name: 1732092002
Injection Date: 11/29/2017 14:13:01 Seq Line: 19
Sample Name: 1732092002 Location-: Vial 87
Acq Operator: TNB Inj. No.: 1
Inj. Vol.: 25 ul
Acqg. Method: CL0O4-DOD.M
Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4~DPR .M
Last Changed: 11/29/2017 08:03:05

Perchlorate analysis
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