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1.0 INTRODUCTION 

The U.S. Army Corps of Engineers (USACE), Tulsa District, contracted Bhate Environmental, 

Inc. (Bhate), under the Omaha Multiple Environmental Government Acquisition National 

Small Business Multiple Award Task Order Contract Environmental Remediation Services 

with Military Munitions Response Program, Task Order No. W9128BV17F0150 to conduct 

environmental restoration of site LHAAP-04 at Longhorn Army Ammunition Plant (LHAAP). 

The Bhate Team is comprised of Bhate and Aptim Federal Services, LLC (APTIM). LHAAP 

is an inactive, government owned formerly contractor operated and maintained Department of 

Defense facility located in central east Texas (Figure 1-1). This Remedial Action Completion 

Report (RACR) describes remedial actions taken to address risks associated with contaminated 

groundwater at LHAAP-04 (Former Pilot Wastewater Treatment Plant). Specifically, this 

RACR describes activities associated with field implementation of an in situ bioremediation 

(ISB) remedy in accordance with the Final Remedial Design (RD) and Remedial Action Work 

Plan (RAWP) for LHAAP-04 (Bhate 2019a).  

1.1 Organization of Response Action Completion Report 

This RACR is composed of the following sections:  

• Section 1.0:  “Introduction” summarizes the site description, remedial action 

objectives (RAOs), the contaminants of concern (COCs) and their respective cleanup 

levels, the selected remedy, and the associated land use control (LUC) plan. 

• Section 2.0:  “Baseline Sampling” describes the sampling activities that were 

conducted during or before the beginning of the ISB injections and presents the 

associated results.  

• Section 3.0:  “In Situ Bioremediation” describes the injection of amendments to 

enhance microbial degradation of contaminants.  

• Section 4.0:  “Design Effectiveness Sampling” presents analytical results for samples 

collected to monitor the local distribution of amendments and changes in 

geochemical parameters during the first few weeks after the injections.  

• Section 5.0:  “LUC Implementation” identifies activities that were performed to 

implement the LUCs in accordance with the LUC Plan in the RD/RAWP.  

• Section 6.0:  “References” provides a list of references cited in the document.  
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This work plan also includes the following appendices to support the text:  

• Appendix A provides: 

− The Notice of LUCs recorded at the Harrison County Courthouse and the Survey 

Plat and Legal Description of the parcel subject to the LUCs.  

− The notice of LUCs for Soil and Groundwater Contamination letter provided to 

the landowners and occupants, federal, state, and local officials, and the Texas 

Department of Licensing and Registration for notification to water well drillers, 

as required by the LUC Plan. 

− Example LUC Inspection Checklist and Certification Forms. 

• Appendix B contains sample collection logs associated with the Pre-Remedy and 

Design Effectiveness samples.  

• Appendix C consists of photographs of the field work.  

• Appendix D includes the laboratory analytical reports for those samples that were 

collected during and after implementation of the ISB. 

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

1.2 Site Description 

LHAAP is approximately 14 miles northeast of Marshall, Texas, and approximately 40 miles 

west of Shreveport, Louisiana. The installation occupies approximately 1,400 of its former 

8,416 acres between State Highway 43 at Karnack, Texas, and the western shore of Caddo 

Lake. The facility can be accessed via State Highways 43 and 134. 

LHAAP-04, known as Site 04 or the former pilot wastewater treatment plant, is approximately 

0.5 acres and is located in the central portion of LHAAP at the northwest corner of 6th and 

60th Streets near the former fire station (Figure 1-2). LHAAP-04 is surrounded by light duty 

roads. Wastewater treatment operations began at LHAAP-04 in 1984. The demolition of the 

former pilot wastewater treatment facility structures, tanks, and piping, and the disposal of the 

associated wastes were completed in the summer of 1997 as part of the Resource Conservation 

and Recovery Act closure of the plant. The final remedy for soil was conducted in 2009 as a 

Non-Time-Critical Removal Action under the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA) program. Soil along the southern edge 

of the slab that formerly housed storage tanks for the former pilot wastewater treatment facility 

that was impacted with mercury and perchlorate at the LHAAP-04 site, was removed to meet 

the soil medium-specific concentrations (MSCs). The soil was removed to the soil/air and 
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ingestion MSC for industrial use for mercury, and the groundwater protective MSC for 

industrial use for perchlorate. 

The U.S. Department of the Army (U.S. Army) issued the Final Record of Decision (ROD) 

for LHAAP-04 (AECOM 2016) in October 2016, and was signed by the Army on 

December 15, 2016, and the U.S. Environmental Protection Agency (USEPA) on 

March 30, 2017. The Texas Commission on Environmental Quality (TCEQ) issued a letter 

concurring with the ROD on February 7, 2017. The ROD identified perchlorate as the only 

COC in groundwater for LHAAP-04. The remedy selected in the ROD included ISB for 

perchlorate concentrations in groundwater, long-term monitoring (LTM) of groundwater, and 

LUCs to maintain the remedy and prohibit groundwater use until COC concentrations are 

reduced to levels supportive of unlimited use and unrestricted exposure. 

1.3 Remedial Action Objectives 

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

• Protect human health by preventing ingestion of groundwater contaminated with 

perchlorate. 

• Return groundwater to its potential beneficial use, wherever practicable, within a 

reasonable time period given the particular site circumstances. 

• Prevent groundwater contaminated with perchlorate from migrating into nearby 

surface water. 

The above RAOs recognize the USEPA’s policy to return all groundwater to beneficial uses, 

based on the non-binding programmatic expectation in the National Contingency Plan (NCP), 

and is consistent with the NCP regulations requiring the lead agency, the U.S. Army in this 

case, to establish RAOs specifying contaminants and media of concern, potential exposure 

pathways, and remediation goals. 

Per the ROD’s RAOs, and consistent with the NCP, groundwater will be returned to its 

beneficial uses as drinking water. The groundwater cleanup level for perchlorate at the Site is 

the Texas Risk Reduction Program (TRRP) Tier 1 Residential Groundwater Protective 

Concentration Level (PCL), 17 micrograms per liter (μg/L), and is protective of human health 

and the environment. 

1.4 Selected Remedy 

The selected remedy was summarized in Section 1.4 of the Final ROD (AECOM 2016) as 

follows (some of the text has been revised slightly from the text in the ROD to reflect that the 

tasks have already been completed):  



 APTIM FEDERAL SERVICES, LLC 

 

Longhorn Army Ammunition Plant, Karnack, Texas 1-4 1.0 Introduction 
 

R
E

M
E

D
IA

L A
C

T
IO

N
 C

O
M

P
LE

T
IO

N
 R

E
P

O
R

T
, LH

A
A

P
-04 F

O
R

M
E

R
 P

ILO
T

 W
A

S
T

E
W

A
T

E
R

 T
R

E
A

T
M

E
N

T
 P

LA
N

T
 

C
o
n

tr
a

c
t 

N
o
. 

W
9
1

2
8

F
-1

3
-D

-0
0

1
2

, 
T

a
s
k
 O

rd
e
r 

N
o

. 
W

9
1

2
8

B
V

1
7

F
0

1
5

0
 •

 F
in

a
l 
• 

R
e
v
 0

 •
 A

p
ri

l 
2

0
2

1
 

• ISB of perchlorate contaminated groundwater in an area in the vicinity of monitoring 

well 04WW04. Multiple injections of substrate may be needed based on effectiveness 

of the ISB. Bioaugmentation using appropriate microbial culture to facilitate ISB may 

be performed, if necessary. Prior to ISB, two shallow zone monitoring wells and one 

intermediate zone monitoring well were installed to refine the perchlorate plume 

configuration and address the plume migration detected by the wells described in the 

ROD. 

• LTM to confirm the protection of human health and the environment by documenting 

the return of groundwater to the cleanup level (maximum contaminant level or TRRP 

Tier 1 Residential Groundwater PCL) through reduction of the contaminant mass, and 

by preventing the perchlorate-contaminated groundwater plume from migrating into 

surface water. 

• The LUC objectives include maintaining the integrity of any current or future 

remedial or monitoring systems and preventing the use of groundwater contaminated 

above cleanup levels as a potable water source. The groundwater treatment and LTM 

remedial components include a groundwater monitoring system that will be used to 

characterize the condition of the groundwater during the period the groundwater 

remedy is in place until the groundwater remediation goals are achieved, and to 

demonstrate achievement of the groundwater remediation goals when the 

groundwater remedy is complete. As a part of this groundwater remedy, the Army 

will maintain the remedial and monitoring systems associated with the groundwater 

remedies until these components of the remedy are no longer needed to achieve 

cleanup levels, and cleanup levels have been achieved. During the period of operation 

of the groundwater remedy, if any of the elements of the remedial and groundwater 

monitoring systems are damaged, destroyed, or become ineffective, they will be 

repaired or replaced with suitable components to assure that the remedial and 

groundwater monitoring systems are able to provide data of the quality necessary to 

determine the progress of and eventual completion of this component of the remedy. 

The actions to be taken to implement these LUC objectives and requirements will be 

provided through modifying the “Comprehensive Land Use Control Management 

Plan, Former Longhorn Army Ammunition Plant, Karnack, Texas” and detailed in 

the LUC RD. 

• The LUC for prohibition of groundwater use (except for monitoring and testing) shall 

be implemented and shall remain in place at the Site until the levels of COCs in 

surface and subsurface soil and groundwater are reduced below levels that would 

support unlimited use and unrestricted exposure. A LUC RD was finalized as the land 

use component of the RD. Within 21 days of the issuance of the ROD, the Army 

proposed deadlines for completion of the RD Work Plan, RD, and RAWP. The 
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documents were prepared and submitted to the EPA and the TCEQ pursuant to the 
Federal Facility Agreement. The LUC RD contained implementation and 
maintenance actions, including periodic inspections. The LTM groundwater plan was 
also presented in the RD. The recordation notification for the Site, which was filed 
with Harrison County, included a description of the LUCs.  

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

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

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

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

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

 Performance Monitoring Year 1 and Year 2. Quarterly sampling will be conducted 

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

 LTM Year 3 through Year 5. Semiannual monitoring will continue following the 

first two years of performance monitoring.  

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

The RD/RAWP (Bhate 2019a) presented a baseline sampling plan for the shallow and 

intermediate groundwater zones at LHAAP-04 (Table 2-1). The pre-remedy sampling of the 

groundwater was to be conducted prior to injections to characterize the perchlorate 

concentrations and geochemical conditions. However, the injections were completed on 

November 6, 2019, and the baseline samples were collected on November 5–6, 2019 upon 

identification of the non-compliance with the RD/RAWP. At monitoring wells 04WW01, 

04WW07, 04WW09, and 04WW10 within the treatment area (Figure 2-1), the groundwater 

was a milky white color due to the emulsified vegetable oil (EVO) that had already been 

injected near the wells. Samples from those four wells were not sent for analysis to avoid 

laboratory instrument disruption that may have resulted from running samples containing high 

concentrations of EVO. The primary purpose of the pre-injection sampling was to provide 

baseline results for comparison against future performance monitoring results. Therefore, for 

the four wells that were not analyzed in early November 2019 (04WW01, 04WW07, 

04WW09, and 04WW10), the samples collected in January 2019 will serve as the baseline for 

comparison of perchlorate concentrations to subsequent sampling results. The January 2019 

samples were not analyzed for anions, alkalinity, or total organic carbon (TOC). 

The baseline sampling locations (Table 2-1) included 12 shallow zone wells inside and outside 

of the plume area, one intermediate zone well (04WW08), and the Fire Station Well completed 

in the deep zone. The baseline samples were collected on November 5–6, 2019 for all the 

locations on Table 2-1 except the four wells previously discussed and the results are shown 

on Table 2-2. The baseline samples shown on Table 2-2 for the four wells that were not 

sampled due to the presence of EVO were collected on January 22, 2019. Perchlorate was 

detected above the TCEQ PCL of 17 μg/L at three shallow wells (04WW07, 04WW09, and 

04WW10), which are all within the treatment zone. The highest concentration detected was 

10,000 μg/L at 04WW10, located near the center of the treatment zone. Perchlorate was 

detected below the PCL at a concentration of 13 μg/L in 04WW08 in the intermediate zone. 

Perchlorate was not detected in the sample collected from the Fire Station Well. 
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3.0 IN SITU BIOREMEDIATION 

ISB was conducted at LHAAP-04 in accordance with the RD/RAWP (Bhate 2019a) to treat 

the area of perchlorate impacted groundwater exceeding five times the 17 μg/L PCL. Injections 

were performed at 25 direct-push technology (DPT) locations as shown on Figure 3-1. The 

implementation of ISB involved steps prior to and following the injections. The sections below 

describe the major steps, from notifications through demobilization, in approximate 

chronological order. 

3.1 Notification 

On August 1, 2019, a Memorandum for Record was provided to TCEQ (Bhate 2019b) to 

provide information regarding planned injections to comply with the substantive requirements 

of 30 Texas Administrative Code (TAC) Section (§) 331, Subchapters A, C, and H for Class V 

Injections Wells. The memorandum described the planned injection of EVO and microbial 

nutrients at 25 DPT injection locations.  

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

activities. 

3.2 Utility Clearance 

Utility location and clearance for intrusive activities were conducted prior to drilling and in 

accordance with Section 3.1 of the Installation-Wide Work Plan (Bhate 2018). Utility 

clearance tasks included the following:  

• Contacting the Texas Excavation Safety System, Inc. utility notification service. 

• Manually probe all boreholes to at least 5 feet prior to driving the injection rods.  

• Holding safety meetings and completing job safety analyses with all personnel who 

were involved in intrusive activities.  

3.3 Site Clearance and Staking Locations 

Prior to the ISB injection, the site was cleared of tall vegetation. The DPT injection point 

locations were staked out using global positioning system or relative to existing wells. Due to 

field obstructions associated with a wooded ditch and a culvert within the treatment area, DPT 

locations 17 and 18 were adjusted approximately 5 to 10 feet from the locations proposed in 

the RD/RAWP to allow access for the DPT rig.  
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3.4 Mobilization 

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

October 22, 2019.  

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

• DPT drill rig 

• Injection system trailer 

• One mobile 4000-gallon tank  

The EVO and nutrients to be injected were delivered directly to site LHAAP-16, instead of 

LHAAP-04, where two 20,000-gallon tanks were already in place from injections being 

performed at LHAAP-16. The two tanks were used to mix and store the amendment solution 

for LHAAP-04. The EVO and nutrient solution were brought to LHAAP-04 using a 

2,000-gallon water truck and stored in the mobile 4,000-gallon tank prior to injection. Water 

for mixing the EVO solution was obtained from the Leigh Water Company from one of their 

wells located in Karnack, Texas and trucked to the 20,000-gallon tanks using the 2,000-gallon 

water truck. 

3.5 Injections 

The injection amendments were mixed as shown on Table 3-1 and injected at the 25 DPT 

locations in accordance with the RD/RAWP (Bhate 2019a). Details of the injections are 

described in the following sections.  

3.5.1 Overall Sequence of Injections 

Section 5.1 of the RD/RAWP (Bhate 2019a) called for the ISB injections to begin in the 

outermost locations of the injection grid and then to proceed inward to minimize dispersion of 

the perchlorate plume. The locations at the downgradient edge of the grid (04DPT19, 

04DPT20, 04DPT24, and 04DPT25) were initially injected beginning on October 22, 2019. 

As discussed further in Section 3.5.3, daylighting became a significant issue due to the shallow 

depth of injection, the location of several injection locations within a former excavation area 

where the native soils had been removed and replaced, and the presence of a ditch and culvert 

within the treatment area. The injection pattern was adjusted to minimize the use of adjacent 

locations simultaneously, while maintaining the general pattern of injecting from the outer 

edge and moving inward. The injections were completed on November 6, 2019. 

3.5.2 Amendment Preparation 

The amendment solution was prepared in accordance with the RD/RAWP (Bhate 2019a) as 

shown on Table 3-1. The primary injection components were the EVO carbon source (Electron 
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Donor Solution – Extended Release™ from Tersus Environmental, LLC) and diammonium 

phosphate. Approximately 24 hours prior to the start of each injection cycle, the solution of 

ISB amendments was prepared in a 20,000-gallon mixing tank located at site LHAAP-16. The 

solution was prepared by adding the required volume of EVO, dilution water, and nutrients 

into the mixing tank.  

3.5.3 Injection Process 

The amendments were injected into the subsurface at the depths ranges shown on Table 3-1, 

using the system shown schematically in Figure 3-2. Four locations were connected to the 

injection manifold at a time and flow rates and injection pressures were controlled by 

individual control valves for each injection line. Initial injection pressures were at or below 

40 pounds per square inch (psi), and flow rates ranged from 2 to 6 gallons per minute. As 

injections progressed, it became apparent that injection pressures and flow rates needed to be 

reduced in most locations to limit daylighting and that multiple adjacent locations could not 

be injected simultaneously without inducing daylighting around the injection point or through 

adjacent monitoring wells. The subsequent injection pattern was altered slightly to allow for 

alternating injection locations to spread out the effect of the simultaneous injections, while 

generally following the intent of the original injection pattern.  

The daylighting was most frequently observed in the former excavation area near 04DPT05 

and 04DPT09, and along the edge of the ditch and culvert near 04DPT18, 04DPT13, and 

04DPT20. When necessary, injections were shut down and locations were allowed to “rest” 

before proceeding with the injections to minimize daylighting. Injection pressures were 

lowered to as low as 5 psi when necessary to limit daylighting. After each injection location 

was completed, the probe was withdrawn and the DPT point was abandoned by filling with 

grout. No soil cuttings were generated using DPT.  

During the injection activities, Bhate/APTIM personnel performed the following:  

• Checking the injection system gauges to monitor pressure, volume, and flow into 

each injection point. 

• Recording injection interval, volume, and time (Appendix B). 

• Monitoring injection pressures for sudden decreases that might indicate the loss of 

amendment in the subsurface (possibly due to fracturing induced by the injection or 

encountering a high-permeability zone).  

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

• TOC monitoring in the performance wells to assess EVO distribution, as indicated in 

the RAWP, was not performed because white discoloration of the water from EVO 
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was visible in three of the four performance monitoring wells during the injections. 

The fourth well was not opened for sampling during injections to avoid creating a 

potential route for daylighting via the well. 

3.6 Management of Remediation Derived Waste 

During the activities described above, various types of waste were generated. Those wastes are 

identified in the table provided below. The table also summarizes the storage and disposal for 

each waste type.  

Waste Type Storage and Disposal a 

Groundwater from purging of wells prior to 

sampling 

Collected in 5-gallon containers or drums and 

transported to the GWTP for disposal 

Disposable personal protective equipment and 

disposable supplies 

Disposed as municipal solid waste 

Notes: 

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

 

 

3.7 Demobilization 

After completion of the final injections on November 6, 2019, the injection rig and amendment 

tanks were demobilized from LHAAP-04. Repairs were made, where possible, to smooth out 

divots or ruts in the grass caused by the drilling rig in the saturated soil conditions.  
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4.0 DESIGN EFFECTIVENESS MONITORING 

In accordance with the RD/RAWP (Bhate 2019a), design effectiveness samples were collected 

seven days after the ISB injections from four wells within the treatment area (04WW05, 

04WW07, 04WW09, and 04WW10) and analyzed for TOC to evaluate the distribution of 

carbon source. The purpose the design effectiveness sampling was to evaluate whether the 

injections successfully distributed amendments. The determination of successful distribution 

of amendments was based on increased TOC concentrations relative to baseline or 

concentrations greater than 20 milligrams per liter (mg/L), which is the concentration 

considered to be supportive of biological degradation. For 04WW07, 04WW09, and 04WW10, 

a TOC sample was not collected during the November 5–6, 2019 sampling due to the visible 

presence of EVO and the January 2019 samples were not analyzed for TOC; therefore, no 

comparison to baseline TOC values was performed. The EVO observed in the wells during the 

injections confirmed successful distribution of the carbon source to those wells. 

Table 4-1 shows the results from the post-injection design effectiveness sampling. All four of 

the wells contained post-injection concentrations of TOC exceeding 20 mg/L. The 

concentrations ranged from 32.8 mg/L (04WW05) to 680 mg/L (04WW09). At 04WW05, 

the baseline concentration of 20 mg/L increased to 32.8 mg/L, representing a 64% increase 

over the baseline concentration. Based on these results, the injections achieved the desired 

distribution of TOC into the shallow groundwater zone at LHAAP-04.  

4.1 Future Performance Monitoring 

As noted in Section 1.6, this RACR documents the implementation of ISB, but activities that 

follow the ISB are described in the RD/RAWP (Bhate 2019a). Section 1.6 provides a brief 

description of those activities, but the RD/RAWP should be referenced for detailed 

information.  

In accordance with Table 6-1 of the RD/RAWP, the need for inclusion of LHSMW02, 

04WW02, 04WW03, 04WW08, and the Fire Station Well in the monitoring network was to 

be evaluated following collection of the baseline samples. In an email exchange between the 

U.S. Army, TCEQ, and USEPA on January 23–27, 2020, it was decided to drop 04WW03 and 

the Fire Station well from the performance monitoring network based on the lack of 

perchlorate detections and their distance from the plume. Monitoring wells 04WW08 and 

LHSMW02 will be retained in the performance monitoring network due to their value as sentry 

wells, to monitor the vertical and horizontal extent of the remaining plume. At the request of 

TCEQ, 04WW02 will be sampled quarterly for the first two rounds of performance sampling, 

and a decision on whether to retain it in the network will be made once the data has been 

validated and provided to the regulators. Table 4-2 and Figure 2-1 show the Performance 
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Monitoring Plan for LHAAP-04 based on the changes agreed upon by TCEQ and USEPA. 

Performance monitoring will be conducted quarterly for Years 1 and 2 at the wells shown on 

Table 4-2 and Figure 2-1. LTM will be conducted semiannually in Year 3 through Year 5. 

The monitoring wells shown in blue on Figure 2-1 will be analyzed for perchlorate and 

monitored natural attenuation parameters, as shown on Table 4-2. The monitoring wells shown 

in green will only be analyzed for perchlorate. The first quarterly sampling event (Year 1, 

Quarter 1) was performed in late January 2020, and the validated data was provided to the 

regulators at the March 2020 monthly managers’ meeting call. That data will be included in 

the Year 1 RA-O Report and evaluated with the other three quarters of data from Year 1. 
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5.0 LUC IMPLEMENTATION 

The actions required to implement the LUCs for LHAAP-04 are described below. An initial 

notice of LUCs for Soil and Groundwater Contamination was completed on June 26, 2017, 

within 90 days of ROD signature as required (U.S. Army 2017). The Notice of LUCs including 

the final LUC boundary survey plat and legal description of the LUC boundary, filed with 

Harrison County on March 22, 2021, is included in Appendix A. A second Notice of LUCs 

for Soil and Groundwater Contamination was sent to federal, state, and local officials, and to 

the Texas Department of Licensing and Regulation (Water Well Drillers and Pump Installers 

Section) on February 23, 2021 showing the final area covered by the groundwater use 

restriction LUC (Appendix A).  

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

• Finalize the boundaries of the LUCs as part of the remedial action (See Figure 1-3 

and Appendix A). 

• Survey the LUC boundary. The final boundary was surveyed by a State of Texas 

licensed surveyor. A legal description of the surveyed area accompanies the survey 

plat. 

• Record the Notice of LUCs at Harrison County. The LUC plats and legal descriptions 

and LUC restriction language were recorded at the Harrison County Courthouse in 

accordance with Title 30 TAC §335.566 (Appendix A). 

• Transmit the notice to federal, state, and local governments involved at LHAAP-04, 

and to owners and occupants of the property whom are subject to restrictions and 

LUCs. The notice of the final boundary for LUCs was sent to federal, state, and local 

officials including:  

− State Representatives, the Harrison County Judge, Harrison County Historical 

Courthouse, the City of Uncertain Mayor, and Caddo Lake and Leigh Water 

Supply Corporations’ Presidents. Notice will also be sent to the Caddo Lake 

National Wildlife Refuge Manager—as a representative of the U.S. Fish and 

Wildlife Service (the future transferee of the property), and the Water Well 

Driller and Pump Installer’s Program at the Texas Department of Licensing and 

Registration. 

Following implementation of the LUCs, the administrative maintenance activities required to 

ensure LUCs remain in place and effective will include: 
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• Annual field inspections of LHAAP-04 to confirm that no violations of the LUCs 

have occurred. Documentation of the inspection will be included on the Inspection 

and Maintenance Checklist (see Appendix A). 

• Annual certifications that no LUC-restricted activities have been authorized and that 

LHAAP-04 conditions and use are consistent with the LUCs. The Annual LUC 

Compliance Certification Form is presented in Appendix A. 

• Periodic transmittal of a LUC Notice to federal, state, and local authorities. The 

notice will include the land use restrictions referenced in the ROD, a written 

description of the LUCs, and a figure depicting the LUC boundary. The transmittal 

will coincide with each Five Year Review and will be documented in the report. 

• The Final LUC Boundary and copies of filed notices will be added to the 

Comprehensive LUC Management Plan and the plan will be provided to the owner or 

occupant of LHAAP-04. The update to the Comprehensive LUC Management Plan 

will be completed during the next annual update, which will be in the fourth quarter 

of 2020. 

The U.S. Army will address LUC problems within its control that are likely to impact remedy 

integrity and shall address problems as soon as practicable. 
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Remedial Action Completion Report, LHAAP-04 Aptim Federal Services, LLC

Table 2-1

Design 

Effectiveness 
b

(7 days post-injection)
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04WW05
Performance data within the treatment 

zone
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

04WW07 
a Performance data within the treatment 

zone
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

04WW09 
a Performance data within the treatment 

zone
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

04WW10 
a Performance data within the treatment 

zone
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

04WW01 
a Downgradient well for measuring plume 

stability
✓ ✓ ✓ ✓

04WW04
Upgradient well for measuring plume 

stability
✓ ✓ ✓ ✓

04WW06
Upgradient well for measuring plume 

stability
✓ ✓ ✓ ✓

04WW11
Downgradient well for measuring plume 

stability
✓ ✓ ✓ ✓

LHSMW01
Crossgradient well for measuring plume 

stability
✓ ✓ ✓ ✓

LHSMW02 Crossgradient well ✓ ✓ ✓ ✓

04WW02 Upgradient well ✓ ✓ ✓ ✓

04WW03 Upgradient well ✓ ✓ ✓ ✓

04WW08 Intermediate Zone well ✓ ✓ ✓ ✓

Fire Station Well Downgradient well ✓ ✓ ✓ ✓

Notes:

c
   Anions include nitrate, nitrites, and sulfate.

✓   Indicates that sample will be collected and analyzed for the listed analyte.

Baseline and Design Effectiveness Monitoring Network Locations and Analyses

b
   To be conducted approximately 7 days after the completion of substrate injection.

Primary Rationale

for Well Selection

Monitoring 

Location

Baseline

Proposed Analyses

a
  The baseline samples were collected near the completion of injections and emulsified vegetable oil was present in monitoring wells 04WW01, 04WW07, 

04WW09, and 04WW10 when baseline sampling was attempted.  Samples were not collected from these wells during the November 5-6, 2019 sampling 

event.  The January 2019 sample results will be used as the baseline at these locations. Samples were only analyzed for perchlorate during the January 

2019 sampling event.

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

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



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

Table 2-2

Baseline Sampling Results

Analyte Units PCL Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual

Alkalinity mg/L NV NA NA NA NA 438 NA NA

Sulfate mg/L NV NA NA NA NA 72.8 NA NA

Total organic carbon mg/L NV NA NA NA NA 20 NA NA

Perchlorate µg/L 17 < 2 U < 2 U <2 U < 2 U < 2 U < 2 U 110

Dissolved Oxygen mg/L NV 0.15 1.44 1.26 0.06 0.18 0.10 1.83

Oxidation-Reduction Potential mV NV 327 221 153 -43 -36 2 338

pH Std Units NV 6.17 6.08 6.13 6.3 5.94 6.65 6.22

Ferrous Iron mg/L NV NM NM NM NM 0.31 NM NM

Notes:

µg/L - micrograms per liter

mg/L - milligrams per liter

mV - millivolts

NA - not analyzed

NM - not measured

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

Std Units - standard units

Val Qual - validation qualifier

Shallow Zone, Cross-

Gradient to Plume Area

Shallow Zone, Within 

Treatment Zone

Shallow Zone, Within 

Plume Area

11/6/2019 1/22/2019

04WW05

11/6/2019 11/6/2019Sample Date 1/22/2019 11/5/2019

Location Code 04WW01 
a

04WW04-191106 04WW05-191106

Shallow Zone, Within 

Plume Area

04WW04

Perchlorate

Blue highlighting indicates concentrations above the PCL.

General Chemistry

Location 

Description

Shallow Zone, 

Downgradient of Plume

Sample ID 04WW01-190122 04WW02-191105

Field Parameters

04WW03-191106

11/5/2019

04WW03

Shallow Zone, 

Upgradient of Plume

04WW06 04WW07 
a

04WW06-191106 04WW07-190122

<   The analyte was not detected above the laboratory reporting 

limit shown.

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

PCL - Texas Risk Reduction Program (TRRP) Tier 1 

Groundwater Residential Protective Concentration Level.

a
  The baseline samples were collected near the completion of 

injections and emulsified vegetable oil was present in monitoring 

wells 04WW01, 04WW07, 04WW09, and 04WW10 when 

baseline sampling was attempted.  Samples were not collected 

from these wells during the November 5–6, 2019 sampling event.  

The January 2019 sample results will be used as the baseline at 

these locations.  Samples were only analyzed for perchlorate 

during the January 2019 sampling event.

04WW02

Shallow Zone, 

Upgradient of Plume

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

Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 2 Project No. 501032



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

Table 2-2

Baseline Sampling Results

Analyte Units PCL

Alkalinity mg/L NV

Sulfate mg/L NV

Total organic carbon mg/L NV

Perchlorate µg/L 17

Dissolved Oxygen mg/L NV

Oxidation-Reduction Potential mV NV

pH Std Units NV

Ferrous Iron mg/L NV

Notes:

µg/L - micrograms per liter

mg/L - milligrams per liter

mV - millivolts

NA - not analyzed

NM - not measured

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

Std Units - standard units

Val Qual - validation qualifier

Sample Date

Location Code

Perchlorate

Blue highlighting indicates concentrations above the PCL.

General Chemistry

Location 

Description

Sample ID

Field Parameters

<   The analyte was not detected above the laboratory reporting 

limit shown.

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

PCL - Texas Risk Reduction Program (TRRP) Tier 1 

Groundwater Residential Protective Concentration Level.

a
  The baseline samples were collected near the completion of 

injections and emulsified vegetable oil was present in monitoring 

wells 04WW01, 04WW07, 04WW09, and 04WW10 when 

baseline sampling was attempted.  Samples were not collected 

from these wells during the November 5–6, 2019 sampling event.  

The January 2019 sample results will be used as the baseline at 

these locations.  Samples were only analyzed for perchlorate 

during the January 2019 sampling event.

Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

13 2,100 10,000 < 2 U < 2 U < 2 U < 2 U

0.03 5.78 3.59 3.21 0.48 0.22 NM

-151 326 333 158 127 52 NM

8.65 6.02 5.62 7.13 6.34 5.79 NM

NM NM NM NM NM NM NM

Shallow Zone, Within 

Treatment Area

Shallow Zone, Within 

Treatment Area

11/6/2019

Intermediate Zone, 

Slightly Upgradient of 

Plume

1/22/2019 1/22/2019

04WW10-190122

04WW08 04WW09 
a

04WW10 
a

04WW08-191106 04WW09-190122

Fire Station Well

Fire Station Well-191106

11/6/2019

Deep Zone, 

Downgradient of Plume

04WW11

Shallow Zone, 

Downgradient of Plume

LHSMW01

Shallow Zone, Cross-

Gradient to Plume

11/6/2019 11/6/2019 11/5/2019

04WW11-191106 LHSMW01-191106 LHSMW02-191105

LHSMW02

Shallow Zone, 

Downgradient of Plume

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

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



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

Table 3-1

Injection Locations and Amendment Volumes

Gallons of EVO 

(EDS-ER™ or 

Equivalent)

Gallons of 

Nutrients 

(DAP)

Gallons of 

Water

04DPT03, -06, and  

-07
15 6 1,463 04WW05 12 - 20

04DPT01, -02, -04, and -05 15 6 1,463 04WW09 6 - 14

04DPT08, -09, -10,  -11, 

-12, -13, -14, -17, -18, 

-19, -20, -24, and -25

15 6 1,463 04WW10 7 - 15

04DPT15, -16, -21,

-22, and -23
15 6 1,463 04WW07 7 - 15

Notes:

DAP - Diammonium phosphate

DPT - direct-push technology

EDS-ER™ - Electron Donor Solution–Extended Release

EVO - emulsified vegetable oil

ft bgs - feet below ground surface

DPT Location

Amendment Volume per Location

DPT Injection Depths

(ft bgs)

Nearest 

Monitoring Well

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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Table 4-1

Design Effectiveness Sampling Results

Analyte Units PCL Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual

Dissolved Oxygen mg/L NV 0.18 0.46 0.08 0.33 0.08

Oxidation-Reduction Potential mV NV -36 -135.1 -333.1 -27.5 -291.8

pH Std Units NV 5.94 5.68 5.96 4.36 5.61

Total organic carbon mg/L NV 20 32.8 35.3 680 65

Notes:

ID - identification

INJ - injection

mg/L - milligrams per liter

 mV - millivolts 

Std Units - standard units

Val Qual - validation qualifier

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

PCL - Texas Risk Reduction Program (TRRP) Tier 1 

Groundwater Residential Protective Concentration Level.

Shallow Zone, Within 

Plume Area

Location 

Description

Shallow Zone, Within 

Plume Area - Baseline

Location Code

04WW05-191106
Sample ID

Shallow Zone, Within 

Plume Area - Post 

Injection

04WW05

Field Measurements

General Chemistry

04WW05-191113-

POST-INJ

04WW07-191113-

POST-INJ

11/6/2019Sample Date 11/13/201911/13/2019 11/13/2019

Shallow Zone, Within 

Treatment Area

04WW10

Shallow Zone, Within 

Treatment Area

04WW07 04WW09

04WW010-191113-

POST-INJ

11/13/2019

04WW09-191113-

POST-INJ

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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Table 4-2

LHAAP-04 Performance Monitoring Plan
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04WW05
Performance data within the 

treatment zone
 ✓  ✓  ✓  ✓ ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓ ✓

04WW07
Performance data within the 

treatment zone
 ✓  ✓  ✓  ✓ ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓ ✓

04WW09
Performance data within the 

treatment zone
 ✓  ✓  ✓  ✓ ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓ ✓

04WW10
Performance data within the 

treatment zone
 ✓  ✓  ✓  ✓ ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓  ✓

04WW01
Downgradient well for 

measuring plume stability
 ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓

04WW04
Upgradient well for 

measuring plume stability
 ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓

04WW06
Upgradient well for 

measuring plume stability
 ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓

04WW11
Downgradient well for 

measuring plume stability
 ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓

LHSMW01
Crossgradient well for 

measuring plume stability
 ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓

LHSMW02 Crossgradient well  ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓

04WW08 Intermediate Zone well  ✓  ✓  ✓  ✓ ✓ ✓ ✓ ✓

04WW02 Upgradient well  ✓  ✓  ✓  ✓

Notes:

a
   Anions include nitrate, nitrites, and sulfate.

✓   Indicates that sample will be collected and analyzed for the listed analyte.

The wells where MNA parameters are included in the analyte list above are shown in blue on Figure 2-1.  The remaining wells that are only 

being analyzed for perchlorate are shown on Figure 2-1 in green.  04WW02 is shown in black on Figure 2-1 since it will not be determined if it 

is included in the performance or LTM monitoring network until after the 2nd quarterly sampling event is complete. 

Performance – Years 1 and 2

(Quarterly)

LTM – Years 3 thru 5

(Semiannual)

Monitoring well 04WW02 will be sampled for the first 2 

quarters of Year 1 and the results will be used to 

evaluate the need for further sampling

Monitoring 

Location

Primary Rationale

for Well Selection

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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Notice of LUCs and Final LUC Boundary 
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LUC Inspection and Maintenance Checklist 

Project Name 

General Information 

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

Contractor

Inspector’s Name 

Inspector’s Title 

Inspector’s Signature 

Inspector’s Contact Number 

Inspection Date 

Type of Inspection         Quarterly         Semiannual Annual 

        Prior to forecast rain    After a rain event       Other -------------------------------- 

A. Groundwater Monitoring Wells

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

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

D.3 Any other relevant observations? 

D.4 Are there any significant cracks 
present? 

D.5 Are there any damaged areas?  



Annual Land Use Control Compliance Certification Form

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

The land use control mechanisms are:

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

future remedial or monitoring systems until cleanup goals are met.        

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

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

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

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

Date: ___________________________________________________

Name/Title: ___________________________________________________

Signature: ___________________________________________________

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



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Hon. Chad L. Sims 
Harrison County Judge 
#1 Peter Whetstone Square, Room 314 
Marshall, Texas 75670 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Judge Sims, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Mr. Thomas Speir 
Chairman, Harrison County Historical Commission 
200 West Houston Street 
Marshall, Texas 75670 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Mr. Speir, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Mr. William D. Hatfield 
Harrison County Commissioner, Precinct 1 
Waskom Sub-Courthouse 
165 West Texas Avenue 
Waskom, Texas 75692 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Commissioner Hatfield, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record)  



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Hon. Judye Patterson 
Mayor, City of Uncertain, Texas 
P.O. Box 277 
Uncertain, Texas 75661 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Mayor Patterson, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                          February 23, 2021 

 
DAIN-ODB-LO 
 
Mr. Eric Duerkop 
Manager, Caddo Lake National Wildlife Refuge 
15600 Highway 134 
Karnack, Texas 75661 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Mr. Duerkop, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Mr. Terry Britt 
President, Caddo Lake Water Supply Corporation 
P.O. Box 136 
Uncertain, Texas 75661 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Mr. Britt, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Mr. Carl Shelton 
President, Leigh Water Supply Corporation 
342 Byrd Circle 
Karnack, Texas 75661 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Mr. Shelton, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Rep. Chris Paddie 
Texas House of Representatives, District 9 
102 West Houston Street 
Marshall, Texas 75670 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Representative Paddie, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Sen. Bryan Hughes 
Texas State Senate, District 1 
201 West Houston Street, Suite 106 
Marshall, Texas 75670 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Senator Hughes, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Texas Department of Licensing and Regulation 
Water Well Drillers and Pump Installers Program 
P.O. Box 12157 
Austin, Texas 78711 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 
 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Rep. Louis Gohmert 
United States House of Representatives 
Texas 1st Congressional District 
102 West Houston Street 
Marshall, Texas 75670 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Representative Gohmert, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Sen. John Cornyn 
United States Senate 
Regions Bank Building 
100 East Ferguson Street, Suite 1004 
Tyler, Texas 75702 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Senator Cornyn, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



 

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951   

 
                            February 23, 2021 

 
DAIN-ODB-LO 
 
Sen. Ted Cruz 
United States Senate 
305 South Broadway, Suite 501 
Tyler, Texas 75702 
 
Re: Land Use Controls and Final Land Use Control Boundary for Soil and 

Groundwater Contamination at Two Environmental Sites at Former Longhorn 
Army Ammunition Plant, Karnack, Texas, February 2021 

 
Dear Senator Cruz, 
 
The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant; 
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.  
The attached information is provided to fulfill a requirement of the Remedial Action Completion 
Report for each site by giving notice of the land use restrictions referenced in the Record of 
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to 
federal, state and local governments involved at this site and the owners and occupants of the 
property subject to the use restrictions and land use controls. 
 
The point of contact for this action is the undersigned. I may be contacted at 479-635-0110, or by 
email at rose.m.zeiler.civ@mail.mil  
      Sincerely, 
      
 
 
 
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
Attachments: 
LHAAP-04 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-04 Site Location Map 
LHAAP-04 Final Land Use Control Boundary Map 
LHAAP-16 Land Use Controls for Soil and Groundwater Contamination 
LHAAP-16 Site Location Map 
LHAAP-16 Final Land Use Control Boundary Map 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
L. Poulos, USEPA, Dallas, TX  
K. Nemmers, Bhate, Lakewood, CO (Administrative Record) 



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

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

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

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

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

Land Use Controls 
A LUC prohibiting groundwater use (except for environmental monitoring and testing) shall be
implemented and shall remain in place at the site until the levels of COCs in soil and groundwater
allow for unlimited use and unrestricted exposure.
A LUC restricting land use to nonresidential shall be implemented and shall remain in place at the
site until the levels of COCs in surface and subsurface soil, and groundwater allow for unlimited
use and unrestricted exposure.
A LUC to maintain the integrity of any current or future remedial or monitoring systems shall remain
in place until groundwater cleanup levels of COCs are met.

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

Longhorn Army Ammunition Plant, Karnack, Texas 

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

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

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

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

Land Use Controls 

The LUC to preserve the integrity of the landfill cap and restrict intrusive activities (e.g., digging)
that would degrade or alter the cap shall remain in place as long as the landfill waste remains at
the site or until the levels of COCs allow for unlimited use and unrestricted exposure.
The LUC prohibiting groundwater use (except for environmental monitoring and testing) as a
potable source shall be implemented and shall remain in place at the site until the levels of COCs
in soil and groundwater allow for unlimited use and unrestricted exposure.
The LUC restricting land use to nonresidential shall be implemented and shall remain in place at
the site until the levels of COCs in surface and subsurface soil and groundwater allow for unlimited
use and unrestricted exposure.
The LUC to maintain the integrity of any current or future remedial or monitoring systems shall
remain in place until groundwater cleanup levels of COCs are met.

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

Field Injection and Sample Collection Logs 
 

 

(Note:  The sample collection logs from the November 2019 baseline sampling event 

have been revised to correct inaccurate screened interval information recorded on the 

forms in the field. The original monitoring well logs and the surveyed ground surface 

and top of casing elevations were used to correct the screened interval values, where 

necessary.) 
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~' APTIM 

Project Name: Longhorn AAP 

Project No: 501032 

FIELD CONDITIONS 

SAMPLING INFORMATION 

Sample Collection Log 

Location ID: 04WW05 

Sampler(s): HM 

Sample No: 04WWQ5•1911 (> Post-lo! DATE/TIME: 

Sampling Method: c,,:: 

Appearance of Sample 
TI••w_,,..,.~,lc&-4< 

Sample Purpose: REG 

Assoc. QC Samples 

N/# 

1 of 2 

I 

Pump Inlet Depth: 23- 10 

Sample Matrix: GW 

Decontamination Procedures 

,. ' 1./4-
I - ✓ 

Chain of Custody coc Lab Analyses Container Preserv 

Notes 
ALSHT TOC in Water by SM5310C 2 x 40 ml Amber 

WELL AND PURGING INFORMATION 

Measuring Point : Top of Casing 

Casing ID (in.): 
;;;r 

Depth lo Waler - Initial (DTWi) (ft) 7 · 0;, 
Depth 10 Well Bottom (ft) 22 . .s:·s- ', 

Purging Method/Equipment: LF///" 
Purge Start Dale/Time: /1---/ 1:1,; / I J S-~ 

' I 
Purge End Dale/Time: /t:ft-19 / I 'I :J 3 

I 

Discharge Tube Length: .., /,f· PIO Reading: o·O 

Screen Interval (fl): / ff. 1 Cl '- ;, S · 7 0 J//, ,r 
Discharge Tube Diameter. _,7_ ~2'._,___ Immersible Layer: Y / N 

Approximate deplh of pump inlet"(fl): .;>3. 70' PumpStartnme: !'3 Sc?: 
Ferrous Iron (Required Y or N) _ _,1.,n~I __ mg/L 

H2S04 



~ \. Sample Collection Log 2 of 2 

APTIM 
Location ID: 04WW05 Sample No: 04WW05•1911.Ll.Post•lnj 

Date of Time of Purge Total 
DTW Cond. Temp. pH Turbidity ORP DO 

Reading Reading Rate Purge 

(ml/min) (L) (ft) (mS/cm) c·c> (NTU) (mV) (mg/L) 

Purge Drawdow !0.1 !10% 
Stabilizali . . n limit0.3 !10% No crneria or 0.2 
on Criteria ft 

unijs mg/L 

11-('J-t<; I '-{Oo /<JO I "' 1-~S" os~t I I<' .](, 5SI '-/ • L/ -1 (J7,.'-{ G &) 

,, .. (J-,,4 ( 'f &r ,,. A /. \ 7, 8,S- r. _c<;/ ,9.u.J ,.C,6 <-1' '-I -11/.J,<./ (J .C,4 

1/-11-r 9 /~{() 100 'Z-0 7-(tf" I 00'-1 t?, '.H ,;-.r.J 3. ' '{ -rrz .. t o, 'fY 
/1-t 1'1'9 /'f/J ,,,,. 'Z. ~ 7-$, /,e.,/ "l I'?. -i.,.., $ .04/ '3,6 -1,ZC,,..., o-·n 
1/-rJ-lf /'(Z(j /UO 1. /\ 7.8?" /,63) ,o,,z 7 '5 . (,(.e 1..,. C::, - 1'20,. I o ,4v 

1/-/j-/~ /l/'lf /(J(J 1 . ) 7 .&.r /. DJ l, °;9,d~ s-.e,,,f 1. C, -tTJI 0-</7 

l/-(1-t9 I l.J?(-> /(.r. Q,6 1-81" /,c.,37 1'1'. :JS- s-. (, ~ .. , . I - 13 r I o , 1./6 

//-(1-t 9 '< ~ · . /c 
~ 

Logged by: ~ 4= ) .e <')::.; 
QC'd by: _ _________ 0=.. _ ______ _ _ 

Dale: / f frl l 
Date: _____ _ 



)>, 
APTIM 
Project Name: Longhorn AAP 

Project No: 501032 

Sample Collection Log 

Location ID: 04WW07 

Sampler(s): c{@A-r 

FIELD CONDITIONS 0/C 
' 

SAMPLING INFORMATION 

1 of 2 

Sample No: 04WW07-1911 (I post-lnJ DATE/TIME: {t-(l-19 

Sampling Method: {., P Sample Purpose: REG 

Appearance of Sample 
O,e "#c.e / C/_.ij '11 °f 

Assoc. QC Samples 
... 11A---

Pump Inlet Depth: / 7. 9 8 
Sample Matrix: GW 

Decontam_~n~~ld Procedures 
, 0; 

Chain of Custody coc Lab Analyses Container 

Notes 
ALSHT TOC in Water by SM5310C 2 x 40 ml Amber 

WELL AND PURGING INFORMATION 
Measuring Point : Top of Casing 

/1 " Casing ID (in.): 2 

Depth to Water - Initial (DTWi) (ft) f: es 
I 

Depth to Well Bottom (ft) ;;/ ~ • Co f 
, I 

Screen Interval (ft): I 2. 9 8 · 2, '2- 9 &' 
Approximate depth of pump inlet•(ft): /] • 9 &' 

, 

Purging Method/Equipment: ~F //>~ 
Purge Start DatefTime: I /.-(7-·/ 9 /; 'i Y 3 

Purge End Date/Time: 1/- /]-I 9 / /5'2'/ 

Discharge Tube Length: ~ 1/- PIO Reading: 0. 6 

Discharge Tube Diameter. -1f.::. Immersible Layer: Y / N 

Pump Start Time: __ /_<./_ Q~--

Ferrous Iron (Required Y or N) ,_) mg/L 

Preserv 

H2S04 



~' Sample Collection Log 2of 2 

APTIM 
Location ID: 04WW07 Sample No: 04WW07-1911_ilPost-lnj 

Date of Time of Purge Total 
DTW Cond. Temp. pH Turbidity ORP DO Reading Reading Rate Purge 

(ml/min) (L) (ft) (mS/cm) (OC) (NTU) (mV) (mg/L) 

Purge Orawdow 
!_0.1 :!: 10% 

Slabilizati . . n limit0.3 :!:10% No criteria or0.2 
on Criteria ft units 

mg/I. 

/J-13--(9 tlf&:J /Cf) / . o 9./< I'..<{'{(} Jo.o7 s-.~t 110-<f -JC,3 - !- o .:ic 
//-(I-I 9 /CtS'.) , ··u /.S- 7; '.) C, G. S-13 ,9.3S Ct-ov ,Ji~ -:J<IO,f o-11 
,,~i-19 I S-0-0 ,oo ;;). 0 •-? . iv I..H.1;). J{f./0 i,.o"( m .f -Jvo.J. 0-10 
/l U-19 , <"'OJ /O(, 2.S- Q.';/ (.p I' .• v7~ n·-7& /._/>. .... //.J. " -n.t-:S o -O'f 

I /-'H9 ;rS"J(} /(){, i.o Q.J/,, / .. I.ft,~ , fr. 7 ~ «.1Jr 1-n ./ _13(,. 3. A,C e-
n .. 11-( 9 1s-1S" ,c,o J.J 9 .) (.p /,. '{(;() I!;_ 77 K"-97 Is f . I. ~'?sJ. / I'\ -0 ~ 
,, _/ 1-(Q /QfJ 1~.,. '-I· a Q ')/ A i-!94 JJr.1< ~-9 I" 11 'v. I '- 333. I r, .ocr 

G A(/) ' 
/7 ·' ,.., , 

logged by: ___;== :s::...•""""J'~. ,.fcJ~.....,.~~!:=:::;.,~--------
QC'd by: _ ____________ _____ _ 

Date: 11-t]·-/ 7 
Date: _____ _ 



),, 
APTIM 
Project Name: Longhorn AAP 

Project No: 501032 

FJELD CONDITIONS 

SAMPLING INFORMATION 

Sample Collection Log 1 of 2 

Location ID: 04WW09 

Sampler(s): ,.i-(~-t,<-,( 

ale. 

Sample No: 04WW09-1911/.3 Post•lnj DATE/TIME: /t-/3-t9/l'J']r 
I 

Pump Inlet Depth: /(?- /'-( 

Sampling Method: t..,i=-

Appearance'Jf Sample / 
c/ ~ , H"ay C'/(JC,v 

Sample Purpose: REG 

Asso~ ~ Samples 

Sample Matrix: GW 

Deco~~natlon Procedures 

Chain of Custody coc Lab Analyses Container 

Notes 
ALSHT TOC In Water by SM5310C 2 x 40 ml Amber 

WELL AND PURGING INFORMATION 

Measuring Poinl : Too of casing 

Casing ID (in.): 
/ 

Depth to Water - Initial (DTWi) (ft) 3'. a'/ , 
Depth to Well Bottom (ft) 2] • '-Id. , ,, 
Screen Interval (ft): /,s, .fl/• Zt/'j 

Approximate depth of pump inlet"(ft): / 8. I'(" 

Purging Method/Equipment: {,,C:. //1'° 

Purge Start Date/Time: //-/J·/ 9 / I J 0-6 

Purge End Daterrime: //·/]·19 / /3 3 g 
/ 

Discharge Tube Length: Atlf, 

1/l, I 
Discharge Tube Diameter: __._c...L.!..._ 

Pump Start Time: /.3 OQ 

PIO Reading: Q · 0 

Immersible Layer: Y / N 

Ferrous Iron (Required Y or N) _ _,_A..,)'--_mg/L 

Preserv 

H2SO4 



J>~ Sample Collection Log 2 of 2 

APTIM 
Location ID: 04WW09 Sample No: 04WW09-1 911& Post-lnj 

Date of Time of Purge Total 
DTW Cond. Temp. pH Turbidity ORP DO Reading Reading Rate Purge 

(ml/min) (L) (ft) (mS/cm) (°CJ (NTU) (mV) (mg/L) 

Purge Drawdow ±0,1 :!: 10% 
Slabilizati . . n limil0.3 ±10% units No criteria or 0.2 
on Criteria ft mg/I. 

I I -IJ-f</ !'JO, ;?oo I ({ . /(> I. 9(/J /8.)~ 4, ;;JS- 77&, -o. ') /. 97 
I 11-11-,~ 13/0 -.lo6 z ({./6 l . (jf9 I k-o3 '{.3:J. /?,Z/. I -13 -t> () ,7)-

Jl-13-19 I'!, /'l f:lo6 3 '-{.16 I, 99, 17. j'}f 4,31../ 71/.) -1c~J A.I•; 

//....11--(</ JJ1.o ~00 4 l(./{J I . f'll 17• S'7 <f.Jr f'JC,- J -/J-~ () . <t? 
11-11-1<; /3() Gfon s- (/./~ I. 9$4 17. 1/J 4-35'"" 9&-<l-3 -zc,.f /') .-zc;-
//-1)-{9 I?. 'IA 20" & ({./~ 1. r J-o /7. JI• <;. 'q. 9$1,. ( -2-r.4 O·>'f 
J /--(r/ 9 ,..,, Jr- :!oo -, 4./t) ;. 9t I ;7. /7 4.':i-. I 11 99Ct.3. . .;i,. r- o.n 

//-1)-19 0 . _7, . 

' -,, 7~ ~·, -·•· = 
Logged by: .....;=<':.C-:<-~<-d"'.s..:i:::::....:---;;}~.:.:·-P~:::::~=,.__ ________ _ 

QC'd by: ________ _.::c:..-,/='------- ---

Dale: -'-/._'I_- _IJ_-,1_f_· _ _ 

Date: _____ _ 



)>\. 
APTIM 
Project Name: Longhorn AAP 

Project No: 501032 

Sample Collection Log 

Location ID: 04WW10 

Sampler(s): ,l((tfv<-( 

FIELD CONDITIONS 0/C.. 
SAMPLING INFORMATION 

1 of 2 

Sample No: 04WW10-1911 ,x post-lo! DATE/TIME: //-{]-( 2 
I 

Pump Inlet Depth: /1., ::27 

Sampling Method: L., I= Sample Purpose: REG 

Appearance of Sam~ Assoc. QC Samples 
q.eey,,.. / £/r~r c/4.,,{r 'f1 ' f ,. uh 

Sample Matrix: GW 

Decon1Z'~ on Procedures 

Chain of Custody coc Lab Analyses Container 

Notes 
ALSHT TOC in Water by SM5310C 2 x 40 ml Amber 

WELLAND PURGING INFORMATION 

Measuring Point: Top of Casing 

Casing ID (in.): 
4 ,, 

Depth to Water · lnttial (DTWi) (ft) 4. 7) 

Depth to Well Bottom (ft) d ~, <./ V 
I I 

Screen Interval (ft): rz, Z7 - '2."Z.. 2. 7 

Approximate depth of pump inlet•(ft): 1 J • cl 7 

Purging Method/Equipment: c.F-/ ~ 
Purge Start Date/Time: / /--(3--/ 9 / / .>~ 
Purge End Date/Time: lf;(l--f'f /;u 27 

' 
Discharge Tube Length: µ ,t 

,/r Discharge Tube Diameter: _.;.../ _., __ 

PIO Reading: 0 · 6 

Immersible Layer: Y / N 

Pump Start Time: __ /:...,:.T_Y..;...,:.r __ _ 

Ferrous Iron (Required Y or N) _~/V ___ mg/L 

Preserv 

H2S04 

---------- --------------- - - ---- --- - - . ·-



)>\,. Sample Collection Log 2 of 2 

APTIM 
Location ID: 04WW1 0 Sample No: 04WW10-1911 l-5 Post-lnj 

Date of Time of Purge Total 
DTW Cond. Temp. pH Tu rbidity ORP DO 

Reading Reading Rate Purge 

(m l/min) (L) (ft) (mS/cm) 1•c1 (NTU) (mV) (mg/L) 

Purge Drawdow :!:.0,1 :!:. 10% 
Stabilizati . . n limit0.3 !,10% No criteria or 0.2 
on Criteria ft 

units mg/L 

/1-IJ-1'1' ✓.~'m IOCI I.. 0 {°,')/ ;.Rs-Ir' n. "1.(R S.7:l s,.7 -::iit.1/ o .Ja 
/1-(1,.,, f J..,.~< /() () i. r S--d.k 1.t</9 n.,r o.u& '7.4- 9 -z~o., a .ff' 

't-f H 9 "·"" lo✓> 7.A s: ~:l 1.J2r. //,. 9 I '5°./.U 3CQ -i'9!. <./ t?.f:J 

h-(J-,9 11.IJ(' /Ct'., 7 . ) ~- "I.Cl 1- 7 9u IC.-ucJ S-.CA '11. ' ?</~. I 0,/0 

l/1-11-19 no, t l / L.f, 'l. /\ s . "" t.7'xC, //.,'It S'"-' 't '<' "'l. <I - ,9-;i . 1 0 -09 

lf-tl-ff 1c.,1( le)(, '· '( ~ - '-18' I 7r9 /I,. (( 8 .f'.u I s ,. j, h9/, / 0·09 

11-11-14 ti, 'i) () /CJO <l, O 5',5"6 I, 7 7/, Ju. 'Iv ~(I/ !S'. R 1?0/. f ().t?t 

IH1'"7T C . . .-, ' n 
. ·, 

• ,...,-·C' Z-f-1 

Loggedby: :::::::Z> c;;;:?z/ ~ 
QC'dby: _ ______ ____ _______ _ 

Date: /I- /3 7 9 
Date: _ ____ _ 
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Longhorn Army Ammunition Plant, Karnack, Texas   
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Site Photographs 
 



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

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150  Project No. 501032 
Longhorn Army Ammunition Plant, Karnack, Texas   C-1 

 
SITE PHOTOGRAPHS 

 
 

Photo No. Date Task and Description 

1 10/28/19 
Injection Trailer and Mobile 4,000-gallon Tank at 

LHAAP-04 

2 10/28/19 
Injection Hoses Connected to 04DPT01 and 

04DPT05 

3 10/28/19 
DPT Rig Setting Up to Push 04DPT17 North of 

Ditch and Culvert 
4 10/29/19 Grouting Completed DPT Locations 

 
  



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

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

 

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

 

 

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



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

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

 

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

 

 

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

Laboratory Analytical Reports 
 

 

(Provided electronically on CD and Portal) 



WorkOrder: HS19011046
LHAAP-04 

Aptim Environmental & Infrastucture, Inc.

Susan Huang
2500 City West Blvd., Suite 1700  

Houston TX 77042

29-Jan-2019

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

Page 1 of 125



January 29, 2019

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

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,

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

Laboratory Results for: LHAAP-04 

Dear Susan,

Work Order: HS19011046

Project Manager

Generated By:  JUMOKE.LAWAL

RJ Modashia

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

 www.alsglobal.comRight Solutions • Right Partner
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Client: Aptim Environmental & Infrastucture, Inc.

Work Order: HS19011046
Project: LHAAP-04 SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

HS19011046-01 22-Jan-2019 08:20 23-Jan-2019 08:0004WW11_190122 Groundwater

HS19011046-02 22-Jan-2019 09:05 23-Jan-2019 08:0004WW09_190122 Groundwater

HS19011046-03 22-Jan-2019 09:05 23-Jan-2019 08:0004WW09_190122-FD Groundwater

HS19011046-04 22-Jan-2019 09:55 23-Jan-2019 08:0004WW10_190122 Groundwater

HS19011046-05 22-Jan-2019 10:50 23-Jan-2019 08:00LHSMW01_190122 Groundwater

HS19011046-06 22-Jan-2019 11:40 23-Jan-2019 08:0004WW07_190122 Groundwater

HS19011046-07 22-Jan-2019 12:30 23-Jan-2019 08:0004WW01_190122 Groundwater

ALS Houston, US 29-Jan-19Date: 

Page 3 of 125



Client: CASE NARRATIVE

Work Order:
LHAAP-04 
Aptim Environmental & Infrastucture, Inc.

Project:

Work Order Comments

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

ALS Houston, US 29-Jan-19Date: 
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04 
04WW11_190122

WorkOrder:
Lab ID:

Collection Date:

HS19011046
HS19011046-01

22-Jan-2019 08:20 Matrix:Groundwater

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 29-Jan-2019  15:590Subcontract Analysis See Attached 0

29-Jan-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04 
04WW09_190122

WorkOrder:
Lab ID:

Collection Date:

HS19011046
HS19011046-02

22-Jan-2019 09:05 Matrix:Groundwater

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 29-Jan-2019  15:590Subcontract Analysis See Attached 0

29-Jan-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04 
04WW09_190122-FD

WorkOrder:
Lab ID:

Collection Date:

HS19011046
HS19011046-03

22-Jan-2019 09:05 Matrix:Groundwater

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 29-Jan-2019  15:590Subcontract Analysis See Attached 0

29-Jan-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04 
04WW10_190122

WorkOrder:
Lab ID:

Collection Date:

HS19011046
HS19011046-04

22-Jan-2019 09:55 Matrix:Groundwater

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 29-Jan-2019  15:590Subcontract Analysis See Attached 0

29-Jan-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04 
LHSMW01_190122

WorkOrder:
Lab ID:

Collection Date:

HS19011046
HS19011046-05

22-Jan-2019 10:50 Matrix:Groundwater

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 29-Jan-2019  15:590Subcontract Analysis See Attached 0

29-Jan-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04 
04WW07_190122

WorkOrder:
Lab ID:

Collection Date:

HS19011046
HS19011046-06

22-Jan-2019 11:40 Matrix:Groundwater

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 29-Jan-2019  15:590Subcontract Analysis See Attached 0

29-Jan-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04 
04WW01_190122

WorkOrder:
Lab ID:

Collection Date:

HS19011046
HS19011046-07

22-Jan-2019 12:30 Matrix:Groundwater

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 29-Jan-2019  15:590Subcontract Analysis See Attached 0

29-Jan-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LHAAP-04 
Aptim Environmental & Infrastucture, Inc.

WorkOrder:
Project:

HS19011046
DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

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

29 Jan 2019 15:59HS19011046-01 22 Jan 2019 08:20 104WW11_190122

29 Jan 2019 15:59HS19011046-02 22 Jan 2019 09:05 104WW09_190122

29 Jan 2019 15:59HS19011046-03 22 Jan 2019 09:05 104WW09_190122-FD

29 Jan 2019 15:59HS19011046-04 22 Jan 2019 09:55 104WW10_190122

29 Jan 2019 15:59HS19011046-05 22 Jan 2019 10:50 1LHSMW01_190122

29 Jan 2019 15:59HS19011046-06 22 Jan 2019 11:40 104WW07_190122

29 Jan 2019 15:59HS19011046-07 22 Jan 2019 12:30 104WW01_190122

29-Jan-19Date: ALS Houston, US
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Aptim Environmental & Infrastucture, Inc.
LHAAP-04 
HS19011046

Qualifier Description
* Value exceeds Regulatory Limit

a Not accredited

B Analyte detected in the associated Method Blank above the Reporting Limit

E Value above quantitation range

H Analyzed outside of Holding Time

J Analyte detected below quantitation limit

M Manually integrated,  see raw data for justification

n Not offered for accreditation

ND Not Detected at the Reporting Limit

O Sample amount is > 4 times amount spiked

P Dual Column results percent difference > 40%

R RPD above laboratory control limit

S Spike Recovery outside laboratory control limits

U Analyzed but not detected above the MDL/SDL

Acronym Description
DCS Detectability Check Study

DUP Method Duplicate

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

PDS Post Digestion Spike

PQL Practical Quantitaion Limit

SD Serial Dilution

SDL Sample Detection Limit

TRRP Texas Risk Reduction Program

ALS Houston, US Date: 29-Jan-19

Page 13 of 125



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Arkansas  88-0356  27-Mar-2019

 Texas  T10470231-18-21  30-Apr-2019

 North Dakota  R193 2018-2019  30-Apr-2019

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

 Kentucky  123043 - 2018  30-Apr-2019

 Kansas  E-10352 2018-2019  31-Jul-2019

 Oklahoma  2018-156  31-Aug-2019

29-Jan-19Date: ALS Houston, US
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Client: Aptim Environmental & Infrastucture, Inc.

Work Order: HS19011046
Project: LHAAP-04 SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19011046-01 04WW11_190122 Login 1/22/2019 8:24:25 PM JRM Sub

HS19011046-02 04WW09_190122 Login 1/22/2019 8:24:25 PM JRM Sub

HS19011046-03 04WW09_190122-FD Login 1/22/2019 8:24:25 PM JRM Sub

HS19011046-04 04WW10_190122 Login 1/22/2019 8:24:25 PM JRM Sub

HS19011046-05 LHSMW01_190122 Login 1/22/2019 8:24:25 PM JRM Sub

HS19011046-06 04WW07_190122 Login 1/22/2019 8:24:25 PM JRM Sub

HS19011046-07 04WW01_190122 Login 1/22/2019 8:24:25 PM JRM Sub

ALS Houston, US 29-Jan-19Date: 
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1902253; 1902392                                                                        

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2212 (231797)

 
 
General Set Information:  There were fourteen field samples in this Work Order. The samples were analyzed for 
perchlorate.   
 
 
Method Summary:  Each sample was prepared as noted below and analyzed using an Agilent 1100 LC/MSD 
system in select ion monitoring (SIM) mode at m/z 83 and 85, which corresponds to the loss of one oxygen atom 
from the perchlorate molecule.  ChemStation software was used for instrument control and data analysis.  The ion 
ratio of m/z 83 to 85 was used to positively identify the response peak as perchlorate.  Quantitation was performed 
using the m/z 83 peak area.  An internal standard (ISTD) of 18O labeled perchlorate was added to each sample to 
establish the perchlorate peak retention time and used in quantitation.  
 
 
Sample Preparation:  A 10.0mL aliquot of each sample was transferred into a 15-mL centrifuge tube.  50µL of an 
18O labeled perchlorate solution was added to each sample as an internal standard.  The samples were then capped, 
vortexed, and filtered into autosampler vial using Phenex PES membrane 0.45µm Syringe filters.    
 
 
Holding Times:  Holding times were met for all analyses. 
 
 
Dilutions:  Field samples 1902253007 and 1902392008 were analyzed and reported from 1:10 dilutions. Field 
samples 1902392002/03 were analyzed and reported from 1:100 dilutions.  Field sample 1902392004 was analyzed 
and reported from a 1:1,000 dilution. The reporting limits have been adjusted accordingly.   
 
 
Method QC data:  The method blank (LMB 637599) was less than 1/2 the CRDL.  The recovery for the LCS 
(637600) was within acceptable parameters.   
 
 
 
 
 
 
 
 

Page 17 of 125



 

 

 

 
 
MS/MSD Analysis:  MS/MSD was performed on samples 1902392006/07 (Client ID’s:  LHSMW01-190122).  

5.0µl of Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike 
target was 5.µg/L.  The MS/MSD percent recoveries and relative percent difference (RPD) were within the 
performance limits. 
 
 
Instrument QC:  Instrument initial and continuing calibrations were performed in accordance with published 
procedures.   
 
 
NC/CAR(s):  NA 
 
 
Sample Calculation:  Samples were reported in µg/L.  Results were calculated in µg/L by the equation (A)x(B), 
 

where: A = Analyte concentration from the standard curve (µg/L) 
  B = Dilution performed at time of analysis 
 
 
 
Miscellaneous Comments:   These samples were analyzed in accordance with the requirements found in the DOD 
QSM Version 5.1.1.  The Reporting Limit Verification Standard (RLVS – 637597) is reported from the analysis of 
the Laboratory Control Sample (LCS – 637600) at a level 4.0µg/L.  .  Samples 1902253007 and 1902392002 failed 
the 50-150% method requirement for ISTD recovery.  These samples were re-prepped, re-analyzed and reported.   
 
             
            
  
 

Thomas Bosch            January 29, 2019    
   Analyst                                Date 
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ANALYTICAL REPORT

RJ Modashia
ALS Environmental (Houston)
10450 Stancliff Road
Suite 210
Houston, TX   77099

Phone:

E-mail:

281 530-5656

RJ.Modashia@ALSGlobal.com

Report Date: January 29, 2019

34-1902392Workorder:

HS19011046
HS19011046Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1902392001 01/22/1904WW11-190122 01/23/19 LHAAP-04

1902392002 01/22/1904WW09-190122 01/23/19 LHAAP-04

1902392003 01/22/1904WW09-190122-FD 01/23/19 LHAAP-04

1902392004 01/22/1904WW10-190122 01/23/19 LHAAP-04

1902392005 01/22/19LHSMW01-190122 01/23/19 LHAAP-04

1902392008 01/22/1904WW07-190122 01/23/19 LHAAP-04

1902392009 01/22/1904WW01-190122 01/23/19 LHAAP-04

Sampling SiteReceive DateCollect DateLab IDClient QC ID *

1902392006 01/22/19LHSMW01-190122-MS 01/23/19 LHAAP-04

1902392007 01/22/19LHSMW01-190122-MSD 01/23/19 LHAAP-04

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

Page 1 of 5 Tue, 01/29/19 2:01 PM ENVREP-V4.8

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA PHONE FAX+1 801 266 7700 +1 801 268 9992

ALS GROUP USA, CORP. An ALS Limited Company

||
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1902392

Analytical Results

Sample ID: 01/22/2019
01/23/20191902392001Lab ID:

Collected:
Received:

04WW11-190122 LHAAP-04

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 01/28/2019 11:39
Batch:

Instrument ID:
ELMS/2212 (HBN: 231797) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 01/22/2019
01/23/20191902392002Lab ID:

Collected:
Received:

04WW09-190122 LHAAP-04

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 01/28/2019 14:11
Batch:

Instrument ID:
ELMS/2212 (HBN: 231797) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4001002100 200Perchlorate 100

Sample ID: 01/22/2019
01/23/20191902392003Lab ID:

Collected:
Received:

04WW09-190122-FD LHAAP-04

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 01/28/2019 12:07
Batch:

Instrument ID:
ELMS/2212 (HBN: 231797) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4001002300 200Perchlorate 100

Sample ID: 01/22/2019
01/23/20191902392004Lab ID:

Collected:
Received:

04WW10-190122 LHAAP-04

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 01/28/2019 14:25
Batch:

Instrument ID:
ELMS/2212 (HBN: 231797) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4000100010000 2000Perchlorate 1000
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1902392

Analytical Results

Sample ID: 01/22/2019
01/23/20191902392005Lab ID:

Collected:
Received:

LHSMW01-190122 LHAAP-04

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 01/28/2019 12:49
Batch:

Instrument ID:
ELMS/2212 (HBN: 231797) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 01/22/2019
01/23/20191902392008Lab ID:

Collected:
Received:

04WW07-190122 LHAAP-04

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 01/28/2019 13:30
Batch:

Instrument ID:
ELMS/2212 (HBN: 231797) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4010110 20Perchlorate 10

Sample ID: 01/22/2019
01/23/20191902392009Lab ID:

Collected:
Received:

04WW01-190122 LHAAP-04

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 01/28/2019 13:44
Batch:

Instrument ID:
ELMS/2212 (HBN: 231797) Percent Solid: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Comments

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

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

Report Authorization

Analyst Peer ReviewMethod

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

EPA 6850, DoD QSM /S/ Thomas Bosch
01/29/2019 08:13 01/29/2019 13:52

/S/ Stephen Brose

Page 3 of 5 Tue, 01/29/19 2:01 PM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1902392

Laboratory Contact Information
(801) 266-7700
alslt.lab@ALSGlobal.com
www.alsslc.com

ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone:
Email:
Web:

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.

General Lab Comments

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

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

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

Testing Sector Accreditation Body Certificate 
Number 

Website

Environmental PJLA (DoD ELAP)

Utah (TNI)
Nevada
Oklahoma
Iowa

Page 4 of 5 Tue, 01/29/19 2:01 PM ENVREP-V4.8

Page 22 of 125



ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1902392

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.

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%.

Result Symbol Definitions

Qualifier Symbol Definitions

Page 5 of 5 Tue, 01/29/19 2:01 PM ENVREP-V4.8

Page 23 of 125



Analysis:

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

Workorder: 1902392

EPA 6850, DoD QSM
Batch: NA

Prepared By: NA
Batch:

Preparation: NAClient SOW/Contract Specified
DoD QSM

Limits:
Basis:

 Analysis Information

 Blank

LMB:

Analyte

Units:

Result

Analyzed:
637599
01/28/2019 09:49

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

637600
01/28/2019 09:21

Units:

Target

Perchlorate 3.81 4.00 78.8 123.895.3

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
01/28/2019 14:39
1902392006Sample:

Analyzed:
Dilution:

Units: ug/L
1
01/28/2019 12:49
1902392005

Result RPD QC Limits

MSD:
Analyzed:

1902392007
01/28/2019 13:16

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.84 1054.18 20.00.03.76 10.794.0

 Continuing Calibration Verification

 

Analyte Result % Rec.

CCV:
Analyzed:

637596
01/28/2019 09:06

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

637601
01/28/2019 12:21

Units:

Target

ug/L
Criteria: ± 15%

Result % Rec.

CCV:
Analyzed:

637602
01/28/2019 14:53

Units:

Target

ug/L
Criteria: ± 15%

Perchlorate 26.0 25.0 104 26.5 25.0 106 26.9 25.0 108

 Interference Check Sample

 

Analyte Result % Rec.

ICSA:
Analyzed:

637598
01/28/2019 09:35

Units:

Target

ug/L
Criteria: ± 30%

Perchlorate 3.84 4.00 95.9

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

Page 1 of 2 Tuesday, January 29, 2019

Quality Control Sample
Batch Report

QCS V4.4
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Analysis:

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

Workorder: 1902392

EPA 6850, DoD QSM
Batch: NA

Prepared By: NA
Batch:

Preparation: NAClient SOW/Contract Specified
DoD QSM

Limits:
Basis:

 Analysis Information

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

- Sample result is greater than 4 times the spike added
- Analyte above reporting limit or outside of control limits

 Symbols and Definitions
RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected   (U - Qualifier also flags analyte as not detected)

QC results are not adjusted for moisture correction, where applicable
- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable
- Result is above the calibration range

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

# -

Analyst Peer Review

/S/ Thomas Bosch /S/ Stephen Brose

01/29/2019 10:02 01/29/2019 13:48

Page 2 of 2 Tuesday, January 29, 2019

Quality Control Sample
Batch Report

QCS V4.4
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November 27, 2019

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

This is a REVISED REPORT.  Please see the Case Narrative for discussion concerning 
this revision.

Regards,

ALS Environmental received 11 sample(s) on Nov 07, 2019 for the analysis presented in 
the following report.

Laboratory Results for: Longhorn Army Ammunition Plant 

Dear Susan,

Work Order: HS19110320

Project Manager

Generated By:  JUMOKE.LAWAL

RJ Modashia

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

 www.alsglobal.comRight Solutions • Right Partner
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Client: Aptim Environmental & Infrastucture, Inc.

Work Order: HS19110320
Project: Longhorn Army Ammunition Plant SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

HS19110320-01 05-Nov-2019 08:30 07-Nov-2019 14:0004WW02-191105 Water

HS19110320-02 05-Nov-2019 08:30 07-Nov-2019 14:0004WW02-191105-FD Water

HS19110320-03 05-Nov-2019 09:55 07-Nov-2019 14:00LHSMW02-191105 Water

HS19110320-04 06-Nov-2019 08:20 07-Nov-2019 14:0004WW03-191106 Water

HS19110320-05 06-Nov-2019 09:10 07-Nov-2019 14:0004WW06-191106 Water

HS19110320-06 06-Nov-2019 09:55 07-Nov-2019 14:0004WW11-191106 Water

HS19110320-07 06-Nov-2019 10:45 07-Nov-2019 14:0004WW05-191106 Water

HS19110320-08 06-Nov-2019 11:35 07-Nov-2019 14:0004WW08-191106 Water

HS19110320-09 06-Nov-2019 12:20 07-Nov-2019 14:0004WW04-191106 Water

HS19110320-10 06-Nov-2019 13:15 07-Nov-2019 14:00LHSMW01-191106 Water

HS19110320-11 06-Nov-2019 13:35 07-Nov-2019 14:00Fire Station Well-191106 Water

ALS Houston, US 27-Nov-19Date: 

Revision: 1
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Client: CASE NARRATIVE

Work Order:
Longhorn Army Ammunition Plant 
Aptim Environmental & Infrastucture, Inc.

Project:
HS19110320

Work Order Comments

Anions were missed by the lab, revised to report Nitrate/Nitrite and Sulfate. 
Nitrate/Nitrite preserved on 11/26/2019 per client request. 

•

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

The analysis for TOC was subcontracted to ALS Kelso WA.  Final report attached.•

Wet Chemistry by Method SW9056

Batch ID: R351466
Sample ID: 04WW05-191106 (HS19110320-07)

The reporting limit is elevated due to dilution for high concentrations of non-target analytes•

Batch ID: R351465

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

WetChemistry by Method SM2320B

Batch ID: R350238

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

ALS Houston, US 27-Nov-19Date: 
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
04WW02-191105

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-01

05-Nov-2019 08:30 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
04WW02-191105-FD

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-02

05-Nov-2019 08:30 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
LHSMW02-191105

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-03

05-Nov-2019 09:55 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
04WW03-191106

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-04

06-Nov-2019 08:20 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
04WW06-191106

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-05

06-Nov-2019 09:10 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
04WW11-191106

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-06

06-Nov-2019 09:55 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
04WW05-191106

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-07

06-Nov-2019 10:45 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

ALKALINITY BY SM2320B Method:SM2320B Analyst:  TH
1mg/L 09-Nov-2019  18:545.00Alkalinity, Total (As CaCO3) 5.00438 5.00

ANIONS BY SW9056A Method:SW9056 Analyst:  KMU
1mg/L 27-Nov-2019  10:540.200Sulfate 0.50072.8 0.500

NITRATE/NITRITE BY IC BY SW9056A Method:SW9056 Analyst:  KMU
5mg/L 27-Nov-2019  12:00U 0.150Nitrogen, Nitrate-Nitrite 1.000.500 0.500

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0
SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 25-Nov-2019  09:520Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
04WW08-191106

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-08

06-Nov-2019 11:35 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
04WW04-191106

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-09

06-Nov-2019 12:20 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.

12 of 197



Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
LHSMW01-191106

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-10

06-Nov-2019 13:15 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
Fire Station Well-191106

WorkOrder:
Lab ID:

Collection Date:

HS19110320
HS19110320-11

06-Nov-2019 13:35 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 21-Nov-2019  16:310Subcontract Analysis See Attached 0

27-Nov-19Date: ALS Houston, US

1Revision: Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Longhorn Army Ammunition Plant 
Aptim Environmental & Infrastucture, Inc.

WorkOrder:
Project:

HS19110320
DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID Leachate Date DF

Batch ID: R350238 ( 0 ) Test Name : ALKALINITY BY SM2320B Matrix: Water

09 Nov 2019 18:54HS19110320-07 06 Nov 2019 10:45 104WW05-191106

Batch ID: R351046 ( 0 ) Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

21 Nov 2019 16:31HS19110320-01 05 Nov 2019 08:30 104WW02-191105

21 Nov 2019 16:31HS19110320-02 05 Nov 2019 08:30 104WW02-191105-FD

21 Nov 2019 16:31HS19110320-03 05 Nov 2019 09:55 1LHSMW02-191105

21 Nov 2019 16:31HS19110320-04 06 Nov 2019 08:20 104WW03-191106

21 Nov 2019 16:31HS19110320-05 06 Nov 2019 09:10 104WW06-191106

21 Nov 2019 16:31HS19110320-06 06 Nov 2019 09:55 104WW11-191106

21 Nov 2019 16:31HS19110320-07 06 Nov 2019 10:45 104WW05-191106

21 Nov 2019 16:31HS19110320-08 06 Nov 2019 11:35 104WW08-191106

21 Nov 2019 16:31HS19110320-09 06 Nov 2019 12:20 104WW04-191106

21 Nov 2019 16:31HS19110320-10 06 Nov 2019 13:15 1LHSMW01-191106

21 Nov 2019 16:31HS19110320-11 06 Nov 2019 13:35 1Fire Station Well-191106

Batch ID: R351196 ( 0 ) Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water

25 Nov 2019 09:52HS19110320-07 06 Nov 2019 10:45 104WW05-191106

Batch ID: R351465 ( 0 ) Test Name : ANIONS BY SW9056A Matrix: Water

27 Nov 2019 10:54HS19110320-07 06 Nov 2019 10:45 104WW05-191106

Batch ID: R351466 ( 0 ) Test Name : NITRATE/NITRITE BY IC BY SW9056A Matrix: Water

27 Nov 2019 12:00HS19110320-07 06 Nov 2019 10:45 504WW05-191106

27-Nov-19Date: ALS Houston, US

Revision: 1
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Client:
Project:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 

WorkOrder: HS19110320

QC BATCH REPORT

Batch ID: R350238 ( 0 ) Instrument: ManTech01 Method: ALKALINITY BY SM2320B

Sample ID: WBLKW1-191109 Units: mg/L Analysis Date: 09-Nov-2019 16:34

Run ID: ManTech01_350238 SeqNo: 5339051 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Alkalinity, Total (As CaCO3) 5.00   U5.00

Sample ID: LCS1-1911029 Units: mg/L Analysis Date: 09-Nov-2019 16:43

Run ID: ManTech01_350238 SeqNo: 5339052 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Alkalinity, Total (As CaCO3) 1014 1000 0 101 85 - 1155.00

Sample ID: LCSD1-191109 Units: mg/L Analysis Date: 09-Nov-2019 16:51

Run ID: ManTech01_350238 SeqNo: 5339053 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Alkalinity, Total (As CaCO3) 1013 1000 0 101 85 - 115 1014 0.116 205.00

Sample ID: HS19110347-01DUP Units: mg/L Analysis Date: 09-Nov-2019 17:04

Run ID: ManTech01_350238 SeqNo: 5339055 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID:

Alkalinity, Total (As CaCO3) 152.3 150.1 1.42 205.00

The following samples were analyzed in this batch: HS19110320-07

ALS Houston, US Date: 27-Nov-19

1Revision: 
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Client:
Project:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 

WorkOrder: HS19110320

QC BATCH REPORT

Batch ID: R351465 ( 0 ) Instrument: ICS-Integrion Method: ANIONS BY SW9056A

Sample ID: WBLKW1-112619 Units: mg/L Analysis Date: 26-Nov-2019 18:46

Run ID: ICS-Integrion_351465 SeqNo: 5365056 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Sulfate 0.500   U0.500

Sample ID: WLCSW1-112619 Units: mg/L Analysis Date: 26-Nov-2019 19:02

Run ID: ICS-Integrion_351465 SeqNo: 5365057 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Sulfate 19.3 20 0 96.5 80 - 1200.500

Sample ID: WLCSDW1-112619 Units: mg/L Analysis Date: 26-Nov-2019 19:19

Run ID: ICS-Integrion_351465 SeqNo: 5365058 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Sulfate 19.24 20 0 96.2 80 - 120 19.3 0.31 200.500

Sample ID: HS19111343-06MS Units: mg/L Analysis Date: 26-Nov-2019 21:08

Run ID: ICS-Integrion_351465 SeqNo: 5365062 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Sulfate 45.49 10 37.09 84.0 80 - 1200.500

Sample ID: HS19111189-03MS Units: mg/L Analysis Date: 26-Nov-2019 22:48

Run ID: ICS-Integrion_351465 SeqNo: 5365068 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Sulfate 9.474 10 0.1582 93.2 80 - 1200.500

Sample ID: HS19111343-06MSD Units: mg/L Analysis Date: 26-Nov-2019 21:25

Run ID: ICS-Integrion_351465 SeqNo: 5365063 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Sulfate 45.88 10 37.09 87.8 80 - 120 45.49 0.842 200.500

ALS Houston, US Date: 27-Nov-19

1Revision: 
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Client:
Project:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 

WorkOrder: HS19110320

QC BATCH REPORT

Batch ID: R351465 ( 0 ) Instrument: ICS-Integrion Method: ANIONS BY SW9056A

Sample ID: HS19111189-03MSD Units: mg/L Analysis Date: 26-Nov-2019 23:04

Run ID: ICS-Integrion_351465 SeqNo: 5365069 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Sulfate 9.812 10 0.1582 96.5 80 - 120 9.474 3.51 200.500

The following samples were analyzed in this batch: HS19110320-07

ALS Houston, US Date: 27-Nov-19

1Revision: 
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Client:
Project:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 

WorkOrder: HS19110320

QC BATCH REPORT

Batch ID: R351466 ( 0 ) Instrument: ICS-Integrion Method: NITRATE/NITRITE BY IC BY SW9056A

Sample ID: WBLKW1-112719 Units: mg/L Analysis Date: 27-Nov-2019 11:10

Run ID: ICS-Integrion_351466 SeqNo: 5365082 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Nitrogen, Nitrate-Nitrite 0.100   U0.200

Sample ID: WLCSW1-112719 Units: mg/L Analysis Date: 27-Nov-2019 11:27

Run ID: ICS-Integrion_351466 SeqNo: 5365083 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Nitrogen, Nitrate-Nitrite 8.566 8 0 107 90 - 1100.200

Sample ID: WLCSDW1-112719 Units: mg/L Analysis Date: 27-Nov-2019 11:44

Run ID: ICS-Integrion_351466 SeqNo: 5365084 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Nitrogen, Nitrate-Nitrite 8.585 8 0 107 90 - 110 8.566 0.224 200.200

Sample ID: HS19110320-07MS Units: mg/L Analysis Date: 27-Nov-2019 12:17

Run ID: ICS-Integrion_351466 SeqNo: 5365086 PrepDate: DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: 04WW05-191106

Nitrogen, Nitrate-Nitrite 20.85 20 0 104 80 - 1201.00

Sample ID: HS19110320-07MSD Units: mg/L Analysis Date: 27-Nov-2019 12:33

Run ID: ICS-Integrion_351466 SeqNo: 5365087 PrepDate: DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: 04WW05-191106

Nitrogen, Nitrate-Nitrite 20.82 20 0 104 80 - 120 20.85 0.161 201.00

The following samples were analyzed in this batch: HS19110320-07

ALS Houston, US Date: 27-Nov-19

1Revision: 
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Aptim Environmental & Infrastucture, Inc.
Longhorn Army Ammunition Plant 
HS19110320

Qualifier Description
* Value exceeds Regulatory Limit

a Not accredited

B Analyte detected in the associated Method Blank above the Reporting Limit

E Value above quantitation range

H Analyzed outside of Holding Time

J Analyte detected below quantitation limit

M Manually integrated,  see raw data for justification

n Not offered for accreditation

ND Not Detected at the Reporting Limit

O Sample amount is > 4 times amount spiked

P Dual Column results percent difference > 40%

R RPD above laboratory control limit

S Spike Recovery outside laboratory control limits

U Analyzed but not detected above the MDL/SDL

Acronym Description
DCS Detectability Check Study

DUP Method Duplicate

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

PDS Post Digestion Spike

PQL Practical Quantitaion Limit

SD Serial Dilution

SDL Sample Detection Limit

TRRP Texas Risk Reduction Program

Unit Reported Description
mg/L Milligrams per Liter

ALS Houston, US Date: 27-Nov-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Arkansas  19-028-0  27-Mar-2020

 California  2919, 2019-2020  30-Apr-2020

 Dept of Defense  ANAB L2231  20-Dec-2021

 Florida  E87611-28  30-Jun-2020

 Illinois  2000322019-2  09-May-2020

 Kansas  E-10352 2019-2020  31-Jul-2020

 Kentucky  123043, 2019-2020  30-Apr-2020

 Louisiana  03087, 2019-2020  30-Jun-2020

 Maryland  343, 2019-2020  30-Jun-2020

 North Carolina  624-2019  31-Dec-2019

 North Dakota  R-193 2019-2020  30-Apr-2020

 Oklahoma  2019-067  31-Aug-2020

 Texas  TX104704231-19-23  30-Apr-2020

27-Nov-19Date: ALS Houston, US
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PMG

07-Nov-2019 14:00Date/Time Received:

HS19110320

CBI-Houston

Work Order:

Client Name:

      Sample Receipt Checklist

Received by:

Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?

Container/Temp Blank temperature in compliance?
Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):

Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

pH adjusted?

pH adjusted by:

Login Notes:

No Not Present

Yes No Not Present

Yes No Not Present

Yes No

Yes No

Yes

No

Yes No
Yes No

Yes No

Yes No

Yes No

0.7°C / 0.7°C UC/C IR25
42926
11/07/2019 14:40

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Jared R. Makan
DateeSignatureDateeSignature

7-Nov-20197-Nov-2019

FedEx Priority OvernightWater Carrier name:Matrices:

Reviewed by: RJ Modashia

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

Corrective Action:

Yes

NoYesVOA/TX1005/TX1006 Solids in hermetically sealed vials? Not Present

Samplers name present on COC?
Yes

No

1 Page(s)

COC IDs:N/A

ALS Houston, US 27-Nov-19Date: 
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Analytical Report for Service Request No: K1910576

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory November 08, 2019

November 21, 2019

RJ Modashia
ALS Laboratory Group 
10450 Stancliff Road 
Suite 210
Houston, TX 77099-4338

RE: HS19110320

Dear RJ,

K1910576.

Please contact me if you have any questions.  My extension is 3350.  You may also contact me via 
email at Kelley.Lovejoy@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Kelley Lovejoy
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER25 of 197
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms
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Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.
Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 

but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L16-58-R4

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH http://health.hawaii.gov/ -
  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016

  Maine DHS http://www.maine.gov/dhhs/ WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/enforcement/oqa.html WA005

  New York - DOH https://www.wadsworth.org/regulatory/elap 12060

  North Carolina DEQ

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
certification 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/EnvironmentalLabCertification/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water- -

  Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.

29 of 197



 

 

Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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Client:

Project:

Sample Matrix:

Service Request:

Date Received:

ALS Environmental - US

HS19110320

Water

K1910576

11/08/2019

CASE NARRATIVE

All  analyses were performed consistent with the quality assurance program of ALS  Environmental. This report contains 
analytical results for samples for the Tier level IV requested by the client.

Sample Receipt:

One water sample was received for analysis at ALS Environmental on 11/08/2019. Any discrepancies upon initial sample 
inspection are annotated on the sample receipt and preservation form included within this report. The sample was stored at 
minimum in accordance with the analytical method requirements.
General Chemistry:

No significant anomalies were noted with this analysis.

1317 South 13th Ave, Kelso, WA 98626  |  1-360-577-7222  |  www.alsglobal.com

Approved by Date 11/21/2019
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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' 

~1 q\00r0 
10450 Stancliff Rd, Ste 210 

Houston, TX 77099 

T: +1 281 530 5656 

F: +1 281 530 5887 

www.alsglobal.com 

Subcontract Chain of Custody 

SAMPLING STATE: Texas 

SUBCONTRACT TO: 

ALS Environmental Kelso 

1317 S. 13th Avenue 

Kelso, WA 98626 

CUSTOMER 
INFORMATION: 

Company: 

Contact: 

Address: 

Phone: 

Email: 

Alternate 
Contact: 
Email: 

ALS Houston 

RJ Modashla 

10450 Stancliff Rd, Ste 210 

+ 1 281 530 5656 

RJ.Modashia@alsglobal.com 

Jumoke M. Lawal 

jumoke.lawal@alsglobal.com 

LAB SAr-'IPLE ID , CLIENT SAMPLE ID 
ANALYSrs·· REQUESTED 

1. HS19110320-07 04WW05-191106 

COC ID: 12583 

Phone: +1 360 501 3312 

INVOICE 
INFORMATION: 

Company: ALS Houston 

Contact: Accounts Payable 

Address: 10450 Stancliff Rd, Ste 210 

Phone: + 1 281 530 5656 

Reference: HS19110320 

TSR: Sonia West 

MATRIX COLLECT DATE. 
DUE DATE 

Water 

TOC Analysis with DOD Level IV/EQuIS APTIM EDD 

06 Nov 2019 10:45 

21 Nov 2019 

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

QC Level: DOD IV (DoD Data Package) 

Relinquished By: 

Received By: 

Cooler ID(s): 

Date/Time: 

Date/Time: 

Temperature(s): 

A\t 
t\q\u~' 

,1\7\1~ {<?~o 

\l\~lfl 1MD 
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PC 1Lv __ +t /Cooler Receipt and Preservation Form . 'Cc 

CH® ~ ~ Jl(JIJ), ~ 7t&qoooK19 ~Ji½) tZ;_ 
Received=})9 Opened: liiJ)°} B~-~ Unloaded:\\}~/} B~! 
L 

2. 

3. 

-

Samples were received via? USPS~ 

Samples were received in: (circle) 

Were custody seals on coolers? 

If present, were custody seals intact? 

Raw j COrrected 
nrnp Bla'nk T~liiP 'BJ_ank 

-·· 

UPS 

N 

N 

DHL PDX Courier Hand Delivered 

Other ~_,,,:)'1 
If yes, how many and where?·= _:__ 

Envelope 

N 

NAI Filed 

4. Packing material: Bubble Wrap 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? 

If applicable, tissue samples were received: 

Dry Ice Sleeves 

Indicate in the table below. 

Frozen Partially Thawed Thawed 

NA 

NA g; N 

N 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and_ tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

NA 

NA 

NA 

y 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

11. Were VOA vials received without headspace? Indicate in the table below. 

12. Was Cl2/Res negative? ~ 
X 
y 

y 

. 
' 

Sample ID on Bottle Sample ID on COC Identified by: 

Bottle Count Out of Head- Volume Reage_nt Lot 
SainplelD BottleT~ Temp space Broke pH Reagent added Number Initials 

N 

N 

N 

N 

N 

N 

Time 

Notes, Discrepancies, & Resolutions:. _____________________________________ _ 
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General Chemistry 

ALS Environmental—Kelso Laboratory 
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Client:

11/8/19

K1910576

Date Received:
Date Collected:

Service Request:

Water
HS19110320
ALS Environmental - US

Sample Matrix:
Project: 11/6/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name LOD
Date

AnalyzedDil.MDLLOQResult Q

04WW05-191106 11/16/19 05:0610.070.200.5020.0K1910576-001
Method Blank 11/15/19 23:5410.070.200.50  UNDK1910576-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  11/20/19 2:18:31 PM 19-0000530801 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

HS19110320
ALS Environmental - US Service Request: K1910576

11/06/19Date Collected:
Date Received: 11/08/19

11/16/19Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

04WW05-191106 mg/L
Basis:
Units:

K1910576-001 NALab Code:
Sample Name:

RPD LimitLODLOQ MDL
Analysis 
Method RPD

Duplicate 
Sample

K1910576-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Carbon, Total Organic <1 0.50 0.07 20.0 20.0 20.0 100.20SM 5310 C

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  11/20/19 2:18:31 PM 19-0000530801 rev 00Superset Reference:
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Sample Name

K1910576
Date Analyzed:
Service Request:

Water
HS19110320
ALS Environmental - US

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Carbon, Total Organic

Analysis Method:
Prep Method:

SM 5310 C
None NA

mg/L
Basis:
Units:

Analysis Lot: 660113

11/16/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-11799 25.024.8K1910576-LCS

19-0000530801 rev 00Superset Reference:Printed  11/20/19 2:18:31 PM
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ALS Group USA, Corp.

Carbon, Total Organic

QA/QC Report

Continuing Calibration Verification (CCV) Summary

Analysis 
Lot Lab Code

Date 
Analyzed

True 
Value

Measured 
Value

Percent 
Recovery Acceptance Limits

Project:
ALS Environmental - US
HS19110320

Client: Service Request: K1910576

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-1109724.3660113 25.011/15/19 23:25KQ1916989-01CCV1
90-1109924.6660113 25.011/16/19 04:08KQ1916989-02CCV2
90-1109724.2660113 25.011/16/19 09:05KQ1916989-03CCV3
90-1109523.7660113 25.011/16/19 13:50KQ1916989-04CCV4

19-0000530801 rev 00Printed  11/20/19 2:18:31 PM Superset Reference:
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1910576

QA/QC Report

mg/L

HS19110320

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed LOQ LOD MDL QResult

dba ALS Environmental

CCB1 KQ1916989-05 11/15/19 23:39 0.50660113 0.20 0.07 UND
CCB2 KQ1916989-06 11/16/19 04:23 0.50660113 0.20 0.07 UND
CCB3 KQ1916989-07 11/16/19 09:19 0.50660113 0.20 0.07 UND
CCB4 KQ1916989-08 11/16/19 14:04 0.50660113 0.20 0.07 UND

19-0000530801 rev 00Printed  11/20/19 2:18:31 PM Superset Reference:

40 of 197



 

 

Raw Data 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
41 of 197



 

 

General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
42 of 197



43 of 197



44 of 197



45 of 197



46 of 197



47 of 197



48 of 197



49 of 197



50 of 197



51 of 197



52 of 197



53 of 197



54 of 197



55 of 197



56 of 197



57 of 197



58 of 197



59 of 197



60 of 197



61 of 197



62 of 197



63 of 197



64 of 197



65 of 197



66 of 197



67 of 197



68 of 197



69 of 197



70 of 197



71 of 197



72 of 197



73 of 197



74 of 197



75 of 197



76 of 197



77 of 197



78 of 197



79 of 197



80 of 197



81 of 197



 

 

 
  

Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1931753; 1932010 

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2319 (252142)

 
 
General Set Information:  There were twenty 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 (ISTD) of 18O labeled perchlorate was added to each sample to 
establish the perchlorate peak retention time and used in quantitation.  
 
 
Sample Preparation:  A 10.0mL aliquot of each sample was transferred into a 15-mL centrifuge tube.  50µL of an 
18O labeled perchlorate solution was added to each sample as an internal standard.  The samples were then capped, 
vortexed, and filtered into autosampler vial using Phenex PES membrane 0.45µm Syringe filters.    
 
 
Holding Times:  Holding times were met for all analyses. 
 
 
Dilutions:  NA 
 
 
Method QC data:  The method blank (LMB 684808) was less than 1/2 the CRDL.  The recovery for the LCS 
(684805) was within acceptable parameters.   
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MS/MSD Analysis:  MS/MSD was performed on samples 1931753007/08 (Client ID: 04WW11-191106).  3.0µL 
of Working Standard Solution Horizon ID 49947 was added to 10.0mL of sample preparation.   The spike target 
was 3.µg/L.  The MS/MSD (684133/34) percent recoveries and relative percent difference (RPD) were within the 
performance limits. 
 
 
Instrument QC:  Instrument initial and continuing calibrations were performed in accordance with published 
procedures.   
 
 
NC/CAR(s):  NA 
 
 
Sample Calculation:  Samples were reported in µg/L.  Results were calculated in µg/L by the equation (A)x(B), 
 

where: A = Analyte concentration from the standard curve (µg/L) 
  B = Dilution performed at time of analysis 
 
 
 
Miscellaneous Comments:   These samples were analyzed in accordance with the requirements found in the DOD 
QSM Version 5.1.1.  The Reporting Limit Verification Standard (RLVS – 684806) is reported from the analysis of 
the Laboratory Control Sample (LCS – 684805) at a level of 3.0µg/L.  Due to limitations of the Chemstation 
Software, some of the chromatographic peaks may require manual integrations.  A manual integration was 
performed for one of the Initial Calibration analyses (datafile: 20SEPI03) along with datafile 19OCT19D02. 
 
 
             
            
  

Thomas Bosch         November 20, 2019    
     Analyst                         Date 
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ANALYTICAL REPORT

RJ Modashia
ALS Environmental (Houston)
10450 Stancliff Road
Suite 210
Houston, TX   77099

Phone:

E-mail:

281 530-5656

RJ.Modashia@ALSGlobal.com

Report Date: November 21, 2019

34-1931753Workorder:

HS19110320
HS19110320Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1931753001 11/05/1904WW02-191105 11/08/19

1931753002 11/05/1904WW02-191105-FD 11/08/19

1931753003 11/05/19LHSMW02-191105 11/08/19

1931753004 11/06/1904WW03-191106 11/08/19

1931753005 11/06/1904WW06-191106 11/08/19

1931753006 11/06/1904WW11-191106 11/08/19

1931753009 11/06/1904WW05-191106 11/08/19

1931753010 11/06/1904WW08-191106 11/08/19

1931753011 11/06/1904WW04-191106 11/08/19

1931753012 11/06/19LHSMW01-191106 11/08/19

1931753013 11/06/19Fire Station Well-191106 11/08/19

Sampling SiteReceive DateCollect DateLab IDClient QC ID *

1931753007 11/06/1904WW11-191106MS 11/08/19

1931753008 11/06/1904WW11-191106MSD 11/08/19

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

Page 1 of 5 Thu, 11/21/19 7:10 AM ENVREP-V4.8

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA PHONE FAX+1 801 266 7700 +1 801 268 9992

ALS GROUP USA, CORP. An ALS Limited Company

||
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1931753

Analytical Results

Sample ID: 11/05/2019
11/08/20191931753001Lab ID:

Collected:
Received:

04WW02-191105 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 09:45
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 11/05/2019
11/08/20191931753002Lab ID:

Collected:
Received:

04WW02-191105-FD NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 09:59
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 11/05/2019
11/08/20191931753003Lab ID:

Collected:
Received:

LHSMW02-191105 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 10:13
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 11/06/2019
11/08/20191931753004Lab ID:

Collected:
Received:

04WW03-191106 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 10:27
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Page 2 of 5 Thu, 11/21/19 7:10 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1931753

Analytical Results

Sample ID: 11/06/2019
11/08/20191931753005Lab ID:

Collected:
Received:

04WW06-191106 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 10:41
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 11/06/2019
11/08/20191931753006Lab ID:

Collected:
Received:

04WW11-191106 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 10:55
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 11/06/2019
11/08/20191931753009Lab ID:

Collected:
Received:

04WW05-191106 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 11:36
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 11/06/2019
11/08/20191931753010Lab ID:

Collected:
Received:

04WW08-191106 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 11:50
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.013 2.0Perchlorate 1

Page 3 of 5 Thu, 11/21/19 7:10 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1931753

Analytical Results

Sample ID: 11/06/2019
11/08/20191931753011Lab ID:

Collected:
Received:

04WW04-191106 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 12:17
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 11/06/2019
11/08/20191931753012Lab ID:

Collected:
Received:

LHSMW01-191106 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 12:31
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Sample ID: 11/06/2019
11/08/20191931753013Lab ID:

Collected:
Received:

Fire Station Well-191106 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 11/19/2019 12:45
Batch:

Instrument ID:
ELMS/2319 (HBN: 252142) %Solids: NA

LCMS04

Report Basis: Wet

Preparation: Not Applicable

Result (ug/L)Analyte DL (ug/L) LOD (ug/L) QualLOQ (ug/L) Dilution

 Analysis Method - EPA 6850, DoD QSM

4.01.0ND 2.0 UPerchlorate 1

Report Authorization

Analyst Peer ReviewMethod

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

EPA 6850, DoD QSM /S/ Thomas Bosch
11/19/2019 17:26 11/21/2019 07:07

/S/ Stephen Brose

Laboratory Contact Information
(801) 266-7700
alslt.lab@ALSGlobal.com
www.alsslc.com

ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone:
Email:
Web:

Page 4 of 5 Thu, 11/21/19 7:10 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1931753

General Lab Comments
The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

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

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

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

Testing Sector
Accreditation Body
(Standard)

Certificate 
Number Website

Environmental PJLA (DoD ELAP) L17-506 http://www.pjlabs.com
PJLA (ISO 17025) L17-507-R1 http://www.pjlabs.com
Utah (TNI) UT00953 http://lams.nelac-institute.org/search
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html

Industrial Hygiene AIHA (ISO 17025 &
AIHA IHLAP)

101574 http://www.aihaaccreditedlabs.org

DOECAP-AP L18-606 http://www.pjlabs.com
Washington C596 https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Lab

oratory-Accreditation

Dietary Supplements PJLA (ISO 17025) L17-507-R1 http://www.pjlabs.com

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.
< Means this testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

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

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%.

Result Symbol Definitions

Qualifier Symbol Definitions

tentatively identified compounds in mass spectrometry where a 1:1 response is assumed.

Page 5 of 5 Thu, 11/21/19 7:10 AM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2319 (HBN: 252142)
Thomas Bosch

Workorder: 1931753

EPA 6850, DoD QSM
Batch: NA

Prepared By: NA
Batch:

Preparation: NAClient SOW/Contract Specified
DoD QSM

Limits:
Basis:

 Analysis Information

 Blank

LMB:
Analyzed:

Units:

Analyte Result MDL RL

684808
11/19/2019 09:32
ug/L

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

684805
11/19/2019 09:04

Units:

Target

Perchlorate 2.81 3.00 78.8 123.893.7

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
11/19/2019 11:08
1931753007Sample:

Analyzed:
Dilution:

Units: ug/L
1
11/19/2019 10:55
1931753006

Result RPD QC Limits

MSD:
Analyzed:

1931753008
11/19/2019 11:22

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.83 90.72.72 20.00.02.94 7.8298.1

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

- Sample result is greater than 4 times the spike added
- Analyte above reporting limit or outside of control limits

 Symbols and Definitions
RPD - Relative % Difference (Spike / Spike Duplicate)
ND - Not Detected   (U - Qualifier also flags analyte as not detected)

QC results are not adjusted for moisture correction, where applicable
- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable
- Result is above the calibration range

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

# -

Analyst Peer Review

/S/ Thomas Bosch /S/ Stephen Brose

11/20/2019 12:46 11/21/2019 07:07

Page 1 of 1 Thursday, November 21, 2019

Quality Control Sample
Batch Report

QCS V4.7
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WorkOrder: HS19110796
LHAAP-50 501032

Aptim Environmental & Infrastucture, Inc.

Susan Huang
2500 City West Blvd., Suite 1700  

Houston TX 77042

03-Dec-2019

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

Page 1 of 116



December 03, 2019

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

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,

ALS Environmental received 4 sample(s) on Nov 15, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LHAAP-50 501032

Dear Susan,

Work Order: HS19110796

Project Manager

Generated By:  JUMOKE.LAWAL

RJ Modashia

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

 www.alsglobal.comRight Solutions • Right Partner
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Client: Aptim Environmental & Infrastucture, Inc.

Work Order: HS19110796
Project: LHAAP-50 501032 SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

HS19110796-01 13-Nov-2019 13:35 15-Nov-2019 08:4504WW09-191113-Post-inj GW

HS19110796-02 13-Nov-2019 14:30 15-Nov-2019 08:4504WW05-191113-Post-inj GW

HS19110796-03 13-Nov-2019 15:20 15-Nov-2019 08:4504WW07-191113-Post-inj GW

HS19110796-04 13-Nov-2019 16:20 15-Nov-2019 08:4504WW010-191113-Post-inj GW

ALS Houston, US 03-Dec-19Date: 
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Client: CASE NARRATIVE

Work Order:
LHAAP-50 501032
Aptim Environmental & Infrastucture, Inc.

Project:
HS19110796

Work Order Comments

The analysis for TOC was subcontracted to ALS Kelso WA.  Final report attached.•

ALS Houston, US 03-Dec-19Date: 
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-50 501032
04WW09-191113-Post-inj

WorkOrder:
Lab ID:

Collection Date:

HS19110796
HS19110796-01

13-Nov-2019 13:35 Matrix:GW

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 03-Dec-2019  09:380Subcontract Analysis See Attached 0

03-Dec-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-50 501032
04WW05-191113-Post-inj

WorkOrder:
Lab ID:

Collection Date:

HS19110796
HS19110796-02

13-Nov-2019 14:30 Matrix:GW

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 03-Dec-2019  09:380Subcontract Analysis See Attached 0

03-Dec-19Date: ALS Houston, US

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

Page 6 of 116



Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-50 501032
04WW07-191113-Post-inj

WorkOrder:
Lab ID:

Collection Date:

HS19110796
HS19110796-03

13-Nov-2019 15:20 Matrix:GW

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 03-Dec-2019  09:380Subcontract Analysis See Attached 0

03-Dec-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Aptim Environmental & Infrastucture, Inc.
LHAAP-50 501032
04WW010-191113-Post-inj

WorkOrder:
Lab ID:

Collection Date:

HS19110796
HS19110796-04

13-Nov-2019 16:20 Matrix:GW

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 03-Dec-2019  09:380Subcontract Analysis See Attached 0

03-Dec-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LHAAP-50 501032
Aptim Environmental & Infrastucture, Inc.

WorkOrder:
Project:

HS19110796
DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID Leachate Date DF

Batch ID: R351628 ( 0 ) Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: GW

03 Dec 2019 09:38HS19110796-01 13 Nov 2019 13:35 104WW09-191113-Post-inj

03 Dec 2019 09:38HS19110796-02 13 Nov 2019 14:30 104WW05-191113-Post-inj

03 Dec 2019 09:38HS19110796-03 13 Nov 2019 15:20 104WW07-191113-Post-inj

03 Dec 2019 09:38HS19110796-04 13 Nov 2019 16:20 104WW010-191113-Post-inj

03-Dec-19Date: ALS Houston, US
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Aptim Environmental & Infrastucture, Inc.
LHAAP-50 501032
HS19110796

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 Houston, US Date: 03-Dec-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Arkansas  19-028-0  27-Mar-2020

 California  2919, 2019-2020  30-Apr-2020

 Dept of Defense  ANAB L2231  20-Dec-2021

 Florida  E87611-28  30-Jun-2020

 Illinois  2000322019-2  09-May-2020

 Kansas  E-10352 2019-2020  31-Jul-2020

 Kentucky  123043, 2019-2020  30-Apr-2020

 Louisiana  03087, 2019-2020  30-Jun-2020

 Maryland  343, 2019-2020  30-Jun-2020

 North Carolina  624-2019  31-Dec-2019

 North Dakota  R-193 2019-2020  30-Apr-2020

 Oklahoma  2019-067  31-Aug-2020

 Texas  TX104704231-19-23  30-Apr-2020

03-Dec-19Date: ALS Houston, US
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AC

15-Nov-2019 08:45Date/Time Received:

HS19110796

CBI-Houston

Work Order:

Client Name:

      Sample Receipt Checklist

Received by:

Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?

Container/Temp Blank temperature in compliance?
Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):

Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

pH adjusted?

pH adjusted by:

Login Notes:

No Not Present

Yes No Not Present

Yes No Not Present

Yes No

Yes No

Yes

No

Yes No
Yes No

Yes No

Yes No

Yes No

0.9c U/C IR 25
42935
11/15/2019 15:00

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Asad Chaudhry 
DateeSignatureDateeSignature

15-Nov-201915-Nov-2019

FedEx Priority OvernightWater Carrier name:Matrices:

Reviewed by: RJ Modashia

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

Corrective Action:

Yes

NoYesVOA/TX1005/TX1006 Solids in hermetically sealed vials? Not Present

Samplers name present on COC?
Yes

No

1 Page(s)

COC IDs:N/A

ALS Houston, US 03-Dec-19Date: 
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December 02, 2019 Analytical Report for Service Request No: K1910847

RJ Modashia
ALS Laboratory Group
10450 Stancliff Road
Suite 210
Houston, TX 77099-4338

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory November 16, 2019

RE: HS19110796

Dear RJ,

K1910847.

Please contact me if you have any questions.  My extension is 3350.  You may also contact me via 
email at Kelley.Lovejoy@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Kelley Lovejoy
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNERPage 1 of 102
Page 15 of 116

kelley.lovejoy
Kelley Lovejoy



www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068
+1 360 577 7222

Kelso, WA 98626
1317 South 13th Avenue
ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain of Custody

General Chemistry

Raw Data

General Chemistry

Page 2 of 102
Page 16 of 116



ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms

Page 3 of 102
Page 17 of 116



Inorganic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers
# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers
* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.
Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 

but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.

Page 4 of 102
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Agency Web Site Number

  Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L16-58-R4

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH http://health.hawaii.gov/ -
  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016

  Maine DHS http://www.maine.gov/dhhs/ WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/enforcement/oqa.html WA005

  New York - DOH https://www.wadsworth.org/regulatory/elap 12060

  North Carolina DEQ

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
certification 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/EnvironmentalLabCertification/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water- -

  Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 6 of 102
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CASE NARRATIVE

Client:

Project:

Sample Matrix:

Service Request:

Date Received:

ALS Environmental - US

HS19110796

Ground Water

K1910847

11/16/2019

All  analyses were performed consistent with the quality assurance program of ALS  Environmental.  This report contains 
analytical results for samples for the Tier level IV requested by the client.

Sample Receipt:

Four ground water samples were received for analysis at ALS Environmental on 11/16/2019. Any discrepancies upon initial 
sample inspection are annotated on the sample receipt and preservation form included within this report.  The samples were 
stored at minimum in accordance with the analytical method requirements.

General Chemistry:

No significant anomalies were noted with this analysis.

1317 South 13th Ave, Kelso, WA 98626  |  1-360-577-7222  |  www.alsglobal.com

Approved by Date 12/02/2019

Page 7 of 102
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 8 of 102
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• A 
~~ 

\L' 'l \oc1 '-\'l 
10450 Stancliff Rd, Ste 210 

Houston, TX 77099 

T: +1 281 530 5656 

F: +1 281 530 5887 

www.alsglobal.com 

Subcontract Chain of Custody 

SAMPLING STATE: Texas 

SUBCONTRACT TO: 

ALS Environmental Kelso 

1317 S. 13t~ Avenue 

Kelso, WA 98626 

CUSTOMER 
INFORMATION: 

Company: 

Contact: 

Address: 

Phone: 

Email: 

Alternate 
Contact: 
Email: 

ALS Houston 

RJ Modashia 

10450 Stancliff Rd, Ste 210 

+1 281 530 5656 

RJ.Modashia@alsglobal.com 

Jumoke M. Lawal 

jumoke.lawal@alsglobal.com 

. LAB SAMPLE ID CLIENT S/1,MPLE ID 
ANALYS.IS . .REQUESTED 

1, HS19110796-01 04WW09-191113-Post-inj 

COC ID: 12645 

Phone: +1 360 501 3312 

INVOICE 
INFORMATION: 

Company: ALS Houston 

Contact: Accounts Payable 

Address: 10450 Stancliff Rd, Ste 210 

Phone: +1 281 530 5656 

Reference: HS19110796 

TSR: Sonla West. 

MAT.RIX 

GW 

COLLECT .DATE 
DUE DATE 

TOC Analysis with DOD Level IV /EQuIS APTIM EDD 

13 Nov 2019 13:35 

03 Dec 2019 

2. HS19110796-02 04WW0S-191113-Post-inj GW 

TOC Analysis with DOD Level IV /EQuIS APTIM EDD 

3. HS19110796-03 04WW07-191113-Post-inj GW 

TOC Analysis with DOD Level IV/EQuIS APTIM EDD 

4. HS19110796-04 04WW0 10-191113-Post-inj GW 

TOC Analysis wlth DOD Level IV/EQuIS APTIM EDD 

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

QC Level: DOD IV (DoD Data Packa9°,) 

Relinquished By: Date/Time: 

Received By: Date/Time: 

Cooler ID(s): Temperature(s): 

13 Nov 2019 14:30 

03 Dec 2019 

13 Nov 2019 15:20 

03 Dec 2019 

13 Nov 2019 16:20 

03 Dec2019 

,,\,j\1Q. 
11 \lt.,/l'i 

\~W 
IO~S 
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~~ PC \LL-· 
Cooler Receipt and Preservation Form 

1 1 
,
1 

\
_\,, ' (' L,, - ~ I \ 

Client &0,) \UV)TIJf\ ServiceRequestKJ9_\~0 ________ _ 

Received: \ 
1 I I CD l \9 Opened: 11 / 1 I.,,) I:) By: f ,,f Unloaded: I\ I 1 1.,,, ./lcz By:1.£_ 

I. Samples were received via? USPS ~ UPS 

2. Samples were received in: (circle) 

3. Were ~ustody seals on coolers? 

If present, were custody seals intact? 

~ Box. 

NA~ N 

Ci) N 

DHL PDX Courier Hand Delivered 

Envelope Other____________ NA 

If yes, how many and where? 'd-, \·rl) k'.v't= 
If present, were they signed and dated? f) 

"""' Cormcted. Raw C01Tected Corr. Thermometer Cooler/CCC ID Tracking Number 

N 

-
CoolerTenm CoolerTemE TemoBtank Temo Blank Factor ID NA , NA .Filed 

-0-'I.. -Q.l_p (j. ·z__ 0 '-i (;_'I L\07_ 17 -C/ /)7Qf 

171,l.\"1 
. 

C7 (,;4 7 

- ,---·------.:. -'-- Rubble Wr'az f!!!'~ 
S. Were custody papers properly filled out (ink, signed, etc.)? 

5. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 
If applicable, tissue samples were received: 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 
Frozen Partially Thawed Thawed 

S. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

,. Were appropriate bottles/containers and volumes received for the tests indicated? 

l 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

11. Were VOA vials received without headspace? Indicate in the table below. 

l2. Was Cl2/Res negative? 

(,.(1,(4 L/ 
I 

NA a) 
NA 0U 
NA 0 
NA @)_ 
NA ~ 
NA ~ 

~y 

Samole ID on Bottle Samote ID on CCC Identified bv: 

Bottl.e Count Out of Head- Volume Reagent Lot 
Sample ID Bottle Type Temp snace Broke pH Reagent added Number Initials 

N 

N 

N 

N 

N 

N 

N 

N 

Time 

'{ates, Discrepancies, & Resolutions: --------------------------------------

7125/16 Pag~ __ of_ __ _ 
Page 10 of 102
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

11/16/19

K1910847

Date Received:
Date Collected:

Service Request:

Ground Water
HS19110796
ALS Environmental - US

Sample Matrix:
Project: 11/13/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name LOD
Date

AnalyzedDil.MDLLOQResult Q

04WW09-191113-Post-inj 11/23/19 22:55202410680K1910847-001
04WW05-191113-Post-inj 11/23/19 23:2310.070.200.5032.8K1910847-002
04WW07-191113-Post-inj 11/23/19 23:5110.070.200.5035.3K1910847-003
04WW010-191113-Post-inj 11/26/19 13:5820241065K1910847-004
Method Blank 11/23/19 17:1410.070.200.50  UNDK1910847-MB1
Method Blank 11/26/19 13:1310.070.200.50  UNDK1910847-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  12/02/19 5:22:30 PM 19-0000531763 rev 00Superset Reference:
Page 12 of 102
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

ALS Environmental - US
HS19110796
Ground Water

SM 5310 C
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1910847
11/13/19
11/16/19

mg/L
NA

Replicate Sample Summary
Carbon, Total Organic

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitLOQ LOD MDL RPD

Duplicate
Result Average

Sample
Result

<1 10 2 680 676 678 10404WW09-191113-Post-inj K1910847-001DUP 11/23/19
1 0.50 0.07 32.8 32.4 32.6 100.2004WW05-191113-Post-inj K1910847-002DUP 11/23/19
1 0.50 0.07 35.3 34.8 35.0 100.2004WW07-191113-Post-inj K1910847-003DUP 11/23/19

<1 10 2 65 65 64.9 10404WW010-191113-Post-inj K1910847-004DUP 11/26/19

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed  12/02/19 5:22:30 PM 19-0000531763 rev 00Superset Reference:
Page 13 of 102
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Sample Name

K1910847
Date Analyzed:
Service Request:

Ground Water
HS19110796
ALS Environmental - US

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Carbon, Total Organic

Analysis Method:
Prep Method:

SM 5310 C
None NA

mg/L
Basis:
Units:

Analysis Lot: 661076

11/23/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-11799 25.024.7K1910847-LCS1

19-0000531763 rev 00Superset Reference:Printed  12/02/19 5:22:30 PM
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Sample Name

K1910847
Date Analyzed:
Service Request:

Ground Water
HS19110796
ALS Environmental - US

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Carbon, Total Organic

Analysis Method:
Prep Method:

SM 5310 C
None NA

mg/L
Basis:
Units:

Analysis Lot: 661464

11/26/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117100 25.025.0K1910847-LCS2

19-0000531763 rev 00Superset Reference:Printed  12/02/19 5:22:30 PM
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ALS Group USA, Corp.

Carbon, Total Organic

QA/QC Report

Continuing Calibration Verification (CCV) Summary

Analysis 
Lot Lab Code

Date 
Analyzed

True 
Value

Measured 
Value

Percent 
Recovery Acceptance Limits

Project:
ALS Environmental - US
HS19110796

Client: Service Request: K1910847

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-1109824.5661076 25.011/23/19 16:45KQ1917446-01CCV1
90-1109824.6661076 25.011/23/19 21:01KQ1917446-02CCV2
90-1109824.6661076 25.011/24/19 02:11KQ1917446-03CCV3
90-1109724.2661076 25.011/24/19 06:54KQ1917446-04CCV4
90-1109824.4661464 25.011/26/19 12:44KQ1917720-01CCV5
90-1109924.8661464 25.011/26/19 17:01KQ1917720-02CCV6
90-1109724.4661464 25.011/26/19 22:11KQ1917720-03CCV7
90-1109824.6661464 25.011/27/19 02:54KQ1917720-04CCV8

19-0000531763 rev 00Printed  12/02/19 5:22:30 PM Superset Reference:

Page 16 of 102
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1910847

QA/QC Report

mg/L

HS19110796

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed LOQ LOD MDL QResult

dba ALS Environmental

CCB1 KQ1917446-05 11/23/19 16:59 0.50661076 0.20 0.07 UND
CCB2 KQ1917446-06 11/23/19 21:15 0.50661076 0.20 0.07 UND
CCB3 KQ1917446-07 11/24/19 02:26 0.50661076 0.20 0.07 UND
CCB4 KQ1917446-08 11/24/19 07:09 0.50661076 0.20 0.07 UND
CCB5 KQ1917720-05 11/26/19 12:59 0.50661464 0.20 0.07 UND
CCB6 KQ1917720-06 11/26/19 17:15 0.50661464 0.20 0.07 UND
CCB7 KQ1917720-07 11/26/19 22:26 0.50661464 0.20 0.07 UND
CCB8 KQ1917720-08 11/27/19 03:09 0.50661464 0.20 0.07 UND

19-0000531763 rev 00Printed  12/02/19 5:22:30 PM Superset Reference:

Page 17 of 102
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Raw Data 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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ACRONYMS AND ABBREVIATIONS 

% percent 
%D percent difference 
 
ALS ALS Environmental Laboratories 
 
CCB continuing calibration blank  
 
DQSR Data Quality Summary Report 
DoD U.S. Department of Defense 
 
ELAP  Environmental Laboratory Accreditation Program 
EPA U.S. Environmental Protection Agency 
 
LCS laboratory control sample 
LCSD laboratory control sample duplicate 
LHAAP Longhorn Army Ammunition Plant 
LOQ limit of quantitation 
 
MS matrix spike 
MSD matrix spike duplicate 
 
NELAP National Environmental Laboratory Accreditation Program 
 
QAPP Final Installation-Wide Work Plan for Longhorn Army Ammunition Plant, 

Karnack Texas: Appendix A: Standard Operating Procedures and Appendix B: 
Basewide Uniform Federal Policy-Quality Assurance Project Plan 

QC quality control 
QSM Quality Systems Manual 
 
RARC Remedial Action Completion Report 
RPD relative percent difference 
RRF relative response factor 
 
SDG sample delivery group 
SM standard method  
SOP standard operating procedure 
 
 
TOC total organic carbon 
 
USACE U.S Army Corps of Engineer 
 
VOC volatile organic compound  
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1. DATA QUALITY SUMMARY REPORT  

This Data Quality Summary Report (DQSR) describes the findings of the review of data for groundwater 

sampling activities conducted from January 21, 2019 through November 13, 2019, and is provided to 

document the quality of the analytical data used in the Remedial Action Completion Report (RACR), 

LHAAP-04 Former Pilot Wastewater Treatment Plant, Longhorn Army Ammunition Plant, Karnack 

Texas.   Sampling procedures and overall quality control (QC) and quality assurance protocols for 

groundwater sampling are presented in the Final Installation-Wide Work Plan for Longhorn Army 

Ammunition Plant, Karnack Texas (IWWP): Appendix A: Standard Operating Procedures and Appendix 

B: Basewide Uniform Federal Policy-Quality Assurance Project Plan (QAPP) (Bhate 2018). 

This DQSR focuses on the data quality and usability of the samples collected from the following 

sampling events: 

• January 2019 Groundwater Sampling Event 

• November 2019 Baseline Groundwater Sampling Event 

• November 2019 Post Injection Groundwater Sampling Event  

During the period from January 21, 2019 through November 13, 2019, groundwater samples were 

collected and submitted to the primary laboratory, ALS Environmental Laboratories (ALS) located in 

Houston, Texas. ALS in Houston performed all analyses in house with the exception of the following: 

• Total organic carbon (TOC) analysis was performed by ALS in Kelso, Washington; and   

• Perchlorate analysis was conducted by ALS in Salt Lake, Utah.  

ALS Laboratories in all three locations are accredited by the U.S. Department of Defense (DoD) 

Environmental Laboratory Accreditation Program (ELAP) Version 5.1 and National Environmental 

Laboratory Accreditation Program (NELAP) in the State of Texas to perform the analyses throughout the 

project duration.  

Groundwater samples from the sampling events were analyzed for one or more of the following list of 

parameters: 

• Perchlorate – EPA Method 6850 

• TOC – Standard Method (SM) 5310C 

• Anions (Nitrate and Nitrite as nitrogen and sulfate) – EPA Method 9056A 

• Alkalinity – SM 2320B 
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Specific analyses performed for each sample and for each sampling event are presented on the table 

included as Attachment E-1. All analytical results from January 21, 2019 through November 13, 2019 

sampling activities were received in sample delivery groups (SDGs). Appendix D presents laboratory data 

packages. Attachment E-1 (provided at the end of this report) summarizes SDG numbers, sample 

numbers, sample locations, sample collection dates, analysis methods, analysis dates, and laboratories. An 

APTIM project chemist manually performed EPA Level III data review on 100% of the groundwater 

sample results. EPA Level III data review was performed in accordance with the guidelines and control 

criteria specified in the following documents: 

• QAPP (Bhate 2018) 

• DoD Quality Systems Manual for Environmental Laboratories, Version 5.1 (DoD 2017) 

• Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (2006), SW-846 (EPA 

1996 and updates) 

• Standard Methods for the Examination of Water and Wastewater (21st Edition) (American Public 

Health Association et al. 2005) 

• USEPA Contract Laboratory Program, National Functional Guidelines for Organic Superfund 

Methods Data Review (EPA 2017) 

• USEPA Contract Laboratory Program, National Functional Guidelines for Inorganic Superfund 

Methods Data Review, Final (EPA 2017) 

The following QC elements were included in the EPA Level III data review: 

• Sample preservation and sample extraction and analysis holding times 

• Laboratory method blanks 

• Initial and continuing calibration blanks (anions and TOC analyses only) 

• Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) recoveries 

• Matrix spike (MS)/matrix spike duplicate (MSD) recoveries 

• Relative percent differences (RPDs) 

• Initial calibration and initial calibration verifications (ICVs) 

• Continuing calibration verifications (CCVs) 

• Field blanks 

Analytical data were reviewed in terms of precision, bias, representativeness, comparability, and 

completeness as follows: 
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• Bias is demonstrated by recovery of target analytes from fortified blank and sample matrices, 

LCS/LCSD, and MS/MSD, respectively. For organic methods, bias is also demonstrated through 

recovery of surrogates from each field and QC sample. The recovery of target analytes from 

fortified samples is compared with the acceptance criteria defined in the QAPP (Bhate, 2018) and 

DoD Quality Systems Manual (QSM). When the acceptance criteria are not available in the 

QAPP or DoD QSM, results are compared with the laboratory in-house control limits. When 

these criteria are not met, the data are qualified accordingly. 

• Precision is expressed as the RPD between the results of replicate sample analyses: sample 

duplicates, LCSDs, and MSDs. When analyte RPDs exceed the acceptance criteria, the data are 

qualified accordingly. 

• Representativeness of the samples submitted for analysis is ensured by adherence to standard 

sampling techniques and protocols. 

• Comparability of sample results is ensured through the use of approved sampling and analysis 

methods. 

• Completeness is expressed as a ratio of the number of usable data points to the total number of 

analytical data results. 

The following sections present the EPA Level III data review findings. The discussion summarizes data 

quality exceedances and their potential impact on the quality and usability of analytical results. 

Attachment E-2 presents definitions of data qualification. Attachment E-3 summarizes the qualified data.   

1.1 Data Quality Outliers 

1.1.1 Sample Preservation and Sample Extraction and Analysis Holding Times 

(Reason Codes 02, 02A and 02B)  

The sample coolers and samples contained within were received intact at the laboratory and were held 

within the required 0 to 6 degrees Celsius, and when required, were chemically preserved in accordance 

with EPA and SM preservation requirements.  

Sample holding times were evaluated by comparing the sample collection dates to the sample extraction 

and analysis dates. Extraction and analysis holding times were reviewed for all samples to determine the 

validity of the sample results.  

One groundwater sample from monitoring well (04WW05) was collected from the November 2019 

baseline groundwater sampling event and submitted to the laboratory for perchlorate, TOC, anions and 
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alkalinity analyses. All sample containers were received in good condition by the laboratory; however due 

to laboratory login error, the anions analysis was not logged into the system for analysis. When the 

oversight was discovered, the 48-hour holding time for nitrate and nitrite as nitrogen was missed. The 

following table summarizes the affected sample number, analysis, holding time exceedance and holding 

time requirement:  

SDG Number Analytical 
Method Sample Number Holding Time 

Outlier (days) 

Holding Time 
Requirement 

(days) 

Data 
Qualification 

HS19110320 EPA9056A 04WW05-191106 Nitrate/Nitrite: 19 2 X 
 

Nitrate and nitrite as nitrogen in the sample was analyzed 19 days after the 48-hour holding time had 

expired. Because the holding time was grossly exceeded, the non-detected result for nitrate and nitrite as 

nitrogen in the sample was not usable and was consequently rejected (X). Sulfate in the same sample met 

the analysis holding time requirement and the sulfate result was not affected and qualified.  Except as 

noted, analysis holding time requirements were achieved for all other samples and for all other analyses.   

It should be noted that the sample login oversight was an isolated incidence. The laboratory has since 

taken corrective actions to ensure that the login errors will not reoccur in the future.  Upon sample receipt, 

the laboratories checked the sample containers against the chain of custody forms and notified APTIM if 

discrepancies between the sample containers and chain of custody forms were identified. Discrepancies 

were resolved before the laboratories started analysis. Sample conditions such as cooler temperatures, 

chemical preservatives, and headspace were documented on the sample receipt form and included in the 

laboratory data packages. After analysis, department managers reviewed the data to verify that method 

requirements were followed and target analytes were correctly identified and quantified.  Prior to data 

reporting, the laboratories performed internal QC review to ensure the accuracy and completeness of 

analytical results.   

1.1.2 Laboratory Method Blanks (Reason Code 06A)  

The field sample results were evaluated with respect to the laboratory method blank prepared and 

analyzed for each analytical batch and for each analytical method. All laboratory method blanks were free 

of perchlorate, TOC, anions, and alkalinity.  
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1.1.3 Initial and Continuing Calibration Blanks (Reason Code 06B)  

In addition to the laboratory method blanks for anions and TOC analyses, initial and continuing 

calibration blank (CCB) results were reviewed to ensure that the instrument was free of contamination 

prior to the analysis. All initial and continuing calibration blanks were free of TOC and anions.  

1.1.4 Laboratory Control Sample/Laboratory Control Sample Duplicate Recoveries and 

Precisions (Reason Codes 11, 11A, and 11B)  

The LCS is an aliquot of analyte-free matrix spiked with target analytes that is prepared with each 

analytical batch and for each analytical method. The recovery of target analytes from the LCS analysis is 

a measurement of method performance in an interference-free sample matrix. The review indicated that 

LCS recoveries and precisions met the established QC requirements for perchlorate, TOC, anions, and 

alkalinity analyses.  

In addition to the LCS analysis, the laboratory performed sample duplicate analysis on project-specific 

groundwater samples to assess precisions of sample results. The laboratory duplicate analysis was 

performed for LHAAP-04 samples submitted for TOC analysis.   Acceptable precision results were 

achieved for all laboratory duplicate samples.  

   

1.1.5 Matrix Spike/Matrix Spike Duplicate Recoveries and Precisions (Reason Codes 08, 

08A, and 08B)  

The MS and MSD samples are a portion of a field sample spiked with target analytes that are prepared 

with each analytical batch and with each method. The MS/MSD results are used to evaluate any bias 

introduced to the method due to matrix interference, and to measure bias and precision for each analytical 

batch.  

In accordance with the QAPP requirements (Bhate 2018), the MS/MSD samples are to be collected at a 

rate of 1 per 20 samples or 5%. During the January and November baseline groundwater sampling events, 

5% MS/MSD samples were collected achieving the MS/MSD sample frequency requirement. The 

following site-specific groundwater samples were spiked for MS/MSD analysis: 

 

SDG Number Sample Number Sample Date MS/MSD Analysis 
HS1911045/1902392 LHSMW01-190122 1/22/2019 Perchlorate 

HS19110320/1931753   04WW11-191106 11/6/2019 Perchlorate 
HS19110320 04WW05-191106 11/6/2019 Nitrate and Nitrite as Nitrogen 
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The MS bias and precision results met the established QC requirements for perchlorate and nitrate and 

nitrite as nitrogen analyses for all three spiked samples. 

1.1.6 Initial Calibration (Reason Codes 04, 04A, and 04B)  

Instrument calibration is performed for perchlorate, TOC, and anions analyses according to the EPA 

method requirements (EPA 1996). The linear analytical range is established for each method by analysis 

of calibration standards prepared at increasing concentrations that cover the expected sample 

concentrations. The acceptability of the initial calibration is determined by calculation of a percent 

relative standard deviation or coefficient. The initial calibration results were acceptable for all the listed 

analyses.  

Immediately after the initial calibration for each analysis, initial calibration verification was conducted at 

the mid-point of instrument calibration range by using a second-source calibration standard to verify the 

accuracy of the initial calibration. The review indicated acceptable initial calibration verification results 

for perchlorate, TOC and anions analyses.   

1.1.7 Continuing Calibration Verification (Reason Codes 05, 05A, and 05B) 

Routinely during sample analysis, the stability of the analytical system is monitored by analysis of 

continuing calibration standards at concentrations near the mid-point of the instrument calibration range. 

The review indicated that CCVs were conducted at proper frequencies and that the percent difference 

(%D) values between the relative response factor (RRF) in the initial calibration and the RRF in the 

continuing calibration met the calibration requirements for perchlorate, TOC and anions analyses.  

1.1.8 Trip Blanks (Reason Code 06D)  

Trip blanks were prepared by the laboratory and stored with the groundwater samples collected for 

volatile organic compounds (VOCs) analysis. During January 11, 2019 through November 13, 2019 

sampling activities, no groundwater samples were collected for VOC analysis, and therefore no trip 

blanks were required.  
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1.1.9 Field Duplicates  

In accordance with the QAPP requirements (Bhate 2018), field duplicate samples are to be collected at a 

minimum rate of 10% of the total number of groundwater samples. Field duplicate samples are evaluated 

by calculating the RPD between the parent sample and its duplicate. The RPD is calculated using the 

following equation: 

RPD = |(S-D)/[(S+D)/2]| x 100 

Where: 

S = sample result 

D = duplicate result 

Acceptable precision control criteria are established at less than or equal to 30% for water samples. The 

RPD is calculated between pairs of field duplicate samples when both results are reported at or above the 

LOQ.  

A total of three field duplicates were collected from the period of January 21, 2019 through November 13, 

2019.  Field duplicates were collected using the same sampling technique and analyzed for the same 

analytical parameters as their associated parent samples, Attachment E-4 presents the field duplicate 

results. As presented on the table, perchlorate was detected above the LOQ in a field duplicate pair 

(04WW09-190122) from the January 2019 groundwater sampling event. The RPD for the analyte was 

9.09%  achieving the 30% field precision goal.  Field duplicates were also collected from monitoring well 

(04WW02) from the January and November 2019 baseline groundwater sampling events and analyzed for 

perchlorate only. Perchlorate was not detected in both pairs and therefore field precisions were not 

evaluated for the two pairs.  Overall, the field duplicate results demonstrated acceptable field sampling 

and analytical precision for perchlorate analysis.     

1.2 Completeness 

The following sections present a discussion of technical completeness for the LHAAP-04 groundwater 

sampling events. Completeness results are calculated for groundwater and field duplicate samples that are 

used for project decisions. Completeness results are presented in Attachment E-5.  

1.2.1 Technical Completeness 

Technical completeness is a quantitative measure of the data usability based on the number of rejected 

data compared to the total number of sample results. The technical completeness goal for each method is 
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established at equal to or greater than 95%. The technical completeness calculation considers all data that 

are not rejected to be usable. The technical completeness is calculated as follows: 

% Technical Completeness = Number of Usable Results  × 100 Total Number of Results 
 

As discussed in the previous sections, the result of nitrate and nitrite as nitrogen in one sample (04WW05) 

from the November 2019 baseline groundwater sampling event was rejected (X) due to the holding time 

exceedance. The data quality and usability of the sulfate result in the same sample however was not 

affected as the sulfate was analyzed within the holding time requirement. The technical completeness for 

EPA Method 9056A was 50% and did not meet the 95% technical completeness objective.  With the 

exception of  EPA Method 9056A, the technical completeness was 100% for all other methods for the 

LHAAP-04 groundwater sampling activities, exceeding the 95% technical completeness objective. 

Therefore, the project data quality objectives were achieved for EPA Method 6850 and Standard Methods 

2320 and 5310C for the LHAAP-04 groundwater sampling events.  

1.3 Representativeness and Comparability  

During sampling, samplers followed the approved QAPP requirements (Bhate 2018) and established 

sampling SOPs to collect, preserve, document, and ship samples to off-site laboratories, thus ensuring the 

representativeness of the groundwater samples collected for the sampling events.  

Upon sample receipt, the laboratory reviewed sample conditions to ensure that sample containers, 

preservatives (when applicable), and requested analyses matched the chain-of-custody requirements.  

Discrepancies between the chain-of-custody forms and sample containers were brought to the attention of 

the APTIM project chemist and resolved prior to sample analysis.  

ALS Laboratories are DoD and NELAP certified and adhered to the most current EPA Methods, QAPP 

(Bhate 2018), and DoD QSM (DoD 2017) requirements to prepare, analyze, and report the data. This 

ensures the comparability of the analytical results between different samples and different sampling 

events. APTIM project chemist performed EPA Level III data validation on 100% of the analytical data 

obtained from the January 2019 through November 2019 sampling events to verify that the laboratories 

complied with the DoD QSM, QAPP, and method requirements. Analytical results that were outside the 

established QC requirements were qualified and the data quality and usability were discussed in the 

previous sections. Based on a review of the chain-of-custody forms, sample receipt forms, and laboratory 

data packages, the analytical data reported for LHAAP-04 sampling events has met the comparability 

requirements.  
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1.4 Summary 

The analytical data has been reviewed for precision, bias, representativeness, comparability, and 

completeness. With the exception of nitrate and nitrite as nitrogen in one sample, all other QC elements 

met their respective QC requirements. The result of nitrate and nitrite as nitrogen in one sample was 

rejected as a result of the holding time exceedance. In order to verify the presence or absence of nitrate 

and nitrite as nitrogen, it is recommended that monitoring well (04WW05) be re-sampled for nitrate and 

nitrite as nitrogen during the next sampling event. With the exception of EPA Method 9056A, the 95% 

technical completeness goal was exceeded for all other methods for all the sampling events. All data 

except nitrate and nitrite as nitrogen in one sample, are usable for their intended purposes.  
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Attachment E-1: Summary of Sample Collected, Sample Date, Sample Location, and Analysis Method

SDG Number Task Code Sample Number Location ID Sample Date

Sample 

Type

Analytical 

Method

Analysis 

Date Lab

1902253 04 JAN 2019 04WW03-190121 04WW03 01/21/2019 REG SW6850 01/28/2019 ALSS

1902253 04 JAN 2019 04WW02-190121 04WW02 01/21/2019 REG SW6850 01/28/2019 ALSS

1902253 04 JAN 2019 04WW02-190121-FD 04WW02 01/21/2019 FD SW6850 01/28/2019 ALSS

1902253 04 JAN 2019 LHSMW02-190121 LHSMW02 01/21/2019 REG SW6850 01/28/2019 ALSS

1902253 04 JAN 2019 04WW04-190121 04WW04 01/21/2019 REG SW6850 01/28/2019 ALSS

1902253 04 JAN 2019 04WW05-190121 04WW05 01/21/2019 REG SW6850 01/28/2019 ALSS

1902253 04 JAN 2019 04WW06-190121 04WW06 01/21/2019 REG SW6850 01/28/2019 ALSS

1902392 04 JAN 2019 04WW11-190122 04WW11 01/22/2019 REG SW6850 01/28/2019 ALSS

1902392 04 JAN 2019 04WW09-190122 04WW09 01/22/2019 REG SW6850 01/28/2019 ALSS

1902392 04 JAN 2019 04WW09-190122-FD 04WW09 01/22/2019 FD SW6850 01/28/2019 ALSS

1902392 04 JAN 2019 04WW10-190122 04WW10 01/22/2019 REG SW6850 01/28/2019 ALSS

1902392 04 JAN 2019 LHSMW01-190122 LHSMW01 01/22/2019 REG SW6850 01/28/2019 ALSS

1902392 04 JAN 2019 04WW07-190122 04WW07 01/22/2019 REG SW6850 01/28/2019 ALSS

1902392 04 JAN 2019 04WW01-190122 04WW01 01/22/2019 REG SW6850 01/28/2019 ALSS

1931753 04 BASELINE NOV 2019 04WW02-191105 04WW02 11/05/2019 REG SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 04WW02-191105-FD 04WW02 11/05/2019 FD SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 LHSMW02-191105 LHSMW02 11/05/2019 REG SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 04WW03-191106 04WW03 11/06/2019 REG SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 04WW06-191106 04WW06 11/06/2019 REG SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 04WW11-191106 04WW11 11/06/2019 REG SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 04WW05-191106 04WW05 11/06/2019 REG SW6850 11/19/2019 ALSS

HS19110320 04 BASELINE NOV 2019 04WW05-191106 04WW05 11/06/2019 REG SM2320B 11/09/2019 ALSHT

HS19110320 04 BASELINE NOV 2019 04WW05-191106 04WW05 11/06/2019 REG SW9056 11/27/2019 ALSHT

K1910576 04 BASELINE NOV 2019 04WW05-191106 04WW05 11/06/2019 REG SM5310C 11/16/2019 ALS

1931753 04 BASELINE NOV 2019 04WW08-191106 04WW08 11/06/2019 REG SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 04WW04-191106 04WW04 11/06/2019 REG SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 LHSMW01-191106 LHSMW01 11/06/2019 REG SW6850 11/19/2019 ALSS

1931753 04 BASELINE NOV 2019 FIRE STATION WELL-191106 Fire Station Well 11/06/2019 REG SW6850 11/19/2019 ALSS

K1910847 04 POST INJ NOV 2019 04WW09-191113-POST-INJ 04WW09 11/13/2019 REG SM5310C 11/23/2019 ALS

K1910847 04 POST INJ NOV 2019 04WW05-191113-POST-INJ 04WW05 11/13/2019 REG SM5310C 11/23/2019 ALS

K1910847 04 POST INJ NOV 2019 04WW07-191113-POST-INJ 04WW07 11/13/2019 REG SM5310C 11/23/2019 ALS

K1910847 04 POST INJ NOV 2019 04WW010-191113-POST-INJ 04WW10 11/13/2019 REG SM5310C 11/26/2019 ALS
Notes:

SDG - sample delivery group

REG - regular samples shipped to the laboratory

FD - field duplicate samples shipped to the laboratory

ALS/ALSHT/ALSS - ALS Laboratories in Houston, Salt Lake, Kelso
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Attachment E-2. Data Qualification Flags 
 

Data Qualifier Definitions for Organic and Inorganic Data Review 

 
Qualifier Definition 

 No Qualifier indicates that the data are acceptable both qualitatively and quantitatively. 

U The analyte was analyzed for but was not detected above the reported limit of detection. 

J The analyte was analyzed for and was positively identified, but the reported numerical value 
may not be consistent with the amount actually present in the environmental sample. Results 
are estimated, although the data are considered usable and may be used as appropriate to 
meet project objectives. Results are qualitatively acceptable and quantitatively uncertain. 

J- The analyte was positively identified; the associated numerical value is its approximate 
concentration with a low bias in the sample. 

J+ The analyte was positively identified; the associated numerical value is its approximate 
concentration with a high bias in the sample. 

N The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a “tentative identification.”  

NJ The analysis indicates the presence of an analyte that has been ”tentatively identified,” and 
the associated value represents its approximate concentration.  

UJ The analyte was not detected above the reported limit of detection. However, the reported 
limit of detection is approximate and may or may not represent the actual limit of detection  
necessary to accurately and precisely measure the analyte in the sample.  

X The analyte was analyzed for, but the presence or absence of the analyte has not been 
verified. Re-sampling and re-analysis may be necessary to confirm or deny the presence of 
the analyte. Results are rejected, and data are unusable for any purposes. 

 



Attachment E-3: Qualified Data Summary

Sample Sample Type Sample Date Analyte SDG Result LOQ Units Qualifier

Reason Code  02A

04WW05-191106 REG 11/06/2019 Nitrogen HS19110320 0.5 1.00 mg/L X

Note:

Please see Attachment E-2 for definitions of qualifiers 
mg/L - milligrams per liter

LOQ - limit of quantitation 

REG - regular samples shipped to the laboratory 
SDG - sample delivery group

Method  SW9056
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Attachment E-4: Summary of Field Duplicate Results

Test Group Parameter Units Filtered Result VQ Result VQ Result VQ Result VQ

PERCHLORATE Perchlorate ug/L Yes 2 U 2 U NC 2 U 2 U NC

Notes:

Please see Attachment E-2 for definitions of qualifiers

ug/L - micrograms per liter

REG - regular samples shipped to the laboratory

FD - field duplicate samples shipped to the laboratory

VQ - validation qualifiers

NC - not calculated. Field precision results are calculated when 

target compounds are detected above the limit of quantitation in 

both primary and duplicate samples

REG FD

GW GW

0 - 0 ft 0 - 0 ft

04WW02-191105 04WW02-191105-FD

11/05/2019 11/05/2019

04WW02

Relative 

Percent 

Difference

Location Code:

Sample Number: 04WW02-190121 04WW02-190121-FD

04WW02

Relative 

Percent 

Difference

Sample Date: 01/21/2019 01/21/2019

Sample Purpose: REG FD

Sample Type: GW GW

Depth: 6.47 - 6.69 ft 6.47 - 6.69 ft
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Attachment E-4: Summary of Field Duplicate Results

Test Group Parameter Units Filtered

PERCHLORATE Perchlorate ug/L Yes

Notes:

Please see Attachment E-2 for definitions of qualifiers

ug/L - micrograms per liter

REG - regular samples shipped to the laboratory

FD - field duplicate samples shipped to the laboratory

VQ - validation qualifiers

NC - not calculated. Field precision results are calculated when 

target compounds are detected above the limit of quantitation in 

both primary and duplicate samples

Location Code:

Sample Number:

Sample Date:

Sample Purpose:

Sample Type:

Depth:

Result VQ Result VQ

2100 2300 9.09

REG FD

GW GW

6.5 - 6.74 ft 6.5 - 6.74 ft

04WW09-190122 04WW09-190122-FD

01/22/2019 01/22/2019

04WW09

Relative 

Percent 

Difference
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Attachment E-5: Technical Completeness

Analytical

Method

Number

of

Analytes

Number

of

Samples

Number

of

Results

Number of

Rejected

Results

Number

of

Useable

Results

Technical 

Completeness

[Goal = 95 %]

(percent)

SM2320B 1 1 1 0 1 100%

SM5310 1 5 5 0 5 100%

SW6850 1 25 25 0 25 100%

SW9056 2 1 2 1 1 50%

Notes:

Not all samples have equal analytes per method

GW Environmental Samples 
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