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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
              April 24, 2019 

 
 
DAIM-ODB-LO 
 
Mr. Rich Mayer 
US Environmental Protection Agency 
Federal Facilities Section R6 
1445 Ross Avenue 
Dallas, TX 75202-2733 
 
Re:   Draft Record of Decision for LHAAP-29, Former TNT Production Area, Group 2, April 

2019, Longhorn Army Ammunition Plant, Karnack, Texas 
 
Dear Mr. Mayer, 
 
The above-referenced document is being transmitted to you for review.  In accordance with the 
FFA, please provide your comments by May 24, 2019.  
 
The document was revised by HDR Environmental, Operations and Construction, Inc. (HDR) on 
behalf of the Army as part of HDR’s contract for the facility.  I ask that Phil Werner, HDR’s 
Project Manager, be copied on any communications related to the project. 
 
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 
 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
P. Bruckwicki, Caddo Lake NWR, TX 
P. Werner, HDR, Englewood, CO 
A. Williams, USACE, Tulsa District, OK 
A. Maly, USAEC, San Antonio, TX 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
              April 24, 2019 

 
 
DAIM-ODB-LO 
 
Ms. April Palmie 
Texas Commission on Environmental Quality Superfund Section – MC-136 
Remediation Division 
12100 Park 35 Circle, Bldg D 
Austin, TX 78753  
 
Re:   Draft Record of Decision for LHAAP-29, Former TNT Production Area, Group 2, April 

2019, Longhorn Army Ammunition Plant, Karnack, Texas 
 
Dear Ms. Palmie, 
 
The above-referenced document is being transmitted to you for review.  In accordance with the 
FFA, please provide your comments by May 24, 2019.  
 
The document was revised by HDR Environmental, Operations and Construction, Inc. (HDR) on 
behalf of the Army as part of HDR’s contract for the facility.  I ask that Phil Werner, HDR’s 
Project Manager, be copied on any communications related to the project. 
 
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 
 
 
Copies furnished: 
R. Mayer, USEPA Region 6, Dallas, TX 
P. Bruckwicki, Caddo Lake NWR, TX 
P. Werner, HDR, Englewood, CO 
A. Williams, USACE, Tulsa District, OK 
A. Maly, USAEC, San Antonio, TX 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
              September 6, 2019 

 
 
DAIM-ODB-LO 
 
Mr. Rich Mayer 
US Environmental Protection Agency 
Federal Facilities Section R6 
1201 Elm Street, Suite 500 
Dallas, Texas 75270-2102 
 
Re:   Draft Record of Decision for LHAAP-18/24, Burning Ground No. 3 and  

Unlined Evaporation Pond, September 2019, Longhorn Army Ammunition Plant, 
Karnack, Texas 

 
Dear Mr. Mayer, 
 
The above-referenced document is being transmitted to you for review.  In accordance with the 
FFA, please provide your comments by October 7, 2019.  
 
The document was revised by HDR Environmental, Operations and Construction, Inc. (HDR) on 
behalf of the Army as part of HDR’s contract for the facility.  I ask that Phil Werner, HDR’s 
Project Manager, be copied on any communications related to the project. 
 
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 
 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX 
P. Bruckwicki, Caddo Lake NWR, TX 
P. Werner, HDR, Englewood, CO 
A. Williams, USACE, Tulsa District, OK 
A. Sherman, USAEC, Fort Sam Houston, TX 
K.Nemmers, Bhate, Lakewood, CO (transmittal letter only) 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
              September 6, 2019 

 
 
DAIM-ODB-LO 
 
Ms. April Palmie 
Texas Commission on Environmental Quality Superfund Section – MC-136 
Remediation Division 
12100 Park 35 Circle, Bldg D 
Austin, TX 78753  
 
Re:   Draft Record of Decision for LHAAP-18/24, Burning Ground No. 3 and  

Unlined Evaporation Pond, September 2019, Longhorn Army Ammunition Plant, 
Karnack, Texas 

 
Dear Ms. Palmie, 
 
The above-referenced document is being transmitted to you for review.  In accordance with the 
FFA, please provide your comments by October 7, 2019.  
 
The document was revised by HDR Environmental, Operations and Construction, Inc. (HDR) on 
behalf of the Army as part of HDR’s contract for the facility.  I ask that Phil Werner, HDR’s 
Project Manager, be copied on any communications related to the project. 
 
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 
 
 
Copies furnished: 
R. Mayer, USEPA Region 6, Dallas, TX 
P. Bruckwicki, Caddo Lake NWR, TX 
P. Werner, HDR, Englewood, CO 
A. Williams, USACE, Tulsa District, OK 
A. Sherman, USAEC, Fort Sam Houston, TX 
K. Nemmers, Bhate, Lakewood, CO (transmittal letter only) 
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Subject: Final Minutes, Monthly Managers’ Meeting (MMM), 
 Longhorn Army Ammunition Plant (LHAAP) 
Location of Meeting: Conference Call 
Date of Meeting: 18 September 2019– 1:00PM Central Daylight Time (CDT) 
 

 
Attendees: 
Army BRAC: Rose Zeiler (RMZ)  
EPA:  Rich Mayer (RM)  
TCEQ:  April Palmie (AP)  
USACE: Aaron Williams (AW)  
AEC:  Amanda Sherman  
USGS:  Kent Becher  
Bhate:  Kim Nemmers (KN)  
USFWS:  Paul Bruckwicki  
APTIM: Praveen Srivastav (PS), Bill Foss (BF) and Susan Watson (SW) 
  
Action Items 
 
Bhate/APTIM: KN stated that the contract for the replacement of water line to extraction well 
18WW17 repairs has been signed. KN said that she did not have the work scheduled but would let 
AW and RMZ know so that they would pass the information along.   
     
Defense Environmental Restoration Program (DERP) Performance Based Remediation 
(PBR) Update 
KN stated the groundwater treatment plant (GWTP) is operating properly.  RM asked if the power 
was fully restored to which KN confirmed.  KN stated that the sludge from the filter bed press was 
sampled and would be profiled for disposal in the coming weeks.  KN explained that the last load of 
sludge was disposed in August 2017 prior to award of the current contract to Bhate. 
BF stated that LHAAP-17 had just received rain and was currently shut-down due to lightning in 
the area with the stockpiles covered.  BF explained that five trucks were onsite and that two rounds 
had been completed.  However, BF was not sure much more would be completed with the weather 
coming into the area.  BF explained that the USACE had approved an Ordinance Explosive Safety 
Specialist (OESS), Mr. Hank Domme, to provide construction support.  BF stated that scrap metal 
and empty munitions debris had been found.  RM asked what BF meant by empty to which BF 
explained that the munitions were verified to not have explosive material present within the item.  
RM asked what percent complete the project was considered.  BF said that the project was more 
than 50-percent completed and stated that the areas remaining included the deeper excavation in 
Area H and J and then the three southern areas of G, M and N.  Over-excavation was required in 
areas H and K also.  BF stated that the initial planned excavation should be completed by the 
middle to end of the next week, weather dependent, but that over-excavation and loading of 
stockpiled material may continue beyond that.   
BF discussed the injections at LHAAP-16, which will commence on 24 September 2019.  BF 
explained that all eight pumps for the extraction wells were operational as of 4 September 2019.  BF 
stated that the baseline sampling using select wells was being completed this week. BF explained 
that mobilization had commenced for the injections with some equipment and tanks being delivered 
to the site.  BF stated that the crew was mobilizing the afternoon of Monday, 23 September 2019.  
BF stated that work would commence on 24 September at 6:30 am.  BF noted that ReDox Tech was 
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contracted to complete the bayou barrier injections.  BF stated that the water source for injection 
mixing was identified and access was being set up.  RMZ asked what the water source was that 
APTIM had identified.  BF stated that Leigh Water Supply in Karnack was being used and that an 
access point with a meter for the water was being provided.  BF explained that the water would not 
be chlorinated from the access point.  BF stated that cross-sections showing the lithology and 
screened intervals of the newly installed monitoring wells at LHAAP-16 had been sent out to the 
team.  RMZ stated that she felt it was good to provide this information and to be aware of what the 
data represents.  RM stated that the cross-sections appeared to show the wells were screened in the 
intermediate zone.  KB stated that it looks like the silty-sand zone runs continuously through the 
area.  RZ stated that remedial design (RD) was set and that the detection of trichloroethene in the 
groundwater east of Harrison Bayou was not all bad news because the concentrations will allow 
assessment of the intermediate aquifer’s response to the injections.   
BF asked everyone to refer to the Document and Issues Tracking Table dated September 18, 2019. 

• Task 1 (Project Management) -KN stated that the August 2019 MMM minutes were 
approved.  The team discussed the change in date for the RAB and MMM to 23 October 
2019 and when to have the MMM.  KN stated that she needed to confirm that the RAB 
would be held at the Community Center.  The team determined that having the MMM at 
10:30 am on 23 October 2019 was the best choice and that having it at the LHAAP trailer 
was preferred. 

• Task 3 (LHAAP-03) – BF stated that there are no current documents.   
• Task 4 (LHAAP-04) – BF stated that there are no current documents. 
• Task 5 (LHAAP-12) – BF stated that the monitoring well was installed and developed in 

August 2019, and that the new monitoring well would be sampled in December 2019 during 
the annual Remedial Action Operations (RA[O]) event.  BF explained that the data would 
then be provided at the February 2019 MMM and in the next RA(O) Report. 

• Task 6 (LHAAP-16) – BF stated that the baseline sampling data will be provided as soon as 
validated, which may be as early as the October 2019 MMM or may fall into the November 
MMM.  

• Task 7 (LHAAP-17) – BF stated that there are no current documents. 
• Task 9 (LHAAP-37) – BF stated that the year 2, 4th quarter quarterly sampling was 

completed and that validated data will be provided for the October 2019 MMM.  The 
sampling will become semi-annual going forward. 

• Task 10 (LHAAP-46) – BF explained that the obstructed well (LHSMW23) was replaced at 
LHAAP-46 and not salvaged.  The new monitoring well LHSMW23R was installed and 
developed and water was present.  BF stated that the water from LHSMW23R was sampled 
and the validated data will be provided with the rest of the LHAAP-46 RA(O) data in the 
October MMM. 

• Task 11 (LHAAP-50) – BF stated that the Explanation of Significant Difference (ESD) was 
distributed the prior Friday.  Everyone confirmed receipt.  BF stated that the Draft RA(O) 
Report should be delivered to the Regulators in November 2019 and that the Draft Remedial 
Action Work Plan (RAWP)/RD is planned for distribution to the Regulators in October 
2019.   

• Task 12 (LHAAP-58) – KN stated that the Year 5 RA(O) Report was just released to the 
Army and USACE for review and that the draft report should be provided in October 2019 
to the Regulators.  KN stated that the quarterly RA(O) sampling had been completed in 
September 2019 and that the validated data would be provided for the October 2019 MMM.     
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• Task 13 (LHAAP-67) – BF stated that the two new monitoring wells had been installed and 
developed in August 2019.  BF stated that the monitoring wells would be sampled in 
November 2019 during the Year 6 Annual sampling event. BF stated that the Draft Year 5 
RA(O) Report was planned for submittal to the Regulators in November 2019. 

• Task 14 (LHAAP-001-R and –003-R) - KN stated that the Annual LTM Report was in 
Bhate’s internal quality control (QC) review and was planned for submittal to the Army 
within the next week so that the draft report could be provided to the Regulators in October 
2019.   

• Task 16 (GWTP) –KN indicated that the 2nd Quarter 2019 GWTP was under Bhate’s 
internal QC and is anticipated for delivery to the Regulators in October 2019.   

• Task 17 (LHAAP-18/24) – KN stated that the 2nd Quarter 2019 GWTP Report would have 
the June and July 2019 groundwater data for LHAAP-18/24. 

• Task 18 (Surface Water) – No discussion.   
• Task 19 (LUC Management Plan) – KN stated that the LUC Management Plan Update was 

being completed and should be delivered to the Regulators in the next couple of weeks. 
• Administrative Record (AR) – SW stated that everything through March 2019 will be 

included in the next distribution for the AR, which is planned for the next week.      

Update on other DERP Sites 
• LHAAP 18/24 –AW stated that the Record of Decision (ROD) is with the Regulators. AP 

stated that she is likely to request an extension.  RMZ stated that an extension is fine.    
• LHAAP-29 –AW stated that Proposed Plan (PP) was being included in the AR. AW stated 

that the ROD was submitted to the Regulators for EPA signature and TCEQ concurrence.  
AP stated that a letter was prepared, and she would scan and send a copy.  RM stated that 
the EPA was ready to sign the ROD.   

• LHAAP-47 – AW stated that the Post-Screening Investigation (PSI) Report was being 
included in the next AR distribution.  AW stated that the PSI Addendum would be included 
in the next AR update.  AW stated that a modification to the HDR, Inc. contract had been 
completed and that HDR was preparing a Work Plan for 10 direct push technology (DPT) 
points around MW25R to a depth of approximately 40 feet below ground surface, with soil 
samples at three intervals in each well and that grab groundwater samples would be 
collected.  AW stated that 1,4-dioxane would also be analyzed from the grab groundwater 
samples. AW explained that the HDR period of performance will end in December, so AW 
was requesting a quick review of the Work Plan.  AP asked when the Regulators would 
receive the Work Plan.  AW stated that the Army would receive it the following week and 
the plan was to have the Work Plan to the Regulators in early October.  RMZ stated that she 
would like to try to find the DPT14 location.  AW stated that John Doran will be onsite for 
the LHAAP-16 injections and has been asked to try to find the DPT14 location.   

• Five Year Review (FYR) – RMZ asked RM about the answer to AP’s question, which has 
not been addressed.  RM stated that he has a meeting to discuss internally.  RM said he had 
forwarded AP’s email to his management and had not received a response.  RMZ stated that 
finalizing the FYR and then changing it again is the concern.  RMZ suggested that maybe 
EPA could address their concern in the letter instead of revising the Final document.  RM 
stated that he is going to try to get something worked out.  

Backfill Source Discussion 
BF explained that backfill soil results had been sent in an email prior to the call.  BF explained that 
while several of the metals exceeded for the potential leaching to groundwater that Synthetic 
Precipitation Leaching Procedure (SPLP) analysis had been run on the samples with the highest 
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detections of Arsenic, Chromium, and Lead, and the results were non-detect.  BF also stated that the 
metals are not contaminants of concern (COCs) for the site.     
AP asked how many locations were sampled.  BF stated that one sample was collected per 1,000 
cubic yards and that the composite sample locations had been surveyed using a global positioning 
system.  AP stated that her question was why an alternative provider was not being considered.  BF 
stated that another borrow source is being evaluated and that the plan is collect a sample from that 
source this week.  BF stated that the current borrow provider has told them that the clays in the area 
naturally have elevated metals and suggested looking at more sandy soils to avoid the clay.  AP 
stated that the ROD and Installation Wide Work Plan requires fill to meet the cleanup criteria that 
the soil needs to meet background values or the GWP-Ind (TCEQ soil MSC for industrial use based 
on groundwater protection) values.    RM had not had a chance to look at the data.   

Schedule Next Managers’ Meeting 
The next MMM will be held on October 23, 2019 at 10:30 am CDT in the Army trailer at LHAAP.   
 
Meeting concluded at 2:50 pm CDT. 
 
ACRONYM LIST 
AP April Palmie 
APTIM APTIM Federal Services, LLC 
AR Administrative Record 
AS Amanda Sherman 
AW Aaron Williams 
BF Bill Foss 
Bhate Bhate Environmental Associates, Inc. 
BRAC Base Realignment and Closure 
CDT  Central Daylight Time 
COC Contaminents of Concern 
DERP Defense Environmental Restoration Program 
EPA United States Environmental Protection Agency 
ESD Explanation of Significant Differences 
FBR Fluidized Bed Reactor 
FYR Five Year Review 
GWTP Ground Water Treatment Plant 
HDR HDR, Inc. 
KN Kim Nemmers 
LHAAP Longhorn Army Ammunition Plant 
MMM Monthly Managers’ Meeting 
PBR Performance-Based Remediation 
PP Proposed Plan 
PS Praveen Srivastav 
PSI Post-Screening Investigation 
QC Quality Control 
RAB Restoration Advisory Board 
RA(O) remedial action – operation 
RAWP Remedial Action Work Plan 
RD Remedial Design 
RM Rich Mayer 
RMZ Rose M. Zeiler 
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ROD Record of Decision 
RRS Risk Reduction standards 
SPLP Synthetic Precipitation Leaching Procedure 
SW Susan Watson 
TCEQ Texas Commission on Environmental Quality 
USACE United States Army Corps of Engineers 
USFWS United States Fish and Wildlife Service 
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GWTP Effluent Weekly Perchlorate Sampling – August 2019

Perchlorate (6850)

GWTP Effluent Weekly, Bi-Weekly, and Monthly Sampling – August 2019

Ammonia (350.3) 

Ortho-Phosphate (365.3) 

Total Organic Carbon (SM5310C) 

VOC (8260C) 

Metals (6020A)

Hexavalent Chromium (7196A)

1,4-Dioxane (8270D-SIM)

Anions (9056)

GWTP Influent Monthly Sampling – August 2019

Metals (6020A)

Perchlorate (6850)

Hexavalent Chromium (7196A)

LHAAP-18/24 Sampling – August 2019

Perchlorate (6850) 

Metals (6020A) 

VOCs (8260C)

1,4- Dioxane (8270D SIM)

LHAAP Data Validated
September MMM Validated Data
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Location ID:

Sample Date: Units

Daily 

Maximum 

Conc

LH18/24-

SP650_080619_BIX

8/6/19

LH18/24-

SP650_081419_ BIX

8/14/19

LH18/24-

SP650_081419_BIX

8/14/19

LH18/24-

SP650_082019_BIX

8/20/19

LH18/24-

SP650_082019_AIX

8/20/19

LH18/24-

SP650_082719_AIX

8/27/19

Weekly Monthly EFF Weekly Weekly Weekly Weekly

Perchlorate   mg/L 589 < 2.0 U 12 10 < 2.0 U < 2.0 U < 2.0 U

mg/L - micrograms per liter

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.

BIX - before ion exchange

AIX - after ion exchange

Location Description

Perchlorate (6850)

Collected from a spigot on the discharge of effluent TK-650.

GWTP Weekly/Effluent Perchlorate Sampling -August 2019
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Location ID:

Sample Date: Units

Daily 

Maximum 

Conc

LH18/24-SP650_080619

8/6/19

LH18/24-SP650_081419

8/14/19

LH18/24-SP650_082019

8/20/19

LH18/24-SP650_082719

8/27/19

Ammonia as N    mg/L NV 11 11 8.9 1

Ortho-Phosphate mg/L NV 3.16 2.25 2.53 2.04

Total Organic Carbon (TOC) mg/L NV 2.25 19 2.3 0.72

mg/L - milligrams per liter

NV - No Value

GWTP Weekly Sampling - August 2019

Organic Carbon (415.1)

Location Description

Ammonia as N (350.3)

Ortho-Phosphate (365.3)

GWTP–Collected from a spigot on the discharge of effluent TK-650. Sampled Weekly.
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Location ID:

Sample Date: Units

Daily Maximum 

Conc

LH18/24-SP650_080619

8/6/19

LH18/24-SP650_082019

8/20/19

1,1,1-Trichloroethane mg/L 7,230 < 0.5 U < 0.5 U

1,1,2-Trichloroethane mg/L 216.9 < 0.5 U < 0.5 U

1,1-Dichloroethane mg/L 14,032 < 0.5 U < 0.5 U

1,1-Dichloroethene mg/L 253 < 0.5 U < 0.5 U

1,2-Dichloroethane mg/L 181 0.42 J 0.53 J

1,2-Dichloropropane mg/L 5 < 0.5 U < 0.5 U

Acetone mg/L 2,395 < 1.0 U < 1.0 U

Benzene mg/L 181 < 0.5 U < 0.5 U

Carbon tetrachloride mg/L 181 < 0.5 U < 0.5 U

Chlorobenzene mg/L 47,180 < 0.5 U < 0.5 U

Chloroform mg/L 3,615 < 0.5 U < 0.5 U

Ethylbenzene mg/L 57,025 < 0.5 U < 0.5 U

m,p-Xylene mg/L 83.6 < 1.0 U < 1.0 U

Methylene chloride mg/L 1,699 0.95 J < 1.0 U

o-Xylene mg/L 83.6 < 0.5 U < 0.5 U

Styrene mg/L 5,987 < 0.5 U < 0.5 U

Tetrachloroethene mg/L 180.7 < 0.5 U < 0.5 U

Toluene mg/L 4,189 < 0.5 U < 0.5 U

Trichloroethene mg/L 181 0.75 J 1.2

Vinyl chloride mg/L 72 < 0.5 U < 0.5 U

Chloride mg/L NV 338 444

Sulfate mg/L NV 37.6 36.7

mg/L - micrograms per liter

mg/L - milligrams per liter

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.

NV - No Value

J - estimated value between the detection limit and limit of quantitation and/or due to quality contol issues

Location Description

Volatile Organic Compounds (8260C)

Anions (9056)

GWTP – Collected from a spigot on the discharge of effluent TK-650. Sampled 

Biweekly.

GWTP Bi-Weekly Sampling - August 2019
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Location ID:

Sample Date: Units

Daily Maximum 

Conc

LH18/24-SP650_081419

8/14/19

GWTP – Collected from a spigot on 

the discharge of effluent TK-650. 

Sampled monthly

1,1,1-Trichloroethane mg/L 7,230 < 0.5 U

1,1,2-Trichloroethane mg/L 216.9 < 0.5 U

1,1-Dichloroethane mg/L 14,032 < 0.5 U

1,1-Dichloroethene mg/L 253 < 0.5 U

1,2-Dichloroethane mg/L 181 < 0.5 U

1,2-Dichloropropane mg/L 5 < 0.5 U

Acetone mg/L 2,395 3.4

Benzene mg/L 181 < 0.5 U

Carbon tetrachloride mg/L 181 < 0.5 U

Chlorobenzene mg/L 47,180 < 0.5 U

Chloroform mg/L 3,615 < 0.5 U

Ethylbenzene mg/L 57,025 < 0.5 U

m,p-Xylene mg/L 83.6 < 1.0 U

Methylene chloride mg/L 1,699 < 1.0 U

o-Xylene mg/L 83.6 < 0.5 U

Styrene mg/L 5,987 < 0.5 U

Tetrachloroethene mg/L 180.7 < 0.5 U

Toluene mg/L 4,189 < 0.5 U

Trichloroethene mg/L 181 0.93 J

Vinyl chloride mg/L 72 < 0.5 U

Barium mg/L 2 0.138

Lead mg/L 0.0046 < 0.00100 U

Selenium mg/L 0.012 < 0.00250 U

Silver mg/L 0.003 < 0.000500 U

Hexavalent Chromium mg/L 0.1244 < 0.0100 U

1,4-Dioxane mg/L 134.2 0.49

mg/L - micrograms per liter

mg/L - milligrams per liter

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.

J - estimated value between the detection limit and limit of quantitation and/or due to quality contol issues

Semi-Volatile Organic Compounds (8270D SIM)

GWTP Monthly Effluent Sampling - August 2019

Location Description

Volatile Organic Compounds (8260C)

Metals (6020A)

Hexavalent Chromium (7196A)
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Location ID:

Sample Date: Units
LH18/24-SP140_081419

8/14/19

GWTP – Collected from a spigot on the 

influent to TK-140. Sampled Monthly.

Selenium mg/L < 0.00250 U

Silver mg/L < 0.00050 U

Hexavalent Chromium   mg/L < 0.0100 U

Perchlorate    mg/L 8,800

mg/L - milligrams per liter

mg/L - micrograms per liter

U- Undetected: The analyte was analyzed for, but not detected and reported to the limit of detection.

GWTP Monthly Influent Sampling - August 2019

Location Description

Metals (6020A)

Hexavalent Chromium (7196A)

Perchlorate (6850)
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Location ID:

Sample Date: Units

MCL/MSC/P

CL

18WW19

_080819

8/8/19

18WW20

_080819

8/8/19
Site 18/24-NE, 

outside the fence 

line.  Outer 

region.

Site 18/24-N, 

outside the fence 

line.  Outer 

region.

Lab Package HS19080486 HS19080486

Well ID 18WW19  18WW20  

Perchlorate   mg/L 17* < 2.0 U < 2.0 U

1,1,1,2-Tetrachloroethane mg/l 110 < 0.5 U < 0.5 U

1,1,1-Trichloroethane mg/l 200 < 0.5 U < 0.5 U

1,1,2,2-Tetrachloroethane mg/l 14 < 0.5 U < 0.5 U

1,1,2-Trichloroethane mg/l 5 < 0.5 U < 0.5 U

1,1-Dichloroethane mg/l 10,000 < 0.5 U < 0.5 U

1,1-Dichloroethene mg/l 7 < 0.5 U < 0.5 U

1,1-Dichloropropene mg/l 2.9 < 0.5 U < 0.5 U

1,2,3-Trichlorobenzene mg/l 310 < 0.5 U < 0.5 U

1,2,3-Trichloropropane mg/l 0.041 < 0.5 U < 0.5 U

1,2,4-Trichlorobenzene mg/l 70 < 0.5 U < 0.5 U

1,2,4-Trimethylbenzene mg/l 5,100 < 0.5 U < 0.5 U

1,2-Dibromo-3-chloropropane mg/l 0.2 < 0.5 U < 0.5 U

1,2-Dibromoethane mg/l 0.05 < 0.5 U < 0.5 U

1,2-Dichlorobenzene mg/l 600 < 0.5 U < 0.5 U

1,2-Dichloroethane mg/l 5 < 0.5 U < 0.5 U

1,2-Dichloropropane mg/l 5 < 0.5 U < 0.5 U

1,3,5-Trimethylbenzene mg/l 5,100 < 0.5 U < 0.5 U

1,3-Dichlorobenzene mg/l 3,100 < 0.5 U < 0.5 U

1,3-Dichloropropane mg/l 29 < 0.5 U < 0.5 U

1,4-Dichlorobenzene mg/l 75 < 0.5 U < 0.5 U

2,2-Dichloropropane mg/l 42 < 0.5 U < 0.5 U

2-Butanone mg/l 61,000 < 1.0 U < 1.0 U

2-Chlorotoluene mg/l 2,000 < 0.5 U < 0.5 U

2-Hexanone mg/l 6,100 < 1.0 U < 1.0 U

4-Chlorotoluene mg/l 2,000 < 0.5 U < 0.5 U

4-Isopropyltoluene mg/l 10,000 < 0.5 U < 0.5 U

4-Methyl-2-pentanone mg/l 8,200 < 1.0 U < 1.0 U

Acetone mg/l 92,000 < 1.0 U < 1.0 U

Benzene mg/l 5 < 0.5 U < 0.5 U

Bromobenzene mg/l 2,000 < 0.5 U < 0.5 U

Bromochloromethane mg/l 4,100 < 0.5 U < 0.5 U

Bromodichloromethane mg/l 4.6 < 0.5 U < 0.5 U

Bromoform mg/l 36 < 0.5 U < 0.5 U

Bromomethane mg/l 140 < 0.5 U < 0.5 U

Carbon disulfide mg/l 10,000 < 1.0 U < 1.0 U

Carbon tetrachloride mg/l 5 < 0.5 U < 0.5 U

Chlorobenzene mg/l 100 < 0.5 U < 0.5 U

Chloroethane mg/l 41,000 < 0.5 U < 0.5 U

Chloroform mg/l 1,000 < 0.5 U < 0.5 U

Chloromethane mg/l 220 < 0.5 U < 0.5 U

cis-1,2-Dichloroethene mg/l 70 < 0.5 U < 0.5 U

cis-1,3-Dichloropropene mg/l 5.3 < 0.5 U < 0.5 U

Dibromochloromethane mg/l 34 < 0.5 U < 0.5 U

Dibromomethane mg/l 380 < 0.5 U < 0.5 U

Dichlorodifluoromethane mg/l 20,000 < 0.5 U < 0.5 U

Ethylbenzene mg/l 700 < 0.5 U < 0.5 U

Hexachlorobutadiene mg/l 20 < 1.0 U < 1.0 U

LHAAP-18/24  Sampling Event - August 2019
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Isopropylbenzene mg/l 10,000 < 0.5 U < 0.5 U

m,p-Xylene mg/l 10,000** < 1.0 U < 1.0 U

Methylene chloride mg/l 5 < 1.0 U < 1.0 U

Naphthalene mg/l 2,000 < 0.5 U < 0.5 U

n-Butylbenzene mg/l 4,100 < 0.5 U < 0.5 U

n-Propylbenzene mg/l 4,100 < 0.5 U < 0.5 U

o-Xylene mg/l 10,000** < 0.5 U < 0.5 U

sec-Butylbenzene mg/l 4,100 < 0.5 U < 0.5 U

Styrene mg/l 100 < 0.5 U < 0.5 U

tert-Butylbenzene mg/l 4,100 < 0.5 U < 0.5 U

Tetrachloroethene mg/l 5 < 0.5 U < 0.5 U

Toluene mg/l 1,000 < 0.5 U < 0.5 U

trans-1,2-Dichloroethene mg/l 100 < 0.5 U < 0.5 U

trans-1,3-Dichloropropene mg/l 29 < 0.5 U < 0.5 U

Trichloroethene mg/l 5 < 0.5 U < 0.5 U

Trichlorofluoromethane mg/l 31,000 < 0.5 U < 0.5 U

Vinyl chloride mg/l 2 < 0.5 U < 0.5 U

Aluminum mg/L 100 0.327 0.0246

Antimony mg/L 0.006 < 0.005000 U < 0.005000 U

Arsenic mg/L 0.01 0.000655 J < 0.005000 U

Barium mg/L 2 0.119 0.0929

Beryllium mg/L 0.004 < 0.005000 U < 0.005000 U

Cadmium mg/L 0.005 < 0.005000 U < 0.005000 U

Calcium mg/L NV 6.82 2.93

Chromium mg/L 0.1 0.0100 0.000595 J

Cobalt mg/L 6.1 0.000430 J 0.00504

Copper mg/L 1.3 < 0.00100 U < 0.00100 U

Iron mg/L NV 15.8 4.37

Lead mg/L 0.015 < 0.00100 U < 0.00100 U

Magnesium mg/L NV 3.17 2.08

Manganese mg/L 1.1* 0.279 0.220

Nickel mg/L 0.49* 0.00475 J 0.00749

Potassium mg/L NV 2.04 1.33

Selenium mg/L 0.05 < 0.00250 U < 0.00250 U

Silver mg/L 0.51 < 0.000500 U < 0.000500 U

Sodium mg/L NV 22.5 26.2

Thallium mg/L 0.002 < 0.000500 U < 0.000500 U

Vanadium mg/L 0.72 0.00202 J 0.000822 J

Zinc mg/L 31 0.0211 0.0191

Mercury mg/L 0.002 < 0.000100 U < 0.000100 U

1,4-Dioxane mg/l 9.1 NA 0.25

Notes:

Blue highlighting indicates concentrations above the MCL/MSC/PCL

NA - Not Analyzed

mg/L - micrograms per liter

mg/L - milligrams per liter

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

NV - No Value

*Perchlorate, manganese, and nickel compared to the PCL

** Value is for total xylenes

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

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

estimation due to discrepancies in meeting certain analyte-specific quality

control criteria.
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Subject: Final Minutes, Quarterly Restoration Advisory Board (RAB) Meeting 
Longhorn Army Ammunition Plant (LHAAP) 
Location of Meeting: Karnack Community Center, Karnack, Texas 
Date of Meeting: July 25, 2019, 6:00 PM Central Daylight Time (CDT) 
              

Meeting Participants: 
 
Army BRAC:  Rose M. Zeiler  
USACE:    Aaron Williams  
USAEC:    Amanda Sherman 
USGS:   Kent Becher 
Bhate:    Kim Nemmers  
APTIM:    Susan Watson 
USEPA Region 6:  Dorelle Harrison 
TCEQ:   April Palmie 
USFWS:  Paul Bruckwicki 
RAB:  Present: Judy VanDeventer, Paul Fortune, Carol Fortune, John Fortune, 

Charles Dixon, Nigel R. Shivers, and Sharron McAvoy 
Absent: Richard LeTourneau; Terry Britt; John Pollard, Jr.; Tom Walker; 
and Deon Hall 

Public: Laura-Ashley Overdyke (Executive Director of the Caddo Lake Institute 
[CLI]), Brad Eskue, Robert Speight, and Vicki Pace 

              
An agenda for the RAB meeting, a color copy of the Bhate Environmental Associates, Inc. (Bhate) 
slide presentation, and handouts (see list at end of meeting minutes) were provided for meeting 
attendees.   

Welcome and Introduction 
Mr. Paul Fortune, RAB Installation Co-Chair, called the RAB meeting to order at 6:05 pm CDT.  Mr. 
Fortune welcomed everyone and asked if there was anyone present that had not attended 
before.  Ms. Amanda Sherman stated that she is with the U.S. Army Environmental Command 
(USAEC).  Ms. Rose Zeiler introduced the new RAB members and presented the RAB agenda. 

Ms. Zeiler then reviewed the list of RAB members and asked Ms. Laura-Ashley Overdyke if there 
was any interest in the RAB from the public outreach.  Ms. Overdyke stated that the previous 
outreach did not result in anyone signing up, but that there are three other events scheduled for 
August 6 and 7, 2019, in Marshall, Jefferson, and Karnack, where the same handouts will be 
shared.  Ms. Zeiler explained the purpose of the RAB.  Ms. Zeiler explained that the meeting is 
held every 3 months and then presented the mission for the RAB.  Ms. Zeiler welcomed anyone 
that might be interested in joining the RAB to complete an application.  Ms. Kim Nemmers 
explained that the RAB member application is available on the website or can be emailed.  Ms. 
Zeiler then explained what information is available on the LHAAP website, including the 
Administrative Record (AR) updated through December 2018.  Ms. Zeiler stated that the website 
also has a calendar of activities including field activities ongoing at LHAAP. 
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Open Items 
Ms. Zeiler noted that the April 2019 RAB Meeting minutes had been sent out in May 2019.  Ms. 
Judy VanDeventer made a motion to accept the April 2019 RAB Meeting minutes.  Ms. Carol 
Fortune seconded the motion.  

Defense Environmental Restoration  
LHAAP-50 
Ms. Susan Watson discussed the LHAAP-50 Explanation of Significant Difference (ESD).  Ms. 
Watson explained that the Record of Decision (ROD) selects the remedy and that the ESD 
describes a change in that selected remedy.  Ms. Zeiler pointed to where LHAAP-50 is located 
within the LHAAP.  Ms. Watson explained the site history for LHAAP-50.  Ms. Watson explained 
that the site had a 47,000 gallon aboveground storage tank that received industrial waste water 
from sumps throughout Longhorn AAP.  This process continued from 1955 until 1988.  Ms. 
Watson stated that the water, after solids were filtered, was discharged to Goose Prairie Creek.  
Ms. Watson stated that investigations were conducted and contamination was identified in the 
area.  Specifically, Ms. Watson stated that the contaminants included chlorinated solvents and 
perchlorate in the groundwater and also perchlorate in the soil.  In 2010, the ROD selected 
monitored natural attenuation (MNA) for the groundwater, excavation of soil contamination that 
could leach into the groundwater, and land use controls (LUCs).  The ROD also had a contingency 
remedy of enhanced in-situ bioremediation (EISB) if the MNA was not effective.   

Ms. Watson explained that the Remedial Action-Operation [RA (O)] evaluated the remedy 
beginning in 2013.  The RA (O) is conducted to reevaluate the remedy.  In 2018, MNA was found 
to be ineffective based upon lines of evidence in a process developed by the USEPA.  Ms. Watson 
explained that the first line of evidence is contaminant concentrations that evaluate changes in 
concentrations over time and distance.  Ms. Watson explained that the concentrations of 
trichloroethene (TCE) and perchlorate increased from 2013 to 2018.  In addition, Ms. Watson 
explained that the TCE plume expanded.  Ms. Watson noted that the perchlorate plume did not 
expand.  Therefore, Ms. Watson explained that the Army, Texas Commission on Environmental 
Quality (TCEQ), and United States Environmental Protection Agency (USEPA) agreed that the 
contingency remedy was needed to enhance MNA and address the site plumes.  Ms. Watson 
stated that initiation of the contingency remedy required an ESD to the ROD.  Ms. Watson 
explained that approval is necessary before implementation of the contingency remedy.  The 
draft ESD proposed EISB as the contingency remedy and was submitted in April 2019 for 
Regulator review.  Ms. Watson stated that comment resolution is ongoing.  Ms. Watson stated 
that the next step is then the Contingency Remedial Action Work Plan (RAWP), which is currently 
being prepared.  Ms. Watson explained that, due to the expansion of the plume, an additional 
well is being installed.  Ms. Watson stated that the RAWP will be finalized after the groundwater 
data from the new well is received.  Ms. Watson stated that the remedy is anticipated to be 
implemented in the Fall of 2019.  Ms. Watson pointed out that the additional monitoring well 
location is in pink on RAB slide 10.  Ms. Watson stated that 18 monitoring wells are currently 
sampled.  Ms. Zeiler stated that the schedule for the remedial implementation will be on the 
LHAAP website. 
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Ms. Overdyke asked if the plume data at LHAAP-50 was included in the RAB meeting handouts.  
Ms. Watson stated that the data to define the extent of the plume has not been collected and 
was not in the handouts.  Ms. Watson said that once the remedial design and RAWP were 
approved the details would be presented at a RAB meeting.  Ms. Zeiler also explained that historic 
results could be found in the AR within the Annual RA (O) Reports, and then Ms. Watson 
explained how to search the AR online.  Ms. Watson stated that the best way to find a document 
is to search the index for the site, and then go to the year and volume within the AR based upon 
the site search.  Ms. Watson pointed out that each of the volumes have bookmarks labeled with 
letters to help find documents.   

Overview of Sites 
Ms. Watson discussed the field work completed the previous 3 months.  Ms. Watson stated that 
groundwater elevation measurements were completed at LHAAP-16 in May 2019 to evaluate 
groundwater flow.  Ms. Watson stated that RA (O) sampling was completed at several sites in 
May 2019 (LHAAP-37, LHAAP-50, and LHAAP-67) and that RA (O) sampling was completed at 
LHAAP-58 and LHAAP-18/24 in June 2019.   Ms. Watson stated that some repairs and 
maintenance were also completed at LHAAP-18/24. 

Ms. Watson then discussed the documents in process currently.  For LHAAP-03, the remedial 
design and RAWP for the excavation was approved in July 2019.  Ms. Zeiler noted that the 
excavation at LHAAP-03 was planned for the Fall of 2019.  Ms. Watson mentioned the ongoing 
ESD and Contingency RAWP previously discussed, the annual RA (O) Report for LHAAP-58, and 
the quarterly evaluation reports for the groundwater treatment plant (GWTP). 

Excavation and Injection Field Work 
Ms. Watson discussed the field work planned for the fall, which includes injections and 
excavations.  Ms. Watson noted that the work plan for the soil excavation at LHAAP-03 is final.  
Ms. Watson explained that paperwork needs to be filed with the TCEQ for the EISB injections at 
LHAAP-04, which is in process.  For LHAAP-16, Ms. Watson explained that there are monitoring 
wells that need to be installed, which have not been installed to date due to wet conditions.  Ms. 
Watson stated that once the monitoring wells at LHAAP-16 are installed, baseline samples will 
be collected and then the EISB injections will be completed.  At LHAAP-17, Ms. Watson explained 
that the site has an excavation component as well as groundwater extraction system 
installations.  Ms. Watson stated that the contingency EISB injections for LHAAP-50 was also 
planned for implementation in the fall 2019.  Ms. Zeiler noted that the field work is approximately 
2 months in duration to which Ms. Watson concurred.  Ms. Watson noted that the field work for 
LHAAP-16, LHAAP-17, and LHAAP-50 is behind schedule due primarily to the wet conditions over 
the past months.  Ms. Zeiler pointed out that both LHAAP-16 and LHAAP-17 were sites under the 
dispute resolution so these sites are now moving forward with the remedy implementation.  Ms. 
Zeiler also noted that LHAAP-03 and LHAAP-04 were also held up by the dispute, but now the 
remedies are being implemented at those sites.  Mr. Nigel Shivers asked if the rain had held up 
many of these remedies being implemented.  Ms. Zeiler responded that the rainfall had held up 
work especially at the sites near the creeks.  Ms. Overdyke asked if the hope is for August to help 
dry the sites out to which Ms. Zeiler concurred.   
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Ms. Nemmers then discussed the 3 month look ahead for LHAAP field work.  Ms. Nemmers stated 
that remedy implementation at LHAAP-03, LHAAP-04, LHAAP-16, LHAAP-17 and LHAAP-50 is the 
primary focus for the next 3 months along with groundwater monitoring to evaluate performance 
of remedies in place at sites.  Ms. Nemmers stated that monitoring wells are planned for 
installation the following week to begin the implementation of the remedies.  Ms. Nemmers 
stated that the current schedule is for the excavation work at LHAAP-17 and LHAAP-03 to be 
completed first followed by the injections in September.  Ms. Nemmers stated that the field 
activities completed in the coming months would be presented at the October 2019 RAB 
meeting.   

Ms. Nemmers stated that the RAWP for LHAAP-50 will be finalized once the new well is installed 
and the groundwater analytical results are received.  Ms. Nemmers stated that the plan is also to 
complete the injections in the coming month at LHAAP-50.  Ms. Nemmers indicated that LHAAP-
58 was discussed at RAB meetings last year and that the remedy is in place.  Currently, quarterly 
groundwater sampling of the western plume is ongoing.  The RA (O) Report for LHAAP-58 will be 
prepared to evaluate the past year of sampling but Ms. Nemmers stated that the results look 
good so far.  Ms. Nemmers stated that the quarterly evaluation reports for the GWTP are in 
process with the fourth quarter 2018 report having been issued.  Ms. Nemmers noted that these 
GWTP reports also include the groundwater analytical results for LHAAP-16 and LHAAP-18/24, 
which is why they are listed in the site name next to the document on the slides.   

Groundwater Treatment Plant  
Ms. Nemmers stated that there were handouts with the information on the slides for the GWTP 
that provide more details.  Ms. Nemmers pointed out that the chart depicts discharge of treated 
water that includes water from the INF Pond so the peaks and valleys of the chart do not 
necessarily represent problems with the GWTP.  The increase in flow in a particular month is 
typically associated with discharge to the Bayou from the INF pond.  Ms. Nemmers stated that 
there were no major issues with the GWTP since the RAB last met but repairs were made at 
LHAAP-18/24 for the water conveyance line.  In addition, Ms. Nemmers noted that a pump for 
moving water to the air stripper needed to be repaired.   

Surface Water Sampling 
Ms. Nemmers presented the five locations sampled for surface water and stated that results are 
usually non-detect and well below the action level.  Ms. Nemmers stated that there were no 
issues to note this past quarter.  Ms. Nemmers stated that this information is also provided in a 
handout. 

LHAAP-18/24, LHAAP-29, and LHAAP-47 
Mr. Aaron Williams explained that HDR, Inc., has a separate contract for sites that do not have a 
ROD and is responsible for selection of the final remedy at three sites (LHAAP-18/24, LHAAP-29, 
and LHAAP-47).  Mr. Williams explained that LHAAP-18/24 is now in the ROD phase.  Mr. Williams 
stated that the draft ROD for LHAAP-18/24 is expected to go to the Regulators in September 2019 
as the document is currently in Army review.  Mr. Williams stated that the Draft Final ROD for 
LHAAP-29 was submitted to the Regulators on July 15, 2109.  If the Regulators have no further 
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concerns, Mr. Williams indicated that the LHAAP-29 ROD will be ready for signatures on August 
15, 2019.  For LHAAP-47, Mr. Williams explained that an Addendum to the Post-Screening 
Investigation (PSI) Report was completed and submitted to the Regulators on July 1, 2019.  Mr. 
Williams discussed that the four surface water samples, collected as part of the PSI Addendum, 
showed all results were below standards.  Mr. Williams also noted that water levels were 
collected from monitoring wells sampled nearest the surface water samples to determine if the 
groundwater was contributing to Goose Prairie Creek, and that only one monitoring well had a 
groundwater elevation higher than the creek.  Mr. Williams stated that the revised Draft ROD is 
planned for submittal to the Regulators in August 2019.  

Mr. Williams stated that the Five Year Review (FYR) was completed in May 2019 and will be added 
to the AR.  Mr. Williams stated that the FYR was completed to determine if the interim and final 
remedies at 12 LHAAP sites are or remain protective of human health and the environment.  Mr. 
Williams stated that the conclusion of the FYR was that all of the remedies are protective or short-
term protective.  For sites that were short-term protective, recommendations were noted in the 
FYR.  Mr. Williams stated that the recommendations are either being implemented or are in the 
process of being implemented.  More specifically, Mr. Williams stated that the final remedy for 
LHAAP-16 is being implemented and the final ROD for LHAAP-18/24 is in process.  Mr. Williams 
stated that many of the monitoring wells at LHAAP-46 are dry, but that the contractor is going to 
the site during heavy rain periods to determine if groundwater is present in the monitoring wells 
and sample, if so.  This data collected, if able, will be used to evaluate declining trends during 
high recharge periods.  Mr. Williams stated that the contingency remedy for LHAAP-50 is being 
implemented as discussed earlier in the meeting, and that the EISB remedy and performance 
monitoring at LHAAP-58 has already been completed.  Mr. Williams stated that additional wells 
are being installed at LHAAP-12, LHAAP-50, and LHAAP-67 the following week if the sites remain 
dry.  Mr. Williams pointed out the location for the new monitoring well at LHAAP-12, which is 
where monitoring well 12WW10 was previously located.  The FYR pointed out that no well is 
located downgradient of the plume to evaluate if the plume is moving.  Mr. Williams pointed out 
the two new monitoring well locations planned at LHAAP-67 to confine the plume boundary 
based upon 1,1-dichlorothene detections. 

Mr. Shivers asked if the draft final ROD for LHAAP-29 had been submitted.  Ms. April Palmie 
explained that the USEPA and TCEQ had issued comments and that if those comments were 
addressed satisfactorily, then the ROD will be routed for signature.  Ms. Palmie explained that 
the ROD is within the middle of the 30-day review time frame for the regulators because the ROD 
was submitted on July 15, 2019.  Mr. Shivers asked if there was a schedule for the signatures.  
Ms. Palmie explained that Ms. Zeiler usually obtains the signatures relatively quickly and that the 
USEPA is hoping the ROD will be finalized by September 30, 2019.   

Next RAB Meeting Schedule and Closing Remarks 
Ms. Zeiler then discussed the next meeting with the RAB members.  It was decided that the next 
RAB Meeting will be held on October 17, 2019, with the meeting starting at 6:00 pm CDT at the 
Karnack Community Center.  Ms. Zeiler requested public questions or topics to be discussed at 
the next RAB meeting. 
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Adjourn 
Ms. VanDeventer made the motion to adjourn and Mr. Paul Fortune seconded the motion.  The 
meeting adjourned at 5:41 pm CDT.   
 
July 2019 Meeting Attachments and Handouts: 

• Meeting Agenda 
• Color Copy of Bhate Presentation Slides 
• GWTP – Processed Groundwater Volumes Handout 
• Surface Water Sampling Handout 
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Abbreviations and Acronyms

Restoration Advisory Board Meeting

μg/L Micrograms per liter
DERP Defense Environmental Restoration 

Program
ECP Environmental Condition of 

Property
EISB Enhanced In Situ Bioremediation
ESD Explanation of Significant 

Differences
ft bgs Feet below ground surface
GPW Goose Prairie Creek Water Sample
GW-Res Residential Groundwater
GWTP Groundwater Treatment Plant
HBW Harrison Bayou Water Sample
ISB In-Situ Bioremediation
LHAAP Longhorn Army Ammunition Plant
MNA Monitored natural attenuation

PCL Protective Concentration Level
PDI Pre-Design Investigation
PSI
RAB

Pre-Screening Investigation
Restoration Advisory Board

RA(O) Remedial Action Operation
RAWP Remedial Action Work Plan
ROD Record of Decision
TCE Trichloroethylene
TCEQ Texas Commission on 

Environmental Quality
TRRP
USEPA

Texas Risk Reduction Program
U.S. Environmental Protection 
Agency
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Agenda

Restoration Advisory Board Meeting

06:00 Welcome and Introduction
06:05 Open Items {RMZ}
- Purpose of the RAB Meeting
- Ongoing Outreach/Website 
- RAB Administrative Issues

o  Minutes (April 2019 RAB Meeting)
06:15 Defense Environmental Restoration Program (DERP) Update {Bhate} 
- LHAAP-50 ESD to the September 2010 ROD
- Documents and Field Work Completed since last RAB 
- Upcoming Excavation and Injection Field Work
- Three Month Look ahead
- Groundwater Treatment Plant (GWTP) Update
06:45 Other Defense Environmental Restoration Program (DERP) Update {RMZ}

- LHAAP-18/24 Record of Decision and Responsiveness Summary
- LHAAP-29 Record of Decision and Responsiveness Summary
- LHAAP-47 Record of Decision and Responsiveness Summary
- Five Year Review Update – Recommendations for Sites 12, 50 and 67

06:55 Next RAB Meeting Schedule and Closing Remarks {RMZ}
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Purpose of the RAB Meeting

Restoration Advisory Board Meeting

• Held every 3 months
• The mission of the Longhorn Army Ammunition Plant (LHAAP) RAB is 

to promote community awareness and obtain constructive 
community review and comments on environmental restoration 
activities at the former LHAAP
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The Army Wants You to be Informed

Restoration Advisory Board Meeting

• The Army is committed to protecting human health and the 
environment; key to that commitment is engaging the community and 
increasing public participation in environmental restoration at LHAAP

• You are encouraged to:
- Attend RAB Meetings and/or become a member of the RAB
- Visit the Longhorn environmental website at www.longhornaap.com

- Website is regularly updated to indicate the upcoming field events 
at each site including groundwater sampling, monitoring well 
installations, soil sampling, or remediation activities

- Make suggestions for improving communication – the Army 
welcomes and appreciates community feedback

00937253
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RAB Administrative Issues

Restoration Advisory Board Meeting

• Current RAB Members
• Judy VanDeventer
• Tom Walker
• Charles Dixon 
• Carol Fortune
• Sharron McAvoy
• Deon Hall

• John R. Fortune
• Paul Fortune
• John Pollard, Jr. 
• Richard LeTourneau
• Terry Britt
• Nigel Shivers

• Discussion of April 2019 RAB Meeting minutes/motion to accept

• Welcome our newest RAB Members
• Sharron McAvoy
• Deon Hall
• John R. Fortune

00937254
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LHAAP-50 ESD to September 2010 ROD

Restoration Advisory Board Meeting

https://www.smartdata-solutions.com/

• Site Background
– LHAAP-50 had a 47,000-gallon aboveground storage tank receiving industrial 

wastewater from various production sumps throughout LHAAP between 1955 and 1988
– After solids were filtered, the water was discharged to Goose Prairie Creek
– Constituents of concern at LHAAP-50 were chlorinated solvents and perchlorate in 

groundwater and perchlorate in soil
– The selected remedy in the 2010 Record of Decision (ROD) was monitored natural 

attenuation (MNA), excavation of soil to eliminate groundwater contamination from 
contaminated soil, and land use controls as the remedy for groundwater. The ROD also 
included a contingency remedy for groundwater if MNA was not effective.

• Groundwater Remedial Action Operation (RA[O]) Monitoring
– RA(O) groundwater Monitoring began in 2013
– In 2018, MNA was found to be ineffective based on evaluation of several lines of 

evidence
– The first line of evidence is based on contaminant concentrations
– Concentrations of trichloroethylene (TCE) and perchlorate increased from 2013 to 2018, 

and the TCE plume has expanded beyond its baseline footprint
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LHAAP-50 ESD to September 2010 ROD

Restoration Advisory Board Meeting

https://www.smartdata-solutions.com/

• Explanation of Significant Differences
– The Army, USEPA, and TCEQ agree that the contaminant plume has 

expanded in groundwater at LHAAP-50 and that a contingency remedy to 
enhance MNA is needed to address the chlorinated solvents and 
perchlorate in groundwater

– To initiate the contingency remedy, an ESD to the approved ROD is required
– The Draft ESD, proposing in situ bioremediation as a contingency remedy, 

was submitted for regulatory review in April 2018 and comment resolution 
is ongoing

– A Contingency Remedial Action Work Plan (RAWP) is being prepared for the 
implementation of the contingency remedy

– One additional shallow zone groundwater monitoring well is proposed to 
better define the plume as part of the contingency remedial action

– Implementation of the Contingency RAWP is anticipated in Fall 2019
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LHAAP-50 New Well Location

Restoration Advisory Board Meeting

https://www.smartdata-solutions.com/
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Completed Field Work Since Last RAB Meeting

Restoration Advisory Board Meeting

Site Activity

LHAAP-16 Groundwater Elevation Measurements – May 2019

LHAAP-37 RA(O) Sampling – May 2019

LHAAP-50 RA(O) Sampling – May 2019

LHAAP-58 RA(O) Sampling –June 2019

LHAAP-67 RA(O) Sampling – May 2019

LHAAP-18/24 RA(O) Sampling – June 2019 and maintenance/repairs
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Documents in Process

Restoration Advisory Board Meeting

Site Document

LHAAP-03 Remedial Design and RAWP (Approved July 2019)

LHAAP-50 ESD
Contingency RAWP

LHAAP-58 Annual RA(O) Report

GWTP
Quarterly Evaluation 4th Quarter (October - December 2018)
Quarterly Evaluation 1st Quarter (January – March 2019)
Quarterly Evaluation 2nd Quarter (April – June 2019)
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Excavation and Injection Field Work

Restoration Advisory Board Meeting

• Planned Major Remedial Field Work Activities for Summer/Fall 2019
– LHAAP-03 Soil Excavation
– LHAAP-04 ISB Injections
– LHAAP-16 Well Installations and In Situ Bioremediation (ISB) Injections
– LHAAP-17 Excavation and Groundwater Extraction System Installation
– LHAAP-50 Contingency ISB Injections

• Challenges
– Key LHAAP-16 well installations delayed by wet conditions along Harrison 

Bayou
– LHAAP-17 excavation area requires dryer conditions to allow large trucks 

and equipment to access site
– LHAAP-50 injection plan is dependent upon data from a new well, which 

cannot be installed until the site dries out 
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3 Month Look Ahead - Field Work by Bhate 
Team

Restoration Advisory Board Meeting

Site Activity

LHAAP-03 Complete soil excavation

LHAAP-04 Complete ISB injections

LHAAP-16 Complete well installations and ISB injections

LHAAP-17 Complete soil excavation and extraction system installation

LHAAP-37 RA(O) Sampling – August 2019

LHAAP-58 RA(O) Sampling – September 2019
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3 Month Look Ahead – Documents by Bhate 
Team

Restoration Advisory Board Meeting

Site Document

LHAAP-50 Explanation of Significant Differences
Remedial Action Work Plan

LHAAP-58 RA(O) Report

GWTP, LHAAP-16, and
LHAAP-18/24 

Quarterly Evaluation Report:  Fourth Quarter 
(October – December) 2018
Quarterly Evaluation Report: First Quarter (January –
March 2019)
Quarterly Evaluation Report: Second Quarter (April –
June 2019)
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GWTP Update

Restoration Advisory Board Meeting 00937263
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Surface Water Sample Results

Restoration Advisory Board Meeting 00937264
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• LHAAP-18/24
– Draft Record of Decision submittal planned for 

September 2019
• LHAAP-29

– Draft Final Record of Decision submitted to Regulators 
on July 15, 2019

• LHAAP-47
– Draft Addendum Post Screening Investigation Report 

submitted to regulators on July 1, 2019
– Revised Draft Final Record of Decision planned for 

August 2019

LHAAP-18/24, 29 & 47 HDR Document Status
00937266
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LHAAP 2019 Five Year Review Summary
Purpose: Evaluate whether the Interim Remedial Action or Final Remedial Actions 
implemented at twelve LHAAP sites are or remain protective of human health and the 
environment

Sites Evaluated: LHAAP-12, LHAAP-16, LHAAP-18/24, LHAAP-37, LHAAP-46, LHAAP-49, 
LHAAP-50, LHAAP-58, LHAAP-67, LHAAP-001-R-01, LHAAP-003-R-01 and LHAAP-004-R-
01

Conclusions:  The remedial actions for all sites are either protective or short-term 
protective

For sites that were found to be short-term protective, issues were identified that could 
affect future protectiveness

Recommendations to address issues include: implement the final remedy (LHAAP-16 
and LHAAP-18/24), evaluate declining trends during high recharge periods (LHAAP-46), 
implement contingency remedy (LHAAP-50), implement EISB performance monitoring 
(LHAAP-58), install additional well/wells (LHAAP-12 and LHAAP-67)
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LHAAP Five Year Review Summary
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LHAAP-12, -50, and -67 Recommendations

• LHAAP-12 FYR Recommendation:
– Establish a well network that captures seasonal and spatial 

variations in Chemical of Concern-impacted groundwater flow 
direction by adding a well to the southeast.

• LHAAP-50 FYR Recommendation:
– Implement Enhanced In Situ Bioremediation (EISB) performance 

monitoring and assess if additional monitoring wells are required 
to delineate the plume to the south and southwest.

• LHAAP-67 Recommendation:
– Evaluate data in the north area of the plume to determine if 

temporary exceedances indicate plume migration or require 
extension of the plume boundary well monitoring system

00937270



Longhorn Army Ammunition Plant, Karnack, TX | p.24

LHAAP-12 New Monitoring Well Location
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LHAAP-67 New Monitoring Well Locations

00937272



Longhorn Army Ammunition Plant, Karnack, TX | p.26

Restoration Advisory Board Meeting

• Schedule October 2019 RAB Meeting
• Other Issues/Remarks
• Thank you for coming

Next RAB Meeting Schedule & 
Closing Remarks

00937273
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Groundwater Treatment Plant - Processed Groundwater Volumes 
The amount of groundwater treated is determined by measuring the number of gallons of processed water discharged. 

Processed Water Discharged Data 
(in gallons) 

Oct-07 Nov-07 Dec-07 Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 Aug-08 Sep-08 
1,041,491 848,356 804,822 792,148 665,883 818,872 791,306 568,812 776,904 748,377 690,052 617,199 

            
Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 
655,059 619,274 726,118 552,299 598,144 433,800 488,807 526,958 387,644 0 414,853 735,716 

            
Oct-09 Nov-09 Dec-09 Jan-10 Feb-10 Mar-10 Apr-10 May-10 Jun-10 Jul-10 Aug-10 Sep-10 
808,322 636,306 727,492 391,898 695,343 802,656 894,731 962,121 1,257,977 1,314,924 1,041,495 1,136,547 

            
Oct-10 Nov-10 Dec-10 Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 
956,567 705,805 849,712 811,679 668,281 1,090,348 817,325 900,338 916,552 784,369 652,524 733,456 

            
Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 Sep-12 
748,102 658,250 684,903 865,453 725,000* 730,000* 980,000* 630,000* 0 0 0 349,012 

            
Oct-12 Nov-12 Dec-12 Jan-13 Feb-13 Mar-13 Apr-13 May-13 Jun-13 Jul-13 Aug-13 Sep-13 
617,037 607,610 560,436 869,710 751,213 641,708 699,776 746,885 392,719 962,890 843,913 716,057 

            
Oct-13 Nov-13 Dec-13 Jan-14 Feb-14 Mar-14 Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14 
813,974 727,442 706,416 552,657 738,691 844,095 811,346 972,913 611,505 626,253 573,601 575,376 

            
Oct-14 Nov-14 Dec-14 Jan-15 Feb-15 Mar-15 Apr-15 May-15 Jun-15 Jul-15 Aug-15 Sep-15 
440,877 572,479 634,890 614,073 516,592 1,111,859 1,108,336 822,637 1,020,313 1,002,887 951,758 306,467 

            
Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16 
128,586 209,088 120,234 454,444 1,028,210 1,201,904 1,224,064 1,094,528 792,311 844,916 1,032,732 805,728 

            
Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 
890,892 617,570 353,327 544,543 745,790 550,555 454,860 896,514 890,391 528,538 195,198 961,324 

            
Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul - 18 Aug-18 Sep-18 
517,945 368,318 453,155 325,566 1,607,996 1,319,474 630,888 403,369 329,448 140,247 150,228 901,856 

 
Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19 Apr-19 May-19 June-19    

1,502,926 71,204 392,024 369,490 1,534,825 463,698 271,989 758,312 1,133,830    
*Indicates Estimate 
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Water Discharge Location and Volume (Gallons) 

Month Total Combined to 
Harrison Bayou 

LHAAP-18/24 
Sprinklers 

GWTP To INF 
Pond 

INF Pond to 
Harrison Bayou 

Contract 
Hauled 
Off-Site 

Dec-16 0 236,688 0 0 0 
Jan-17 0 0 0 0 0 
Feb-17 0 0 0 0 14,355 
Mar-17 127,242 0 0 0 14,400 
Apr-17 113,038 0 236,821 0 0 
May-17 0 0 534,155 0 0 
Jun-17 958,404 0 294,550 490,574 0 
Jul-17 0 0 528,538 0 0 

Aug-17 0 0 195,197 0 0 
Sep-17 651,434 0 309,980 651,434 0 
Oct-17 0 0 517,945 0 0 
Nov-17 0 0 368,318 0 0 
Dec-17 560,350 0 453,155 560,350 0 
Jan-18 325,566 0 253,177 325,566 0 
Feb-18 1,607,996 0 62,017 1,430,634 0 
Mar-18 1,319,474 0 0 870,816 0 
Apr-18 630,888 0 0 630,888 0 
May-18 403,369 0 0 403,369 0 
Jun-18 193,669 0 135,779 0 0 
Jul -18 0 0 140,247 0 0 

Aug -18 49,409 0 100,819 0 0 
Sep-18 585,397 0 316,459 524,484 0 
Oct-18 1,409,106 0 93,820 1,016,285 0 
Nov-18 71,204 0 0 0 0 
Dec-18 392,024 0 0 0 0 
Jan-19 369,490 0 0 369,490 0 
Feb-19 1,534,825 0 0 1,326,485 0 
Mar-19 463,698 0 0 83,250 0 
Apr-19 271,989 0 0 0 0 
May-19 758,312 0 0 253,817 0 
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Month Total Combined to 
Harrison Bayou 

LHAAP-18/24 
Sprinklers 

GWTP To INF 
Pond 

INF Pond to 
Harrison Bayou 

Contract 
Hauled 
Off-Site 

Jun-19 1,133,830 0 0 847,918 0 
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Harrison Bayou and Goose Prairie Creek – Perchlorate Data 
Surface water samples are collected quarterly from each location in Harrison Bayou and Goose Prairie 

Creek, unless the sampling location is dry. 
Surface Water Sample Data (in micrograms per liter) 

Quarter 3rd 4th 1st  2nd 3rd 4th 1st  2nd 3rd 4th 1st  
Creek 

Sample 
ID 

Jul 
1999 

Sep 
1999 

Feb 
2000 

Apr 
2000 

Aug 
2000 

Dec 
2000 

Feb 
2001 

Apr 
2001 

July 
2001 

Oct 
2001 

Jan 
2002 

GPW-1 <1.0U - 4 <4.0 U <4.0 U <4.0 U - 2.65 <4.0 U <4.0 U <4.0 U 
GPW-3 <1.0U <4.0 U 17 8 <4.0 U <4.0 U - 2.28 <4.0 U <4.0 U <4.0 U 
HBW-1 - <80.0 U 310 23 - - <4.0 U - <4.0 U <4.0 U <4.0 U 
HBW-7 - <8.0 U 370 110 - - <4.0 U - <4.0 U <4.0 U <4.0 U 
HBW-10 - <8.0 U 905 650 <4.0 U - <4.0 U - <4.0 U - - 
            

Quarter 2nd 3rd 4th 1st  2nd 3rd 3rd 4th 2nd 3rd 4th 
Creek 

Sample 
ID 

June 
2002 

Sept 
2002 

Dec 
2002 

Feb 
2003 

June 
2003 

Aug 
2003 

July 
2004 

Dec 
2006 

May 
2007 

Aug 
2007 

Dec 
2007 

GPW-1 <4.0 U <4.0 U 18.3 18.6 59.9 - 2.25 - <1.0 U <1.0 U 10.7 
GPW-3 <4.0 U <4.0 U 5.49 12.6 14.7 - 2.2 - <1.0 U <1.0 U 7.48 
HBW-1 <4.0 U <4.0 U <4.0 U - <4.0 U 99.3 <0.2U <1.0 U <1.0 U 122 <1.0 U 
HBW-7 <4.0 U <4.0 U <4.0 U - <4.0 U <4.0 U <0.2U <1.0 U <1.0 U 1.02 <1.0 U 
HBW-10 <4.0 U <4.0 U <4.0 U - <4.0 U - <0.2U <1.0 U <1.0 U <1.0 U <1.0 U 
            

Quarter 1st  2nd 3rd 4th 2nd 3rd 3rd 3rd 4th 1st  2nd 
Creek 

Sample 
ID 

Mar 
2008 

Jun 
2008 

Sep 
2008 

Dec 
2008 

May 
2009 

Jul 
2009 

Aug 
2009 

Sep 
2009 

Dec 
2009 

Mar 
2010 

Jun 
2010 

GPW-1 27 <0.5U <0.5U <0.22U 16 <4U NS <1.2U 3.7 1.3J <0.6U 
GPW-3 21.9 9.42 1.1 <0.22U 8.9 <4U NS <0.6U 2.8 1.8J <0.6U 
HBW-1 <0.5U <0.5U <0.5U <0.22U <0.55U <4U NS <1.5U <0.275U 1.5U <0.6U 
HBW-7 <0.5U <0.5U <0.5U <0.22U <0.55U <4U 24 <1.2U <0.275U 1.5U <0.6U 
HBW-10 <0.5U <0.5U <0.5U <0.22U <0.55U <4U NS <1.5U <0.275U 1.2U <0.6U 
            

Quarter 3rd 4th 1st  2nd 3rd 4th 1st  2nd 3rd 4th 1st  
Creek 

Sample 
ID 

Sep 
2010 

Dec 
2010 

Mar 
2011 

Jun 
2011 

Sep 
2011 

Dec 
2011 

Mar 
2012 

Jun 
2012 

Not 
Applicable 

Jan & 
Feb 
2013 

Mar 
2013 

GPW-1 dry <0.1U 8.7 dry dry 1.76 0.163J dry NS 1.65 0.735 
GPW-3 dry 0.199J 0.673 dry dry 1.31 0.261 dry NS 1.74 0.754 
HBW-1 dry <0.1U <0.2U dry dry <0.1U 0.1U dry NS <0.2U <0.2U 
HBW-7 dry <0.1U <0.2U dry dry 0.171J 0.1U dry NS <0.2U <0.2U 
HBW-10 dry <0.1U <0.2U dry dry <0.1U 0.1U dry NS <0.2U <0.2U 
            

Quarter 2nd 3rd 4th 1st  2nd  3nd  4th 1st 2nd  3rd  4th 
Creek 

Sample 
ID 

Jun 
2013 

Sept 
2013 

Dec 
2013 

Feb 
2014 

May 
2014 

Aug 
2014 

Nov 
2014 

Feb 
2015 

May 
2015 

Aug 
2015 

Nov 
2015 

GPW-1 dry <0.2 U dry 0.766 dry dry 0.244 J 0.311 J 0.156J dry 0.142 J 
GPW-3 dry <0.2 U dry 1.15 dry dry 0.276 J 0.344 J dry dry 0.311 J 
HBW-1 <0.2U <0.2 U dry <0.2 U dry dry <0.2 U <0.2 U dry dry <0.2 U 
HBW-7 <0.2U <0.2 U dry 0.201 J dry dry <0.2 U 0.124 J dry dry <0.2 U 
HBW-10 <0.2U <0.2 U dry <0.2 U dry dry <0.2 U <0.2 U dry dry <0.2 U 
            

Quarter 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 
Creek 

Sample 
ID 

Feb 
2016 

May 
2016 

Aug 
2016 

Nov 
2016 

Feb 
2017 

May 
2017 

Aug 
2017 

Dec 
2017 Mar 2018 June 

2018 
August 

2018 

GPW-1 0.447 6.59 <0.2 U 0.301 J <1 U 0.263 dry <4.0 U <4.0 U dry <2.0 U 
GPW-3 0.474 0.457 0.141 0.563 <1 U 0.274 dry <4.0 U <4.0 U dry <2.0 U 
HBW-1 <0.2 U <0.2 U <0.2 U <0.2 U <1 U <0.2 U <0.2 U 1.1 J <4.0 U dry <2.0 U 
HBW-7 <0.2 U <0.2 U <0.2 U 0.318 J <1 U 0.155 <0.2 U <4.0 U <4.0 U dry <2.0 U 
HBW-10 <0.2 U <0.2 U <0.2 U <0.2 U <1 U <0.2 U 0.111J <4.0 U <4.0 U dry <2.0 U 

NS – not sampled  U – non-detect J – Estimated Dry – no surface water  
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Quarter 4th 1st 2nd 

Creek 
Sample 

ID 

Oct 
2018 

Jan 
2019 

April 
2019 

GPW-1 <2.0 U <2.0 U <2.0 U 
GPW-3 <2.0 U <2.0 U <2.0 U 
HBW-1 <2.0 U <2.0 U <2.0 U 
HBW-7 <2.0 U <2.0 U <2.0 U 
HBW-10 <2.0 U <2.0 U <2.0 U 

NS – not sampled  U – non-detect J – Estimated Dry – no surface water 

00937279



 

 

0

5

10

15

20

25

30

Pe
rc

hl
or

at
e 

in
 µ

g/
L

Date

Surface Water Samples - Perchlorate

GPW-1 GPW-3
HBW-1 HBW-7
HBW-10 GW-Res PCL for Perchlorate

Perchlorate Screening Criteria (26 µg/L) - Effective Until 2016

Perchlorate Screening Criteria - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater 
Residential Protective Concentration Level (PCL) 17 micrograms per liter (µg/L) 
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Longhorn Army Ammuntion Plant Creek Sampling Locations 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

 
                         October 29, 2019 

 
DAIM-ODB-LO 
 
Mr. Rich Mayer 
U.S. Environmental Protection Agency 
Federal Facilities Section R6 
1445 Ross Avenue 
Dallas, TX 75202-2733 
 
Re: Draft Final Year 2 Long-Term Management Report for LHAAP-001-R-01 and 

LHAAP-003-R-01 Longhorn Army Ammunition Plant, Karnack Texas 
 
Dear Mr. Mayer, 
 
One hard copy and one compact disc (CD) of the above-referenced document is being 
transmitted to you for your records.  As noted in your October 22, 2019, the Land Use Control 
Compliance Certification Form page was updated to include the Land Use Control Plan date of 
July 2008. 
 
The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of 
the Army as part of Bhate’s Performance Based Remediation contract for the facility.  I ask that 
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the 
project. 
 
The point of contact for this action is the undersigned.  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 
 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX (1 hard copy and 1 CD) 
P. Bruckwicki, Caddo Lake NWR, TX (1 hard copy and 1 CD) 
A. Williams, USACE, Fort Worth, TX District (1 CD) 
R. Smith, USACE, Fort Worth, TX District (Transmittal Letter) 
A. Sherman, USAEC, San Antonio, TX (1 CD) 
K. Nemmers, Bhate, Lakewood, CO (1 CD) 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

 
                         October 29, 2019 

 
DAIM-ODB-LO 
 
Ms. April Palmie 
Texas Commission on Environmental Quality 
Superfund Section, MC-136 
12100 Park 35 Circle, Bldg D 
Austin, TX  78753 
 
Re: Draft Final Year 2 Long-Term Management Report for LHAAP-001-R-01 and 

LHAAP-003-R-01 Longhorn Army Ammunition Plant, Karnack Texas 
 
Dear Ms. Palmie, 
 
One hard copy and one compact disc (CD) of the above-referenced document is being 
transmitted to you for your records. 
 
The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of 
the Army as part of Bhate’s Performance Based Remediation contract for the facility.  I ask that 
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      Longhorn AAP Site Manager 
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A. Sherman, USAEC, San Antonio, TX (1 CD) 
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1 INTRODUCTION 
This document presents the monitoring of land use controls (LUCs) associated with the remedy 
set forth in the Final Longhorn Army Ammunition Plant (LHAAP) Record of Decision (ROD) (Shaw 
Environmental & Infrastructure, Inc. [Shaw], August 2016) for Military Munitions Response 
Program (MMRP) sites LHAAP-001-R-01 (South Test Area/Bomb Test Area) and LHAAP-003-R-01 
(Ground Signal Test Area).  This Year 2 LUC Monitoring Report was prepared for the United States 
(U.S.) Army under the Worldwide Environmental Remediation Services Contract No. W9128F-13-
D-0012 managed by the U.S. Army Corps of Engineers (USACE), Tulsa District. 

1.1 Facility Background 

The LHAAP is an inactive, government-owned, formerly contractor-operated and maintained 
industrial facility located in central-east Texas, in the northeastern corner of Harrison County. 
The facility occupies approximately 1,200 of its former 8,416 acres located between State 
Highway 43 in Karnack, Texas, and the southwestern shore of Caddo Lake, as shown on Figure 1-
1. The LHAAP was listed as a National Priorities List site on August 9, 1990, due to threatened
releases of hazardous substances, pollutants, or contaminants.  The U.S. Environmental 
Protection Agency (USEPA), the Texas Water Commission (now the Texas Commission on 
Environmental Quality), and the U.S. Army signed a Federal Facility Agreement on December 30, 
1991, to address the contamination at LHAAP. 

1.2 Munitions Response Sites LHAAP-001-R-01 and LHAAP-003-R-01 
Site Descriptions 

Munitions response site (MRS) LHAAP-001-R-01 (South Test Area/Bomb Test Area) is co-located 
with Installation Restoration Program (IRP) site LHAAP-27 and is situated in the southern portion 
of LHAAP and covers an area of approximately 79 acres (Figure 1-2).  Site LHAAP-001-R-01 was 
constructed in 1954 and used for testing photoflash bombs produced at the facility until 
approximately 1956.  During the late 1950s, illuminating signal devices were also demilitarized 
within pits excavated in the vicinity of the test pad.  During the 1960s, leaking production items 
may have been demilitarized by detonation.  Leaking white phosphorus (WP) munitions were 
supposedly disposed of, although no primary source documentation concerning this effort has 
been located.  In 1984, a LHAAP Contamination Survey indicated that the area had been relatively 
inactive since the early 1960s and no disposal or testing activities have been carried out in this 
area since that time.  LHAAP-001-R-01 was identified as a munitions and explosives of concern 
(MEC) area based on the visual confirmation of MEC. 

Site LHAAP-003-R-01 (Ground Signal Test Area), is co-located with IRP site LHAAP-54 and is 
situated in the southeastern portion of LHAAP and covers an area of approximately 80 acres 
(Figure 1-3).  Site LHAAP-003-R-01 was used intermittently in April 1963 for aerial and on-ground 
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testing and destruction of a variety of devices, including pyrotechnic signal devices, red 
phosphorus smoke wedges, infrared flares, illuminating mortar shells and cartridges, button 
bombs, and various types of explosive simulators.  The site was also used intermittently over a 
20-year period for testing and burn-out of rocket motors.  From late 1988 through 1991, the site 
was also used for the burn-out of Pershing missile rocket motors.  Occasionally, leaking WP 
munitions were burned at the site as a demilitarization activity.  LHAAP-003-R-01 was identified 
as a MEC area based on the reported presence of MEC.   

1.3 Land Use Controls 

Following the 2008 non-time critical removal action surface clearance activities, LUCs were 
prepared and constructed for both sites (EOD Technology, Inc. [EODT], September 2009).  LUCs 
were designed and constructed to promote ongoing protection of human safety against potential 
explosive hazards that may remain at the MMRP sites.  The LUCs’ performance objectives are to 
prohibit the development and use of the property for residential housing, elementary and 
secondary schools, child care facilities, and playgrounds; and to prohibit intrusive activities such 
as digging or any other activity which could result in explosive safety risks.  The boundary of the 
LUCs encloses the site boundaries shown on Figures 1-2 and 1-3.   

The 2008 LUCs included: 

• Restriction against intrusive activities, including digging.  A legal description survey and plat
of the LUC boundaries and locations of MEC warning signs was prepared in accordance with
30 Texas Administrative Code (TAC) Section (§) 335.569, Appendix III, for recordation in the
Harrison County Clerk’s Office.

• Placement of MEC warning signage along the perimeter of LHAAP-001-R-01 and LHAAP-003-
R-01 to serve as the physical demarcation of the controlled areas.  The signs have visibility
from one sign to the next, with a maximum spacing of 100 feet.  The signs include warning
of the potential presence of MEC, state the restriction against intrusive activities, and
provide a contact number.

• Education program for future refuge visitors, staff, and volunteers.  The program includes
informational pamphlets and a safety video warning of the potential presence of MEC and
presenting examples of MEC that were or may be found at the sites.

The LUC to prohibit residential land use will remain in place until it is demonstrated that the MEC 
no longer presents a threat to public/human safety. A LUC to prohibit intrusive subsurface 
activities, including digging, will remain in place until it is demonstrated that the MEC no longer 
presents an explosive hazard.  However, intrusive subsurface activities may occur provided that 
the Army and the USEPA approve such intrusive subsurface activities before they are commenced 
and provided that they are undertaken by qualified personnel who are trained in explosives 
safety measures.  
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The Final ROD for LHAAP-001-R-01 and LHAAP-003-R-01 was issued in August 2016 and 
documents the final selected remedy for the sites (Shaw, August 2016).  The ROD found that 
although the removal actions provided an effective solution for reducing risk of exposure by 
reducing the potential for any direct contact with MEC or material potentially presenting 
explosive hazard (MPPEH), there is the potential that some MEC remains.  A summary of the LUC 
remedial action objective (RAO) and the selected remedy for LHAAP-001-R-01 and LHAAP-003-R-
01, identified in the Final ROD, is presented in the following sections. 

1.4 Land Use Control Remedial Action Objective 

The LUC RAO developed for LHAAP-001-R-01 and LHAAP-003-R-01, as outlined in the ROD (Shaw, 
August 2016) is: 

• Protection of human health and safety from explosive hazards that may have remained at the
sites after the MEC removal action.

1.5 Land Use Control Selected Remedy 

The LUC selected remedy for MEC at LHAAP-001-R-01 and LHAAP-003-R-01 is comprised of the 
following elements: 

• LUC to prohibit residential use
• LUC to restrict land use to non-residential
• LUC to restrict intrusive activities (e.g., digging)
• Signage to convey MEC warning
• Education Program

The Educational Program materials, including pamphlets and video, were delivered to the U. S. 
Fish and Wildlife Service (USFWS) in hard copy and electronic form as part of the Site Specific 
Final Report for the MEC Removal Action (EODT, September 2009).  There is no recurring 
requirement associated with this LUC and it will not be discussed further in this document. 
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2 LAND USE CONTROL MONITORING 
The RAO for LHAAP-001-R-01 and LHAAP-003-R-01 is protection of human health and safety from 
explosive hazards that may have remained at the sites after the MEC removal action.  The 
duration for the LUCs specified in the MEC ROD for this purpose must remain in place until it is 
demonstrated that the MEC no longer presents a threat to public/human safety.  Per the Final 
ROD, the LUCs’ performance objectives are to: 

• Prohibit the development and use of the property for residential housing, elementary and
secondary schools, child care facilities, and playgrounds.

• Restrict land use to non-residential.
• Prohibit intrusive activities such as digging or any other activity which could result in

explosive safety risk.
• Maintain existing MEC warning signs at the perimeter of each site to physically demarcate

controlled areas.

For portions of LHAAP-001-R-01 and LHAAP-003-R-01 subject to LUCs that are not owned by the 
Army, the Army will monitor and report on the implementation, maintenance, and enforcement 
of LUCs, and coordinate with federal, state, and local governments and owners and occupants of 
properties subject to LUCs.  The Army remains responsible for ensuring that the remedy remains 
protective of human health and safety.  This section presents the maintenance and monitoring 
of the LUCs at both sites in accordance with the final LUC Remedial Design/Remedial Action 
Construction Report (U.S. Army, May 2018). 

2.1 Maintenance of Existing MEC Warning Signs 

MEC warning signs have been installed at the perimeter of LHAAP-001-R-01 and LHAAP-003-R-
01 (64 signs at each site), that serve as a physical demarcation of the controlled areas.  The signs 
have visibility from one sign to the next with a maximum spacing of 100 feet.  The signs include 
warning of potential presence of MEC and state the restriction against intrusive activities.  Figures 
1-2 and 1-3 present the location of the MEC warning signs.  These signs are required to be visually 
inspected annually, or as needed, to ensure they remain intact, undamaged, and visible from one 
sign to the next.  Maintenance is conducted, as needed, and may include the following activities:  

• Mowing and brush clearing around MEC warning signs to ensure that they are visible from
one sign location to the next sign location.

• Rehanging/affixing MEC warning sign(s) or replacing MEC warning sign(s), if they become
damaged or illegible.

• Repairing existing MEC warning sign posts, which may require the reestablishment of the
concrete base or post replacement.
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2.2 Monitoring Activities 

The [Long-Term Management] LTM Inspection and Maintenance Checklists for both LHAAP-001-
R-01 and LHAAP-003-R-01, completed in 2019, are provided in Appendix A.  No repairs were 
required.  The checklists are the same as included in the LUC Remedial Design/Remedial Action 
Construction Report (U.S. Army, May 2018).   

Appendix A also contains the annual certification from the remedial design to document that no 
LUC-restricted activities have been authorized and that LHAAP-001-R-01 and LHAAP-003-R-01 
conditions and use are consistent with the LUCs.  Appendix B contains a photograph log of the 
LUCs at each site. 

00937295



YEAR 2 LONG-TERM MANAGEMENT REPORT 
 FOR LHAAP-001-R-01 AND LHAAP-003-R-01 
LONGHORN ARMY AMMUNITION PLANT, TEXAS 

October 2019 3-1 

3 CONCLUSIONS 
The LUCs are being maintained and managed in accordance with the ROD and the LUC Remedial 
Design/Remedial Action Construction Report as follows: 

• Neither site is being developed or used for residential housing, elementary and secondary
schools, child care facilities, and playgrounds.

• Land use is non-residential.
• No digging or any other activity which could result in explosive safety risk was noted during

the LUC inspections completed.
• Existing MEC warning signs at the perimeter of each site to physically demarcate controlled

areas are being maintained per the ROD.

Mowing and brush clearing around MEC warning signs was completed on July 31, 2019, to ensure 
that they are visible from one sign location to the next sign location.  No repairs to signage were 
needed for either site during the LUC inspections. 
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1005 393989.2 3613244.5
1006 394050.1 3613209.0
1007 394111.0 3613148.0
1008 394146.5 3613087.0
1009 394165.8 3613026.1
1010 394171.9 3612965.1
1011 394165.8 3612904.2
1012 394146.5 3612843.2
C-10 FRAGMENT 393685.2 3613209.4
S27_A04 393588.0 3612843.2
S27_A05 393568.7 3612904.2
S27_A06 393562.5 3612965.1
S27_A07 393568.6 3613026.1
S27_A08 393587.9 3613087.1
S27_B03 393623.5 3612782.3
S27_B09 393623.5 3613148.0
S27_C02 393684.6 3612721.3
S27_C10 393684.4 3613209.0
S27_D01 393745.4 3612685.9
S27_E01 393806.4 3612666.6
S27_F01 393867.3 3612660.5
S27_G01 393928.3 3612666.7
S27_H01 393989.3 3612686.0
S27_J02 394049.9 3612721.3
S27_K03 394110.9 3612782.3
S27_K07 394111.2 3613026.1
S27_K09 394111.2 3613147.9

Principal of the firm: _______________________________
SUXOS: ________________________________________

 Figure 1-2.   LHAAP-001-R-01 Site Location Map with LUC Boundaries 
    Longhorn Army Ammunition Plant, Karnack, Texas

Boundary of nonresidential use
restriction and restriction against 
intrusive activities
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        Figure 1-3.  LHAAP-003-R-01 Site Location Map with LUC Boundaries 
Longhorn Army Ammunition Plant, Karnack, Texas 
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Longhorn Army Ammunition Plant Sites LHAAP-001-R-01 and LHAAP-003-R-01 
Photograph Log August 2019 

 

Photo 1: LHAAP-001-R-01 Signage in place and readable 
 

 

Photo 2: LHAAP-001-R-01 Pathway around the site 
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Photo 3: LHAAP-003-R-01 Signage in place and readable 

 

 
Photo 4: LHAAP-003-R-01 Pathway around the site 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

 
                         October 31, 2019 

 
DAIM-ODB-LO 
 
Mr. Rich Mayer 
U.S. Environmental Protection Agency 
1201 Elm Street, Suite 500 
Dallas, TX 75270-2002 
 
Re: Draft Remedial Design/Remedial Action Work Plan, LHAAP-50 Former Sump Water 

Tank, Longhorn Army Ammunition Plant, Karnack, Texas, October 2019 
 
Dear Mr. Mayer, 
 
The above-referenced document is being transmitted to you for your review.  Review comments 
are requested by November 30, 2019.  
 
The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of 
the Army as part of Bhate’s Performance Based Remediation contract for the facility.  I ask that 
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the 
project. 
 
The point of contact for this action is the undersigned.  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 
 
 
Copies furnished: 
A. Palmie, TCEQ, Austin, TX (1 hard copy and 1 CD) 
P. Bruckwicki, Caddo Lake NWR, TX (1 hard copy and 1 CD) 
R. Smith, USACE, Tulsa District, OK (Electronic only) 
A. Williams, USACE, Tulsa District, OK (1 CD) 
N. Smith, USAEC, San Antonio, TX (1 CD) 
K. Nemmers, Bhate, Lakewood, CO (1 CD) 
P. Srivastav, APTIM, Houston, TX 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

 
                         October 31, 2019 

 
DAIM-ODB-LO 
 
Ms. April Palmie 
Texas Commission on Environmental Quality 
Superfund Section, MC-136 
12100 Park 35 Circle, Bldg. D 
Austin, TX 78753 
 
Re: Draft Remedial Design/Remedial Action Work Plan, LHAAP-50 Former Sump Water 

Tank, Longhorn Army Ammunition Plant, Karnack, Texas, October 2019 
 
Dear Ms. Palmie, 
 
The above-referenced document is being transmitted to you for your review.  Review comments 
are requested by November 30, 2019.  
 
The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of 
the Army as part of Bhate’s Performance Based Remediation contract for the facility.  I ask that 
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the 
project. 
 
The point of contact for this action is the undersigned.  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 
 
 
Copies furnished: 
R. Mayer, USEPA Region 6, Dallas, TX (1 hard copy and 1 CD) 
P. Bruckwicki, Caddo Lake NWR, TX (1 hard copy and 1 CD) 
R. Smith, USACE, Tulsa District, OK (Electronic only) 
A. Williams, USACE, Tulsa District, OK (1 CD) 
N. Smith, USAEC, San Antonio, TX (1 CD) 
K. Nemmers, Bhate, Lakewood, CO (1 CD) 
P. Srivastav, APTIM, Houston, TX 
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EXECUTIVE SUMMARY 
The operation of the Groundwater Treatment Plant (GWTP) is part of the Interim Remedial Action 
(IRA) at Burning Ground Number (No.) 3, also referred to as Longhorn Army Ammunition Plant 
(LHAAP)-18/24.  A historical pilot test for nearby landfill LHAAP-16 resulted in the installation of 
eight extraction wells which also contribute groundwater to the GWTP.  Groundwater extraction, 
treatment, and monitoring activities consist of: 

• Continuous extraction of groundwater from multiple interception-collection trenches (ICTs)
and extraction wells at both LHAAP-18/24 and LHAAP-16;

• Treatment of extracted groundwater for heavy metals, chlorinated compounds, and
perchlorate using precipitation, air stripping, and biological methods, respectively;

• Evaluation of the hydraulic effectiveness of the extraction system by groundwater
monitoring;

• Monitoring of treated groundwater to ensure compliance with the discharge limits; and
• Discharge of treated water to Harrison Bayou, or to a holding pond (INF Pond), or the

treated water may be released as irrigation water on LHAAP-18/24.

The location of the extraction wells and ICTs are shown on Figure A-1 in Appendix A.  The process 
flow diagram of the GWTP is shown on Figure A-2 in Appendix A. 

Figure ES-1 depicts the monthly total volume of groundwater that was extracted from the ICTs 
and extraction wells at LHAAP-18/24 and LHAAP-16 between September 2012 and June 2019.  

The GWTP was not operational during June, July, and August 2012.  This was related to meltdown 
of the scrubber system, associated with the catalytic oxidizer, due to system overheating. 
Overheating occurred when the blower became inoperable after the bearing on the scrubber 
blower unit was shattered and damaged the blower.  This occurred around 1:00 PM on 21 May 
2012. 

After developing an interim air monitoring plan and obtaining concurrence from the Texas 
Commission on Environmental Quality (TCEQ) and the United States Environmental Protection 
Agency (USEPA) to operate the GWTP without use of air abatement equipment, a pilot run of the 
GWTP was conducted on 6 September 2012.  In that first pilot run, 85,170 gallons of water that 
had been stored in the influent equalization tank (TK-140) were treated.  The treated water was 
re-circulated through the fluidized bed reactor (FBR) to revive the FBR after 3 months of 
dormancy.  Treated groundwater and air samples were collected and analyzed respectively for 
perchlorate, metals, and Volatile Organic Compounds (VOCs); and VOCs only.  On 19 September 
2012, a second pilot run was performed at the GWTP and 107,264 gallons of water were treated. 
Based on the successful re-start of the GWTP, continuous groundwater extraction began again 
on 24 September 2012.  While groundwater extraction occurs on a continuous basis, operation 
of the GWTP occurs intermittently due to the low volume of water available for treatment with 
respect to the design capacity of the GWTP.  During the 3rd quarter of 2012, groundwater 
extraction occurred only from LHAAP-18/24.  Groundwater extraction from LHAAP-16 was not 
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performed due to equipment failure.  However, extraction from LHAAP-16 began in October 2012 
and the extraction volumes increased steadily throughout the 4th quarter of 2012, as pumping 
equipment was gradually repaired/replaced.  The GWTP operated under normal conditions until 
September 2015. 

On 14 September 2015, at 11:15 AM, the blower on the air stripper (BL-340) malfunctioned 
during routine operation.  The wiring on the blower was repaired and the blower operated for 
less than 2 hours on 17 September 2015, when the blower malfunctioned again.  It was 
determined that the blower needed to be replaced, and groundwater extraction and operation 
of the GWTP ceased beginning 18 September 2015, as the influent equalization tank (TK-140) 
became full.  Beginning on 2 October 2015, it was determined that the GWTP could operate 
without the blower at a reduced extraction rate.  The operation of the GWTP allowed extraction 
of groundwater from ICTs 12E, 13A, 13B, and 13C (13C was changed to ICT 13E on 12 October 
2015), which were considered critical ICTs to prevent migration of contaminants to Harrison 
Bayou.  Groundwater extraction was switched frequently between ICTs 12E, 13A, 13B, and 13E 
to ICTs 14B, 14C, and 14D beginning on 14 December 2015. 

On 12 December 2016, flange bolts at TK-380 failed and allowed hydrochloric acid (HCl) to drain 
into the sump.  The containment area was washed down and the sump contents were transferred 
into the equalization tank (TK-140).  Because of the acid release, extraction of groundwater from 
the ICTs was halted, and the GWTP was put into recycle mode (effluent sent back as influent) 
until the acid was neutralized and perchlorate, metals, and VOCs were below discharge criteria 
on 17 March 2017. 

On 12 August 2017, severe storms caused a power outage at LHAAP-18/24.  When electrical 
service was restored, the main transformer failed due to a manufacturing defect.  A portable 
emergency generator was brought on-site on 21 August 2017, to allow the FBR to operate in full 
recycle mode.  After a replacement transformer was installed on 12 September 2017, extraction 
began from ICT-13B, 13C, 13D, 13E, 13F, 7, and EW01 and the FBR was put into normal operation. 
Beginning on 21 September 2017, groundwater was extracted from all of the ICTs. 

On 27 December 2018, severe storms caused a power outage in Karnack, Texas including LHAAP. 
When electrical service was restored, the main transformer failed due to a manufacturing defect. 
A portable emergency generator was brought on-site on 28 December 2018, to allow the FBR to 
operate in full recycle mode.  After a temporary generator was connected to the well field on 11 
February 2019, extraction began from LHAAP-18/24, and the GWTP was put into normal 
operation.  No extraction from LHAAP-16 occurred during the 2nd Quarter 2019 due to the main 
transformer being down.    

On 13 June 2019, the P-320 pump (Air Stripper Feed Pump) locked up and was not repaired until 
2 July 2019.  The GWTP was last run on 13 June 2019.  As a result, sampling was not conducted 
during the last 2 weeks of June 2019. 

On 11 June 2019, Smith Energy was on site to repair a double walled pipe in the burning grounds. 
They returned to finish the repair on 17 June 2019.  Currently, the line to 18WW17 is still down 
because of another leak in the double walled pipe and the ground has been too wet to dig.  
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As shown on Figure ES-1, the total extracted groundwater volume from LHAAP-18/24 during the 
2nd quarter of 2019 was 2,215,494 gallons.  The extracted groundwater volume was measured on 
a monthly basis as the sum of the difference between the flow meter totalizer reading at each 
ICT between the beginning and end of each month.  Extraction quantities in LHAAP-18/24 were 
681,206 gallons in April 2019, 1,087,813 gallons in May 2019, and 446,475 gallons in June 2019.  

No groundwater was extraction from LHAAP-16 in 2nd Quarter 2019.  Approximately 2,215,494 
gallons of groundwater were extracted from LHAAP-18/24 during the 2nd quarter of 2019 
compared to approximately 1,873,388 gallons extracted during the 2nd quarter 2018 (year prior). 

No treated water was returned to ICTs 6 and 9 during the 2nd quarter of 2019 because this 
practice was discontinued after system restart in September 2012.   

The typical discharged flowrate from the GWTP was calculated as 11 gallons per minute (gpm) 
during the 2nd quarter of 2019.  Water discharge from the INF Pond averaged to 77 gpm.  
Approximately 1,062,336 gallons of groundwater was discharged from the GWTP to the Harrison 
Bayou, and 1,101,795 gallons was discharged from the INF Pond to the Harrison Bayou (see 
Figure ES-2 below).   

Grab perchlorate samples from the GWTP influent were collected monthly on 10 April, 7 May, 
and 4 June 2019, and the following concentrations were reported: 5,600 micrograms per liter 
(µg/L), 4,200 µg/L, and 6,800 µg/L, respectively.  In addition, a quarterly influent sample was 
collected and analyzed for perchlorate on 29 May 2019, with a result of 4,900 µg/L.  The average 
perchlorate concentration using these four values from the GWTP influent during the quarter 
was 5,375 μg/L.  No perchlorate was detected in the effluent (TK-650) samples during the 2nd 
quarter of 2019. 

As shown in Table ES-1, treated water was discharged directly from the GWTP to Harrison Bayou 
in 2nd Quarter 2019.  In addition, 1,101,795 gallons of treated water was discharged from the INF 
Pond to Harrison Bayou.   

The groundwater volume extracted for treatment at LHAAP-18/24 increased from 681,206 
gallons in April 2019 to 1,087,813 in May 2019, and then decreased to 446,475 in June 2019.  The 
totals were lower for June because the GWTP did not operate after 13 June 2019.  No 
groundwater was extracted from LHAAP-16 during the 2nd quarter of 2019.  The total water 
extracted for treatment by the GWTP for the 2nd quarter of 2019 was approximately 2,215,494 
gallons.  The water quantities treated each month since June 2012 are shown on Figure ES-2.  The 
total volume of water extracted from LHAAP-18/24 in the 2nd quarter of 2019 (2,215,494 gallons) 
is higher than the volume of water discharged to the Harrison Bayou from the GWTP (1,062,336 
gallons).  Typically the reason for the difference is identified as the change in volume stored in 
the GWTP, the amount of water lost with the removed metals precipitation sludge, and the 
amount of evaporative water lost in the air stripper (which is included in the volume processed, 
but not in the volume discharged).  However, piping leaks were identified along the 14 ICTs and 
out to 18WW17.  The line associated with the 14 ICTs has since been repaired but the line to 
18WW17 has not yet been repaired.  The line out to 18WW17 was capped and is not currently 
connected to the extraction system at LHAAP-18/24.  
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Figure ES-1: Groundwater Recovery Between September 2012 & June 2019
LHAAP-18/24 & LHAAP-16

Influent from LHAAP-16 Influent from LHAAP-18/24
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Figure ES-2: Treated Groundwater Discharged Monthly from June 2012 
through June 2019
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Table ES-1: Discharge Information to Harrison Bayou During 2nd Quarter 2019 

DATE 
Harrison Bayou 

Flow (GPM) 

Calculated 
Maximum Rate 

Allowable (GPM) 

Released 
From 

GWTP To 
Harrison 

Bayou 

Released 
From INF 
Pond to 
Harrison 

Bayou 

Released 
From 

GWTP to 
INF 

Pond 

Combined 
Total 

Released 
from 

GWTP 

Combined 
Total 

Released 
to 

Harrison 
Bayou 

INF Pond 
Staff 

Reading 
(6.20 = 3 

ft. 
Freeboard) 

04/01/2019 5,096 1,489 2,731 0 0 2,731 2,731 2.59 
04/02/2019 4,387 1,282 10,042 0 0 10,042 10,042 2.58 
04/03/2019 3,767 1,100 12,251 0 0 12,251 12,251 2.58 
04/04/2019 3,137 916 11,571 0 0 11,571 11,571 2.57 
04/05/2019 5,937 1,734 11,289 0 0 11,289 11,289 2.57 
04/06/2019 5,123 1,485 0 0 0 0 0 2.57 
04/07/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 2.75 
04/08/2019 FLOOD STAGE MAXIMUM 37,932 0 0 37,932 37,932 3.46 
04/09/2019 FLOOD STAGE MAXIMUM 15,102 0 0 15,102 15,102 3.46 
04/10/2019 FLOOD STAGE MAXIMUM 12,608 0 0 12,608 12,608 3.45 
04/11/2019 FLOOD STAGE MAXIMUM 12,358 0 0 12,358 12,358 3.45 
04/12/2019 32,529 9,505 11,428 0 0 11,428 11,428 3.45 
04/13/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 3.50 
04/14/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 4.08 
04/15/2019 FLOOD STAGE MAXIMUM 46,815 0 0 46,815 46,815 4.08 
04/16/2019 FLOOD STAGE MAXIMUM 11,952 0 0 11,952 11,952 4.08 
04/17/2019 FLOOD STAGE MAXIMUM 12,522 0 0 12,522 12,522 4.07 
04/18/2019 FLOOD STAGE MAXIMUM 12,033 0 0 12,033 12,033 4.07 
04/19/2019 FLOOD STAGE MAXIMUM 8,208 0 0 8,208 8,208 4.48 
04/20/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 4.48 
04/21/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 4.47 
04/22/2019 28,975 8,466 38,525 0 0 38,525 38,525 4.47 
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DATE 
Harrison Bayou 

Flow (GPM) 

Calculated 
Maximum Rate 

Allowable (GPM) 

Released 
From 

GWTP To 
Harrison 

Bayou 

Released 
From INF 
Pond to 
Harrison 

Bayou 

Released 
From 

GWTP to 
INF 

Pond 

Combined 
Total 

Released 
from 

GWTP 

Combined 
Total 

Released 
to 

Harrison 
Bayou 

INF Pond 
Staff 

Reading 
(6.20 = 3 

ft. 
Freeboard) 

04/23/2019 No Release NA 0 0 0 0 0 4.46 
04/24/2019 No Release NA 0 0 0 0 0 4.45 
04/25/2019 No Release NA 0 0 0 0 0 4.86 
04/26/2019 No Release NA 0 0 0 0 0 4.85 
04/27/2019 No Release NA 0 0 0 0 0 4.83 
04/28/2019 No Release NA 0 0 0 0 0 4.81 
04/29/2019 No Release NA 0 0 0 0 0 4.80 
04/30/2019 4,621 1,350 4,622 0 0 4,622 4,622 4.79 
05/01/2019 3,936 1,150 13,445 0 0 13,445 13,445 4.78 
05/02/2019 7,368 2,153 14,393 0 0 14,393 14,393 4.97 
05/03/2019 FLOOD STAGE MAXIMUM 10,904 0 0 10,904 10,904 4.96 
05/04/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 5.08 
05/05/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 5.07 
05/06/2019 22,920 6,697 43,253 0 0 43,253 43,253 5.06 
05/07/2019 14,834 4,334 12,393 0 0 12,393 12,393 5.05 
05/08/2019 FLOOD STAGE MAXIMUM 12,032 0 0 12,032 12,032 5.04 
05/09/2019 FLOOD STAGE MAXIMUM 11,328 0 0 11,328 11,328 5.74 
05/10/2019 FLOOD STAGE MAXIMUM 11,064 0 0 11,064 11,064 5.78 
05/11/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 6.04 
05/12/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 6.03 
05/13/2019 FLOOD STAGE MAXIMUM 37,841 0 0 37,841 37,841 6.02 
05/14/2019 FLOOD STAGE MAXIMUM 11,270 0 0 11,270 11,270 6.01 
05/15/2019 FLOOD STAGE MAXIMUM 12,397 0 0 12,397 12,397 6.00 
05/16/2019 FLOOD STAGE MAXIMUM 12,039 0 0 12,039 12,039 5.99 
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DATE 
Harrison Bayou 

Flow (GPM) 

Calculated 
Maximum Rate 

Allowable (GPM) 

Released 
From 

GWTP To 
Harrison 

Bayou 

Released 
From INF 
Pond to 
Harrison 

Bayou 

Released 
From 

GWTP to 
INF 

Pond 

Combined 
Total 

Released 
from 

GWTP 

Combined 
Total 

Released 
to 

Harrison 
Bayou 

INF Pond 
Staff 

Reading 
(6.20 = 3 

ft. 
Freeboard) 

05/17/2019 FLOOD STAGE MAXIMUM 9,821 0 0 9,821 9,821 5.98 
05/18/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 5.97 
05/19/2019 FLOOD STAGE MAXIMUM 0 0 0 0 0 6.63 
05/20/2019 FLOOD STAGE MAXIMUM 47,380 0 0 47,380 47,380 6.62 
05/21/2019 FLOOD STAGE MAXIMUM 24,309 0 0 24,309 24,309 6.61 
05/22/2019 FLOOD STAGE MAXIMUM 26,501 0 0 26,501 26,501 6.74 
05/23/2019 FLOOD STAGE MAXIMUM 24,989 0 0 24,989 24,989 6.71 
05/24/2019 FLOOD STAGE MAXIMUM 16,366 0 0 16,366 16,366 6.68 
05/25/2019 4,156 1,206 0 0 0 0 0 6.67 
05/26/2019 3,568 1,035 0 0 0 0 0 6.65 
05/27/2019 3,155 915 0 0 0 0 0 6.63 
05/28/2019 2,595 758 74,502 0 0 74,502 74,502 6.62 
05/29/2019 2,269 663 28,909 0 0 28,909 28,909 6.60 
05/30/2019 2,087 609 28,174 165,172 0 28,174 193,346 6.35 
05/31/2019 1,784 521 21,125 88,705 0 21,125 109,830 6.18 
06/01/2019 1,523 441 0 0 0 0 0 6.14 
06/02/2019 1,396 404 0 0 0 0 0 6.13 
06/03/2019 7,126 2,082 71,295 0 0 71,295 71,295 6.22 
06/04/2019 24,416 7,134 21,045 0 0 21,045 21,045 6.32 
06/05/2019 21,146 6,179 21,493 132,525 0 21,493 154,018 6.15 
06/06/2019 FLOOD STAGE MAXIMUM 21,821 117,260 0 21,821 139,081 5.96 
06/07/2019 FLOOD STAGE MAXIMUM 20,197 119,475 0 20,197 139,672 5.82 
06/08/2019 18,543 5,377 0 0 0 0 0 5.80 
06/09/2019 10,698 3,102 0 0 0 0 0 5.78 
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DATE 
Harrison Bayou 

Flow (GPM) 

Calculated 
Maximum Rate 

Allowable (GPM) 

Released 
From 

GWTP To 
Harrison 

Bayou 

Released 
From INF 
Pond to 
Harrison 

Bayou 

Released 
From 

GWTP to 
INF 

Pond 

Combined 
Total 

Released 
from 

GWTP 

Combined 
Total 

Released 
to 

Harrison 
Bayou 

INF Pond 
Staff 

Reading 
(6.20 = 3 

ft. 
Freeboard) 

06/10/2019 6,091 1,779 70,519 0 0 70,519 70,519 5.76 
06/11/2019 5,347 1,562 22,245 0 0 22,245 22,245 5.75 
06/12/2019 3,804 1,111 20,421 85,137 0 20,421 105,558 5.55 
06/13/2019 3,304 965 16,876 46,081 0 16,876 62,957 5.38 
06/14/2019 2,300 103,501 0 114,751 0 0 114,751 5.18 
06/15/2019 NA NA 0 0 0 0 0 5.16 
06/16/2019 NA NA 0 0 0 0 0 5.15 
06/17/2019 9,679 435,587 0 0 0 0 0 5.24 
06/18/2019 7,980 359,129 0 122,800 0 0 122,800 5.06 
06/19/2019 5,812 261,554 0 109,889 0 0 109,889 4.80 
06/20/2019 NA NA 0 0 0 0 0 4.86 
06/21/2019 NA NA 0 0 0 0 0 4.84 
06/22/2019 NA NA 0 0 0 0 0 4.82 
06/23/2019 NA NA 0 0 0 0 0 4.80 
06/24/2019 NA NA 0 0 0 0 0 5.10 
06/25/2019 NA NA 0 0 0 0 0 5.18 
06/26/2019 NA NA 0 0 0 0 0 5.16 
06/27/2019 NA NA 0 0 0 0 0 5.14 
06/28/2019 NA NA 0 0 0 0 0 5.12 
06/29/2019 NA NA 0 0 0 0 0 5.42 
06/30/2019 NA NA 0 0 0 0 0 5.40 

1,062,336 1,101,795 0 1,062,336 2,164,131 
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1 EVALUATION OF GROUNDWATER TREATMENT PLANT 
The Groundwater Treatment Plant (GWTP) was constructed as part of the Interim Remedial 
Action (IRA) at Burning Ground Number (No.) 3, also referred to as Longhorn Army Ammunition 
Plant (LHAAP)-18/24, to treat groundwater extracted from interception-collection trenches (ICTs) 
and extraction wells.  Figure A-1 located in Appendix A presents the layout of the ICTs and 
extraction wells at LHAAP-18/24.  The groundwater contamination at LHAAP-18/24 likely 
resulted from infiltration from an Unlined Evaporation Pond (UEP) that was used to store 
manufacturing wastewater, and from burning trenches and other industrial processes used to 
flash pyrotechnic, propellant, and explosive waste streams.  The groundwater at LHAAP-18/24 is 
contaminated mainly with chlorinated ethenes and perchlorate, with lesser concentrations of 
1,4-dioxane.  

The GWTP also receives flow from eight extraction wells installed at LHAAP-16 as part of a 
historical treatability study.  The extraction wells were installed in 1996 and 1997.  The wells are 
located between the landfill at LHAAP-16 and Harrison Bayou.  The groundwater at LHAAP-16 is 
also contaminated mainly with chlorinated ethenes and perchlorate. 

1.1 Treatment Configuration 
The process flow diagram for the GWTP is presented in Appendix A, Figure A-2.  The GWTP was 
not operational between 24 May 2012, and 6 September 2012, due to malfunction of the 
scrubber unit associated with the catalytic oxidizer.  Since 6 September 2012, the GWTP has 
operated without air abatement equipment.  Although major repairs were conducted on the 
GWTP (e.g., replacement of level alarms, repair of the hydrochloric acid [HCl] tank, replacement 
of TK-650, replacement of malfunctioning valves and flow meters, replacement of metering 
pumps, repair or replacement of various system pumps, rust removal and repainting of various 
tanks, and replacement and repair of various extraction pumps, motors, and level switches), the 
GWTP treatment configuration has remained unchanged. 

Malfunction of the blower on the air stripper (BL-340) on 14 September 2015, and on 17 
September 2015, disrupted continuous extraction and routine operations of the GWTP, which 
lasted through 7 January 2016.  Prior to this occurrence, the GWTP performed as designed and 
the GWTP was operated on an as needed basis (i.e., semi-continuous operational basis).  During 
the 4th quarter of 2015, groundwater was extracted from a limited number of ICTs (ICTs 12E, 13A, 
13B, 13C, and/or 13E, or ICTs 14B, 14C, and 14D).  Operation of the GWTP occurred on a batch 
basis through the fluidized bed reactor (FBR).  After replacement of the blower, attempts were 
made to restore continuous operations to the FBR but remained predominantly on a batch basis 
throughout January 2016. 

In December 2016, an HCl spill caused plant operations to shut down until the issue could be 
properly addressed.  The FBR performance was challenged by the increased chlorides in the 
neutralized wastewater, but performance gradually returned to normal in the 1st quarter of 2017. 
Groundwater extraction was gradually increased to full rates during the 2nd quarter of 2017. 
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On 12 August 2017, severe storms caused a power outage at LHAAP-18/24.  When electrical 
service was restored, the main transformer failed due to a manufacturing defect.  A portable 
emergency generator was brought on-site on 21 August 2017, to allow the FBR to operate in full 
recycle mode.  After a replacement transformer was installed on 12 September 2017, extraction 
began from ICT-13B, 13C, 13D, 13E, 13F, 7, and EW01 and the FBR was put into normal operation. 
Beginning on 21 September 2017, groundwater was extracted from all of the ICTs. 

On 27 December 2018, severe storms caused a power out in Karnack, Texas.  When electrical 
service was restored, the main was determined to have failed.  A portable emergency generator 
was brought on-site on 28 December 2018, to allow the FBR to operate in full recycle mode.  On 
5 February 2019, the smaller generator mobilized in December 2018 was replaced with a larger 
generator capable of powering the LHAAP-18/24 well field as well as the entire GWTP.  On 
8 February 2019, the transformer at the GWTP was tested to ensure that it could handle 
backfeeding necessary to power the LHAAP-18/24 well field due to the necessary step-down in 
power from the generator.  Following additional system modifications based upon the testing, 
the well field at LHAAP-18/24 had power restored on 11 February 2019, using the generator and 
transformer at the GWTP. 

On 13 June 2019, the P-320 pump (Air Stripper Feed Pump) locked up and was not repaired until 
2 July 2019.  The GWTP was last run on 13 June 2019.  As a result, sampling was not conducted 
during the last 2 weeks of June 2019. 

On 11 June 2019, Smith Energy was on site to repair a double walled pipe in the burning grounds. 
They returned to finish the repair on 17 June 2019.  Currently, the line to 18WW17 is still down 
because of another leak in the double walled pipe and the ground has been too wet to dig.  

Flow rates for the treatment processes for metals and Volatile Organic Compounds (VOCs) 
ranged between 180 and 200 gallons per minute (gpm) with an average of approximately 190 
gpm for the operating hours (i.e., this flow rate does not represent continuous flows).  The GWTP 
operated for 113.75 hours during the quarter.  The treatment configuration of the plant at these 
rates (with minor variations) is as follows: 

GWTP Metals Precipitation Operating Parameters 
Pretreatment 

Settings 
Tank 200-A 

Mg(OH)2 Mixing 
Tank 200-B 

NaOH Mixing 
Tank 200-C 

Polymer Mixing 
Tank 300 feed line to 

Air Stripper 

pH Adjustment 9.0 10.5 NA 5.0 to meet ≤ 8.0 
release from stripper 

Feed Pump Settings 
Speed 100% 
Stroke 100% 

10 gph Mg(OH)2 

Speed 100% 
Stroke 100% 

9.0 gph NaOH 

Speed 90% 
Stroke 100% 
40 gph water 

Speed 80% 
Stroke 80% 
10 gph HCl 

Notes:  gph - gallons per hour, NaOH - sodium hydroxide, Mg(OH)2 - magnesium hydroxide, NA - not applicable 
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GWTP Air Compressors Operating Parameters 
Air Compressors K-700A K-700B K-701 

Air Pressure Settings 88 psi 88 psi 105 psi 

Note:  psi - pounds per square inch 

GWTP Stripper Operating Parameters 
pH Setting 7.4 

Inlet Pressure Gauge Not operational 

Stripper Pressure Gauge Not operational 

Air Flow Rate Not operational 

GWTP Fluidized Bed Reactor Operating Parameters 
Carbon Bed Height 12 feet & 8 to 11 inches 

Recycle Flow Rate 200 gpm 

pH 7.1 to 7.4 

Recycle oxidation-reduction 
potential (ORP) <-430 mV 

Note:  mV – millivolts 

1.2 Work Performed at the GWTP 
Work performed at the GWTP during the 2nd quarter of 2019 is described in the following 
subsections. 

1.2.1 Major Maintenance 
The major maintenance items that were completed at the GWTP during this quarterly reporting 
period are: 

• 9 April 2019:  Bloc Design was on site to repair a problem with panel #3 in the burning
grounds

• 29 April 2019:  Ark-La-Tex Electric was on site to replace broken power poles in the burning
grounds

• 16 May 2019:  Bloc Design was on site to repair broken underground electrical wires by
panel #3 in the burning grounds

• 11 June 2019:  Smith Energy was on site to repair double walled pipe in the burning grounds
• 13 June 2019:  Pump P-320 locked up and the pump was removed and taken to the repair

shop
• 17 June 2019:  Smith Energy was on site to finish repairing double walled pipe in the

burning grounds
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1.2.2 Routine Maintenance 
The following routine maintenance items were completed at the GWTP during this quarterly 
reporting period: 

• Performed bush-hogging and weed eating activites around monitoring wells in Site 18/24
• Cleared fallen trees throughout Site 18/24
• Collected quarterly surface water samples and annual ICT well samples
• Completed sampling at Site 18/24 with the exception of wells 18WW19 and 18WW20 due

to fallen trees making the entrance to these wells impassable
• Cut and removed fallen tree from power lines on Avenue P at Central Creek
• Installed repaired electric motor on P-101A
• Mowed grass around GWTP, GWTP office, Army trailer, decon pad, and storage conex boxes
• Performed housekeeping in GWTP office, Army trailer, GWTP Shop, and around GWTP and

containment area
• Rebuilt one grundfos pump
• Repaired leaking 1-inch potable water pipe in GWTP
• Repaired sign at entrance of GWTP
• Replaced broken water spigot in GWTP
• Replaced bad check valve on suction tubing of P-104 as well as O-ring in sensitivity switch
• Replaced Woods #8 coupling on 3-inch piping, check valve, and ball valve on discharge on P-

320 
• Uncovered double walled pipe between ICTs 14C and 14D to find leak

1.2.2.1 Safety 
The GWTP Operators, Mr. Scott Beesinger and Mr. Kennie Moore, did not have any safety 
incidents.  Both GWTP Operators completed their annual 8-hour Hazardous Waste Operations 
and Emergency Response refresher course on 8 April 2019.  

1.2.2.2 Lubrication 
No lubrication maintenance was conducted during the reporting period. 

1.2.2.3 Air Compressors 
No maintenance activities were completed on the air compressor in the 2nd quarter 2019. 

1.2.2.4 Belt Press and Waste Disposal 
No belt press or waste disposal was conducted during the reporting period. 

1.2.2.5 Sand Filter 
No maintenance or repairs were conducted on the sand filter during the reporting period. 
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1.2.2.6 Well Field at LHAAP-18/24 
• Cleaned level probes on ICTs 8, 12C, 13C, 13D, and 14C
• Collected monthly flow meter readings
• Collected monthly water levels
• Replaced flow meters on ICTs 13F and 12A
• Replaced low level probe on ICT 13D
• Replaced a bad relay in ICT 14E and 12D

1.2.2.7 Miscellaneous Activities 
• 7 April 2019:  The acetic acid feed pump lost prime and the nutrient pump shut off.  The

acetic acid feed pump was primed and nutrient pump was restarted.
• 20 April 2019:  The acetic acid pump was not pumping and it was discovered that the

suction tubing was plugged.  The plug was removed and acetic acid pump was restarted.
• 12 May 2019:  The acetic acid feed shut off and the nutrient pump shut off.  Both pumps

were restarted.
• 19 May 2019:  The acetic acid pump shut off and it was restarted.
• 29 June 2019:  The acetic acid feed shut off.  The pump was restarted and primed.

1.2.3 Routine Maintenance at LHAAP-16 
• Checked site daily
• Collected monthly water levels

1.2.4 Routine Maintenance (Potable Water Wells) 
• Flushed potable water lines.

1.3 Filter Cake Operations and Management 
No filter cake operations took place during this reporting period. 

1.4 Fluidized Bed Reactor Operations 
The operating parameters for the GWTP FBR are presented in Table 1.  With the exception of 
ORP on 11 June 2019 and the pH from 25 April 2019 through 2 May 2019, and again from 19 June 
2019 through 30 June 2019, none of the operating parameters were outside of the optimal 
ranges in the 2nd quarter of 2019.  The ORP ranged between -429 mV and -596 mV, and the pH 
ranged between 7.0 and 7.4 standard units.  The ORP was just outside of optimal range on one 
day only.  
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Table 1.  Enhanced Fluidized Bed Reactor Operating Parameters – 2nd Quarter 2019 

Date pH (7.1-7.4) ORP (<-430 mV) Temperature 
(Degrees Fahrenheit) 

4/1/2019 7.4 -525 62 
4/2/2019 7.4 -529 63 
4/3/2019 7.4 -503 63 
4/4/2019 7.3 -521 62 
4/5/2019 7.4 -525 63 
4/6/2019 7.3 -526 64 
4/7/2019 7.3 -523 64 
4/8/2019 7.3 -525 66 
4/9/2019 7.2 -522 68 

4/10/2019 7.2 -523 70 
4/11/2019 7.2 -525 70 
4/12/2019 7.2 -500 68 
4/13/2019 7.2 -510 67 
4/14/2019 7.2 -513 67 
4/15/2019 7.2 -514 67 
4/16/2019 7.4 -524 68 
4/17/2019 7.3 -528 68 
4/18/2019 7.2 -522 67 
4/19/2019 7.3 -527 67 
4/20/2019 7.3 -528 68 
4/21/2019 7.2 -525 68 
4/22/2019 7.2 -537 70 
4/23/2019 7.1 -540 72 
4/24/2019 7.1 -536 73 
4/25/2019 7.0 -531 73 
4/26/2019 7.0 -527 74 
4/27/2019 7.0 -534 75 
4/28/2019 7.0 -529 75 
4/29/2019 7.0 -540 78 
4/30/2019 7.0 -497 77 
5/1/2019 7.0 -515 75 
5/2/2019 7.0 -524 75 
5/3/2019 7.1 -526 75 
5/4/2019 7.1 -530 75 
5/5/2019 7.1 -531 75 
5/6/2019 7.1 -527 75 
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Date pH (7.1-7.4) ORP (<-430 mV) Temperature 
(Degrees Fahrenheit) 

5/7/2019 7.1 -531 76 
5/8/2019 7.2 -539 75 
5/9/2019 7.1 -543 75 

5/10/2019 7.1 -545 74 
5/11/2019 7.1 -538 73 
5/12/2019 7.1 -540 72 
5/13/2019 7.1 -522 73 
5/14/2019 7.1 -535 73 
5/15/2019 7.2 -529 74 
5/16/2019 7.2 -545 75 
5/17/2019 7.2 -557 74 
5/18/2019 7.2 -543 76 
5/19/2019 7.1 -545 77 
5/20/2019 7.1 -541 77 
5/21/2019 7.1 -535 77 
5/22/2019 7.1 -504 77 
5/23/2019 7.1 -533 78 
5/24/2019 7.1 -532 78 
5/25/2019 7.1 -547 80 
5/26/2019 7.1 -553 80 
5/27/2019 7.1 -556 80 
5/28/2019 7.2 -531 79 
5/29/2019 7.3 -530 79 
5/30/2019 7.3 -537 78 
5/31/2019 7.3 -545 78 
6/1/2019 7.3 -558 78 
6/2/2019 7.3 -563 79 
6/3/2019 7.3 -495 79 
6/4/2019 7.4 -481 79 
6/5/2019 7.2 -525 79 
6/6/2019 7.2 -530 77 
6/7/2019 7.2 -521 77 
6/8/2019 7.2 -541 79 
6/9/2019 7.2 -541 80 

6/10/2019 7.2 -457 79 
6/11/2019 7.3 -429 79 
6/12/2019 7.4 -433 79 
6/13/2019 7.4 -458 81 
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Date pH (7.1-7.4) ORP (<-430 mV) Temperature 
(Degrees Fahrenheit) 

6/14/2019 7.4 -460 81 
6/15/2019 7.4 -567 84 
6/16/2019 7.3 -570 82 
6/17/2019 7.1 -596 83 
6/18/2019 7.1 -568 84 
6/19/2019 7.0 -558 85 
6/20/2019 7.0 -530 85 
6/21/2019 7.0 -552 86 
6/22/2019 7.0 -533 86 
6/23/2019 7.0 -547 86 
6/24/2019 7.0 -549 87 
6/25/2019 7.0 -544 87 
6/26/2019 7.0 -542 87 
6/27/2019 7.0 -543 88 
6/28/2019 7.0 -542 88 
6/29/2019 7.0 -539 88 
6/30/2019 7.0 -536 87 

1.5 Process Chemical Usage at GWTP 
Approximate chemical consumption and the quantity delivered during the 2nd quarter of 2019 
are shown in Table 2. 

Table 2.  Process Chemicals Delivered and Used 

Chemical 
Usage 

2nd Quarter 2019 
Quantity Delivered 

2nd Quarter 2019 

Hydrochloric acid 345 gallons 0 

Sodium hydroxide (35%) 575 gallons 0 

Acetic acid (50%) 4 drums = 220 gallons 0 

Phosphoric acid (75%) 47.7 liters 0 

Magnesium hydroxide 170 gallons 0 

Urea 353.5 pounds 0 

Polymer (magnafloc 110-L) 5.8 liters 0 

00937339



GWTP QUARTERLY EVALUATION REPORT – 2ND QUARTER 2019 
LONGHORN ARMY AMMUNITION PLANT 

November 2019 2-1 

2 EVALUATION OF LHAAP-18/24 ICT EFFECTIVENESS 
The ICT system at Burning Ground No. 3 is composed of 14 sections ranging in length from 100 
feet (ft) to 1,300 ft.  A total of approximately 5,000 linear ft of trench was installed within and 
around three sides of Burning Ground No. 3.  The trench sections extend approximately 22 ft to 
45 ft below ground surface (bgs).  Most, but not all of the trenches are as deep as the confining 
clay layer of the shallow groundwater zone.  High density polyethylene (HDPE) liners were 
installed in ICTs 12 and 13, located on the western and northern boundaries of LHAAP-18/24, 
respectively.  The locations of the liners are shown on Figure A-1 in Appendix A.  Table A-1 in 
Appendix A presents the depths of the ICTs. 

2.1 Groundwater Elevation 
Water levels from 94 monitoring wells and 11 piezometers (piezometer 12 was damaged and 
plugged and abandoned in May 2013) are measured monthly to generate potentiometric surface 
maps that assist in monitoring the effectiveness of the groundwater extraction system on plume 
containment.  The groundwater contours are generated using the water levels from the shallow 
zone and Wilcox Formation wells.  The water level data are presented in Table 3.  No reinjection 
of treated groundwater or reapplication to LHAAP-18/24 grounds via the existing irrigation 
system occurred during the 2nd quarter of 2019.  Potentiometric surface maps are presented in 
Appendix B and groundwater elevations from the 2nd quarter of 2019 are discussed in Section 
2.2. 

2.2 Performance of Plume Capture 
The intent of the ICTs is to control groundwater gradients, prevent off-site migration of 
contaminated groundwater, extract the most highly contaminated groundwater, and reduce the 
mass of contaminants in groundwater.  Liners were installed in the ICTs on the northern (ICT 13) 
and western (ICT 12) site boundaries to limit migration of contaminated water from the site 
towards Harrison Bayou.  At the same time, the liners reduce or prevent removal of contaminated 
groundwater that is outside the containment zone, between the site and Harrison Bayou.  The 
ICTs are installed within the shallow subsurface at the site and capture primarily shallow 
groundwater (e.g., < 40 ft bgs). 

In 2007 and 2008, in consultation with the Texas Commission on Environmental Quality (TCEQ) 
and the United States Environmental Protection Agency (USEPA), the Army ceased operations of 
ICTs 1, 3, 5, 10, and 12A for groundwater extraction (note that extraction from ICT 12A was 
resumed after pump replacement in December 2012).  Two other ICTs (ICT 6 and ICT 9) were 
changed from extraction ICTs to re-injection ICTs.  Groundwater extraction from well EW-1 
located in the northeast central portion of the site began in October 2008 and well 18WW17 
located to the northeast of the ICT containment area began in January 2008.  Table B-1 in 
Appendix B presents a summary of extraction equipment replacement since 2011, as dictated by 
poor extraction performance (malfunctioning pumps, poor pump positioning with respect to 
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groundwater, non-operational level probes, scale build up, etc.).  Further discussion of extraction 
performance of various ICTs and extraction wells is presented in Section 2.3. 

Potentiometric surface maps of the shallow zone groundwater in the vicinity of LHAAP-18/24, 
based on groundwater elevations measured on 26 April, 29 May, and 28 June 2019, are shown 
on Figures B-1, B-2, and B-3 in Appendix B, respectively.  The potentiometric surface maps of the 
shallow zone were contoured using the Kriging geostatistical interpolation method included in 
the Golden Software Surfer® data analysis software.   

The HDPE liners in the ICTs, where present, were interpreted as groundwater flow barriers.  The 
potentiometric surface maps for April through June 2019 continue to reflect high groundwater 
elevations in the northern/northwestern portion of the site with groundwater flow occurring 
radially from groundwater highs at monitoring well AWD-2 (175.01 feet above mean sea level 
[amsl] in April 2019, 175.23 feet amsl in May 2019, and 175.42 feet amsl in June 2019) inside the 
ICT containment area.  An additional high point in June 2019 was 18CPTMW19 where the level 
measured 175.14.  

The elevated potentiometric surface contours within the ICTs compared to the lower 
potentiometric surface contours on the outside of the ICTs is likely due to a no flow boundary 
condition caused by the ICT liners and groundwater extraction along the ICTs.  From the 
groundwater high at monitoring well AWD-2, groundwater flows radially towards the 
surrounding ICTs which include ICT 13 to the north and northwest, and ICT 12 to the west and 
southwest.   

Groundwater extraction rates from the ICTs were 681,206 gallons in April 2019; 1,087,813 gallons 
in May 2019; and 446,475 gallons in June 2019.  Rainfall amounts recorded at the GWTP were 
13.00 inches in April 2019, 13.14 inches in May 2019, and 12.29 inches in June 2019.  This amount 
of rainfall resulted in 287,504 gallons of additional water treated and discharged but not metered 
with the influent totals. 

During the reporting period, approximately 2.1-million gallons of treated groundwater was 
discharged to Harrison Bayou from either the GWTP or the INF Pond.  No treated groundwater 
from the GWTP was returned to LHAAP-18/24 via the sprinkler system.  Overall groundwater 
levels increased between April and May 2019 with an average shallow zone groundwater 
elevation rise of 0.2 ft.  Groundwater levels also increased between May and June 2019 with an 
average shallow groundwater elevation rise of 0.4 ft. 

Groundwater levels in Wilcox Formation wells (generally > 40 to 50 ft bgs) were measured during 
the 2nd quarter of 2019 groundwater gauging events.  Wilcox Formation wells correspond 
generally to those wells previously identified as “Intermediate” and “Deep” wells. 
“Intermediate” wells are designated as Upper Wilcox Formation wells and “Deep” wells are 
designated as Lower Wilcox Formation wells.  Generally, groundwater in the Upper and Lower 
Wilcox Formation wells are in hydraulic communication and so can be treated as a single 
hydrogeologic unit.  Therefore, the groundwater elevations in Upper Wilcox wells were used to 
construct the potentiometric surface maps for the Wilcox Formation.  Figures B-4, B-5, and B-6 
in Appendix B show the locations of the Wilcox Formation monitoring wells and the 
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potentiometric surface of the Wilcox Formation, based on static water levels measured during 
the April, May, and June 2019 gauging events, respectively.  Groundwater in the Wilcox 
Formation generally flows in a north-northeasterly direction, towards Caddo Lake and there is a 
downward vertical gradient between the overlying shallow zone and the Wilcox Formation. 
However, a groundwater high in the Wilcox Formation occurs in the area of MW-14.   

2.3 Quantity of Water Extracted from LHAAP-18/24 
The average daily extraction rates from the ICTs were 22,707 gallons per day (gpd) in April 2019, 
35,091 gpd in May 2019, and approximately 14,883 gpd in June 2019.  

The volume of groundwater removed from LHAAP-18/24 during the 2nd Quarter 2019 measured 
approximately 2,215,494 gallons, based on total flow measured from the extraction wells and ICT 
wells.  However, the influent totalizer (FIT-140) readings, as presented on Figure 2-1, only 
indicate 1,077,523 gallons were extracted.  No groundwater was extracted from LHAAP-16 during 
the 2nd quarter of 2019 due to the main transformer not being operational.  Figure 2-1 shows the 
historical trends of extracted volumes by quarter based upon the influent totalizer (FIT-140).  It 
is noted that there is a significant difference between the totalizer readings at FIT-140 and the 
total obtained from the individual units observed this quarter, which has been further evaluated 
this quarter.  Two leaks were found and one has been repaired.  The second leak will be repaired 
when the ground is dry enough to dig. 

In contrast to the approximate total extracted volume based on total flow measured at the 
GWTP, the total estimated volume discharged to Harrison Bayou following treatment by the 
GWTP (FIT-686) was 271,989 gallons in April 2019; 504,435 gallons in May 2019; and 285,912 
gallons in June 2019 for a total of 1,062,0336 gallons discharged in 2nd Quarter 2019 (Table 4).  
However, this volume does not account for water present in the decant tank at the end of June 
or the influent that was not treated after the GWTP last ran on 13 June 2019.  The difference 
between the influent volume determined from the individual meters on the ICTs and extraction 
wells and effluent volume determined from FIT-686 is approximately 70%.  As of 28 June 2019, 
the total volume of water within the GWTP from tanks TK-300, TK-140, and TK-630 was 
approximately 360,000 gallons.  However, considering the volume of unprocessed water within 
the treatment plant as of the end of the 2nd quarter, this percent difference is closer to 43% 
variation, which is contributable to variations in the flow meter recordings and the leak identified 
and repaired in the 2nd quarter.  The 3rd quarter evaluation of influent versus effluent will allow 
for further determination of the effects of these leaks. 
As indicated by Table 5, 23 of 27 ICTs and wells produced water during the 2nd quarter of 2019. 
ICTs 13A and 13D did not operate in May or June 2019 due to iron fouling of the pumps.  Due to 
line leak repairs noted previously, ICTs 14A, 14B, and 14C did not operate in June 2019. 

2.4 Sampling Activities at LHAAP-18/24 
Groundwater sampling was completed at LHAAP-18/24 in accordance with the requirements 
documented in the Final Revised Installation-Wide Work Plan (Bhate Environmental Associates, 
Inc. [Bhate], May 2018).  The following 79 monitoring wells were sampled for the 2nd quarter 
2019: AWD-1, AWD-3, AWD-4, MW-1, MW-2, MW-3, MW-5, MW-6, MW-7, MW-8, MW-9, MW- 
10, MW-12, MW-13, MW-14, MW-16, MW-17, MW-18, MW-19, MW-20, MW-21, MW-22, MW-
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23, 102, 109, 120, 125, 126, 129, 130, C-01, C-02, C-03, C-04, C-06, C-08, C-09, 17WW08, 
18WW02, 18WW03, 18WW06, 18WW08, 18WW09, 18WW10, 18WW14, 18WW16, 18WW17 
18WW18, 18WW19, 18WW20, 18WW22, 18WW24, 18WW25, 18CPTM01SW, 18CPTMW01DW, 
18CPTMW03SW, 18CPTMW04, 18SPTMW04SW, 18CPTMW06, 18CPTM07, 18CPTMW08SW, 
18CPTM08DW, 18CPTMW10SW, 18CPTMW10DW, 18CPTMW12SW, 18CPTMW12DW, 
18CPTMW14, 18CPTM15, 18CPTMW16, 18CPTM18, 18CPTMW19, 18CPTMW19SW, 
18CPTMW22SW, 18CPTMW22R, 18CPTMW22DW, 18CPTMW23, 18CPTMW23SW, 18CPTM24, 
and 18CPTMW26SW.  The ICTs sampled in the 2nd quarter 2019 included ICT-2, 4, 7, 8, 11, 12B, 
12C, 12D, 12E, 13A, 13B, 13D, 13E, 13F, 14B, 14C, and 14D.  Due to access issues, wells 18WW19 
and 18WW20 were sampled on 8 August 2019, whereas the other 77 monitoring wells were 
sampled in June 2019.  Similarly ICT-13A was sampled on 11 July 2019 due to access issues where 
as the other 16 ICTs were sampled in June 2019.  Note also that monitoring well 123 was not 
sampled based upon the response to comments for the LHAAP-17 Pre-Design Investigation 
Report.  Monitoring well 18WW10 replaced 123 per the response to comments. 

The analytical results are presented in Table 6.  Laboratory data packages are provided within 
Appendix C.  Parameters exceeding their respective Maximum Contaminant Levels (MCLs), 
Medium Specific Concentrations (MSCs), or Protective Concentration Levels (PCLs) are as follows: 
perchlorate; 1,1,2-trichloroethane; 1,1-dichloroethene (DCE); 1,2,3-trichloropropane; 1,2-
dichloroethane; benzene; carbon tetrachloride; cis-1,2-DCE; trans-1,2-DCE; methylene chloride; 
tetrachloroethene; trichloroethene (TCE); vinyl chloride (VC); arsenic; barium; cadmium; 
chromium; lead; manganese; and nickel.  

Groundwater chemicals of concern (COCs) maps depicting the results of the June 2019 
groundwater sampling event for perchlorate, TCE, and methylene chloride are presented as 
Figures D-1 through D-6 in Appendix D.   

2.4.1 LHAAP-18/24 Analytical Results 
The highest perchlorate concentrations in the shallow zone are observed in MW23, MW5, MW7, 
MW21, 18WW17, 120, and MW3, with concentrations in these wells ranging between 11,000 
μg/L in MW3 and 85,000 μg/L in 18WW17 (Figure D-1).  Perchlorate in groundwater has migrated 
off-site in all directions.  The perchlorate concentration in 18CPTMW23, which is located 
northwest just outside of the LHAAP-18/24 boundary, was reported at 2,500 μg/L in June 2019 
which is comparable the detection of 4,200 µg/L in December 2018.  Typically, the December 
detections are more than 10 times lower but, with the higher rainfall over the past 9 months, the 
December 2018 detection was elevated.  Historical data demonstrates the more typical 
fluctuation with measurements of perchlorate as follows: 140 μg/L in December 2017, 3,220 μg/L 
in June 2017, 91.3 μg/L in December 2016, and 2,310 μg/L in June 2016.  These changes in 
concentration are likely influenced by groundwater level fluctuations, rain amounts, and 
performance of the ICTs.  

Perchlorate in the Wilcox Formation was detected in monitoring well 18CPTMW08SW at a 
concentration of 23,000 μg/L (Figure D-2), which is comparable to the concentration reported in 
December 2018 (22,000 μg/L).  Perchlorate concentration decreases rapidly away from this well. 
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Another area where perchlorate in the Wilcox Formation was identified at an elevated 
concentration is in MW-14, with a reported concentration of 240,000 μg/L (primary sample) / 
230,000 μg/L (duplicate sample) compared to 76,000 μg/L in December 2018.  Monitoring well 
18CPTMW22SW also contained an elevated concentration of perchlorate with 590 μg/L in June 
2019, which is significantly less than the detection of 1,900 μg/L in December 2018 and historical 
detections in this monitoring well.  

The TCE plume in the shallow zone remained stable compared to that depicted in December 
2018.  However, the highest TCE detection was 15,000 µg/L in monitoring well MW-1 (Figure D-
3), which was not sampled in December 2018.  Monitoring well 120 was sampled in both 
December 2018 and June 2019.  In December 2018, monitoring well 120 had the highest 
concentration of TCE at 22,000 µg/L and this concentration decreased to 7,900 µg/L in June 2019. 
This observed fluctuation of TCE within well 120 is likely due to fluctuations in groundwater 
elevations coupled with the increased and continued rainfall over the prior 9 months.   

TCE in the Wilcox Formation is generally present at low concentrations (Figure D-4).  The highest 
concentration of 11,000 µg/L was observed in MW-14.  This concentration increased from a 
concentration of 9,000 µg/L in December 2018.  In December 2017, 13,000 µg/L was measured 
at this well.  A concentration of 32 μg/L was reported in 18CPTMW01SW in June 2019, which is 
less than half of what was measured in June 2018 (81 μg/L). 

The concentrations of methylene chloride in the shallow zone remain centered on MW-2 with a 
concentration of 510,000 μg/L which is double the concentration of 170,000 μg/L detected in 
December 2018 and more than triple the 140,000 μg/L detected in December 2017, but lower 
than the detection of 604,000 μg/L measured in June 2017.  The extent of methylene chloride in 
the shallow formation is depicted on Figure D-5.   

Methylene chloride in the Wilcox Formation is present at a concentration of 100 μg/L identified 
in 18CPTMW01SW in June 2019, which is lower than the concentration reported in December 
2018 of 1,600 μg/L and December 2017 of 1,500 μg/L.  This fluctuation is similar to that observed 
in June 2017 which had a detection of 913 μg/L and a detection of 1,590 μg/L in December 2016. 
Methylene chloride in MW-14 was not detected (< 20 μg/L) in June 2019, December 2018, or 
June 2018.  The extent of methylene chloride in the Wilcox Formation is depicted on Figure D-6. 

2.4.2 LHAAP-18/24 Trend Analysis 
Time-series graphs for the shallow zone and Wilcox Formation wells are presented in Appendix 
E.  Graphs for shallow zone wells C-08, MW-2, MW-7, MW-8, MW-16, MW-17, MW-20, MW-21, 
MW-22, MW-23, 18WW08, 109, 120, 126, and AWD-3 are included.  Graphs for Wilcox wells C-
03 and MW-14 are also included.  The following observations were made, based on the June 2019 
groundwater monitoring results: 

• MW-2 is located inside the containment in the shallow zone.  Methylene chloride
increased to 510,000 μg/L (duplicate) in June 2019 compared to a detection of 170,000
μg/L in December 2018.  The concentration of methylene chloride is within the recent
range of detections in MW-2 (detected at 604,000 μg/L in June 2017).  The TCE
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concentration in June 2019 decreased to 1,400 μg/L from 2,300 μg/L in December 2018. 
Perchlorate was non-detected in both June 2019 and December 2018.   

• The perchlorate concentration in MW-21 remained relatively stable in June 2019 with a
detection of 24,000 μg/L compared to 23,000 µg/L in December 2018.  TCE in MW-21
decreased to 6,300 μg/L in June 2019 from 9,800 μg/L in December 2018.  Methylene
chloride remained below the detection limit.

• The TCE concentration in MW-22 (230 μg/L) was approximately 50-percent lower than
the December 2018 result of 680 μg/L.  Methylene chloride remained below the
detection limit.  Perchlorate remained stable with a detection of 95 µg/L in June 2019
and a detection of 84 µg/L in December 2018.  In addition, these detections remain
lower when compared to concentrations greater than 200 μg/L in prior sampling events
at MW-22.

• Perchlorate detected in groundwater at MW-23 increased slightly to 67,000 µg/L in June
2019, from 52,000 µg/L in December 2018.  TCE decreased to 2,600 µg/L from 4,800
µg/L in December 2018.

• Perchlorate in monitoring well 120 decreased from 47,000 µg/L in December 2018 to
13,000 µg/L in June 2019.  TCE also decreased from 22,000 µg/L in December 2018 to
7,900 µg/L in June 2019.

• Methylene chloride and perchlorate remained below the detection limits in C-08, to the
northeast of the containment area.  TCE decreased slightly to 1.1 μg/L in June 2019 from
2.2 μg/L in December 2018.

• The northeastern well, 109, saw an increase in perchlorate from the December 2018
detection of 3,200 μg/L to 10,000 μg/L in June 2019.  The recent detection is within the
historical range and is less than the detection of 19,000 µg/L in December 2017.  TCE
detected in monitoring well 109 decreased from 420 µg/L in December 2018 to 130 µg/L
in June 2019.  Methylene chloride remained below the detection limit.

• Wells to the southwest of the containment area include MW-7, MW-8, and MW-17.
Perchlorate increased in MW-7 to 26,000 µg/L in June 2019 from 14,000 µg/L December
2018.  This well has seen a decreasing trend in TCE that continued from the December
2018 sampling (2,000 µg/L) to the June 2019 sampling (1,300 µg/L).  Perchlorate
increased in MW-8 to 7,100 µg/L from 6,700 µg/L in December 2018.  This well’s
decreasing trend in TCE has continued with a detection of 480 µg/L in December 2018
and a detection of 120 µg/L in June 2019.  The perchlorate concentration in MW-17 has
remained below the detection limit since June 2016.  Methylene chloride remained
below the detection limit in each of these three monitoring wells.

• Perchlorate in MW-16 increased to 2,900 µg/L in June 2019 from 90 µg/L in 
December 2018.  While this detection is within the historical  range, this is the highest 
detected concentration of perchlorate since June 2015.  As presented in Table 5, 
ICT-13A is the nearest extraction point to MW-16, and it was not operational in May 
or June 2019, which could have resulted in the increased perchlorate detection 
during the June 2019 sampling event.  TCE also increased to 1,200 µg/L in June 2019 
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2019 from 780 µg/L in December 2018.  This variability in the TCE detection has been 
observed since 2014.  However, this detection of TCE is the highest observed in this 
monitoring well.  Methylene chloride remained below the detection limit.  

• Perchlorate in AWD-3 decreased from 6.9 µg/L in December 2018 to 1.8 J (estimated
concentration) µg/L in June 2019.  TCE increased from 160 µg/L in December 2018 to
580 µg/L in June 2019.  Methylene chloride remained below the detection limit.

• C-03 is a Wilcox Formation well located northeast of the containment area, which has
remained non-detect for TCE and methylene chloride since December 2014.
Perchlorate increased from 15 µg/L in December 2018 to 54 µg/L in June 2019.

• The concentration of perchlorate in Wilcox Formation well MW-14 increased from
76,000 μg/L in December 2018 to 240,000 μg/L in June 2019.  These detections of
perchlorate in MW-14 are consistent with those results obtained from December 2013
through June 2016.  The concentration of TCE also increased from 9,000 μg/L in
December 2018 to 11,000 μg/L in June 2019.  Methylene chloride remained below the
detection limit.

• The concentration of methylene chloride and TCE continue to be non-detect for
18WW08. Perchlorate decreased from 130 μg/L in June 2018 to 45 μg/L in December
2018 and then non-detect in June 2019.

Monitoring wells MW-20 and 126 continue to have no or low level detections of methylene 
chloride, TCE, and perchlorate.  These wells should be considered for removal from the 
monitoring program. 

In general, other than the changes observed above in perchlorate, TCE, and methylene chloride 
concentrations, the COC concentration trends indicate that the plumes are stable, suggesting 
that the extraction system is effective in containing the plumes.  The increase in perchlorate 
detections in MW-16, which is a shallow monitoring well near the Harrison Bayou, need to be 
monitored and evaluated compared to the surface water detections.   

2.5 Groundwater Treatment Plant Sampling and Analysis 
Sampling and analysis is completed in accordance with the requirements documented in the Final 
Revised Sampling and Analysis Plan (AECOM Technical Services, Inc., September 2017).  Besides 
the Record of Decision (ROD) sampling requirement, additional sample analyses are typically 
performed on the influent and effluent samples to monitor the effectiveness of the perchlorate 
treatment (FBR and/or ion exchange vessels) process.  Sections 2.5.1 through 2.5.4 present the 
results of analyses conducted during the 2nd quarter of 2019.  The complete laboratory results 
are provided on a compact disc (CD) (Appendix F).  

2.5.1 Perchlorate Sampling 
Table 7 presents the weekly effluent perchlorate results for the 2nd quarter of 2019.  Due to the 
repairs being completed on pump P-320, the GWTP was not operated from 13 June 2019 until 

00937346



GWTP QUARTERLY EVALUATION REPORT –2ND QUARTER 2019 
LONGHORN ARMY AMMUNITION PLANT 

2-8 November 2019 

early July 2019.  Therefore, the last effluent sample for the 2nd quarter 2019 was collected on 12 
June 2019.  The effluent results were non-detect for perchlorate in the 2nd Quarter 2019. 

2.5.2 VOC Sampling 
Tables 8, 9, and 10 present the effluent VOC results for April, May, and June 2019.  Sampling of 
the effluent for VOCs was conducted on a biweekly basis.  The results, where applicable, were 
below the discharge limits.  The tables also provide monthly influent concentrations for VOCs and 
perchlorate.  

2.5.3 Monthly Metals Sampling 
As per the Final Installation-Wide Work Plan (Bhate, May 2018), the monthly metals sampling is 
reported in Tables 8, 9, and 10.  None of the metals exceeded the effluent discharge limits. 

2.5.4 Quarterly Sampling 
Sampling of the effluent for VOCs, anions, chemical oxygen demand (COD), oil and grease, 
perchlorate, and metals was conducted during this quarter and the results were below the 
discharge limits.  Table 11 presents the analytical results for the 2nd quarter of 2019. 
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Table 3: Groundwater Elevations at LHAAP-18/24 Piezometers, Monitoring Wells, and Surface Water 

Location 
Identification Type 

Reference 
Elevation 

(feet 
amsl) 

Depth to 
Water 
(feet) 

4/26/2019 

Groundwater 
Elevation 

(feet amsl) 
4/26/2019 

Depth to 
Water 
 (feet) 

5/29/2019 

Groundwater 
Elevation 

(feet amsl) 
5/29/2019 

Depth to 
Water 
 (feet) 

6/28/2019 

Groundwater 
Elevation 

(feet amsl) 
6/28/2019 

BGPZ-1 Piezometer 184.99 4.63 180.36 4.77 180.22 4.59 180.40 
BGPZ-2 Piezometer 184.39 12.70 171.69 12.58 171.81 12.50 171.89 
BGPZ-3 Piezometer 180.35 6.37 173.98 6.30 174.05 6.35 174.00 
BGPZ-4 Piezometer 177.77 6.29 171.48 6.17 171.60 6.08 171.69 
BGPZ-5 Piezometer 180.76 10.27 170.49 10.14 170.62 10.05 170.71 
BGPZ-6 Piezometer 197.82 26.69 171.13 26.45 171.37 26.31 171.51 
BGPZ-7 Piezometer 195.96 26.30 169.66 26.07 169.89 25.90 170.06 
BGPZ-8 Piezometer 197.08 28.50 168.58 28.22 168.86 28.04 169.04 
BGPZ-9 Piezometer 196.45 27.08 169.37 26.82 169.63 26.60 169.85 

BGPZ-10 Piezometer 197.00 27.15 169.85 26.87 170.13 26.65 170.35 
BGPZ-11 Piezometer 196.99 27.20 169.79 26.93 170.06 26.75 170.24 

BGPZ-12 Piezometer 188.17 NA Plugged NA Plugged NA Plugged 

AWD-1 Monitoring Well 182.27 8.75 173.52 8.45 173.82 7.74 174.53 
AWD-2 Monitoring Well 186.78 11.77 175.01 11.55 175.23 11.36 175.42 
AWD-3 Monitoring Well 200.13 27.16 172.97 26.91 173.22 26.38 173.75 
AWD-4 Monitoring Well 193.89 23.73 170.16 23.40 170.49 19.57 174.32 
MW-1 Monitoring Well 199.22 26.32 172.90 26.00 173.22 25.50 173.72 
MW-2 Monitoring Well 196.73 25.75 170.98 25.37 171.36 25.18 171.55 
MW-3 Monitoring Well 196.54 25.62 170.92 25.29 171.25 24.64 171.90 
MW-4 Monitoring Well 197.27 25.92 171.35 25.60 171.67 24.96 172.31 
MW-5 Monitoring Well 194.97 24.43 170.54 24.10 170.87 22.61 172.36 
MW-6 Monitoring Well 192.18 22.70 169.48 22.40 169.78 20.38 171.80 
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Location 
Identification Type 

Reference 
Elevation 

(feet 
amsl) 

Depth to 
Water 
(feet) 

4/26/2019 

Groundwater 
Elevation 

(feet amsl) 
4/26/2019 

Depth to 
Water 
 (feet) 

5/29/2019 

Groundwater 
Elevation 

(feet amsl) 
5/29/2019 

Depth to 
Water 
 (feet) 

6/28/2019 

Groundwater 
Elevation 

(feet amsl) 
6/28/2019 

MW-7 Monitoring Well 188.47 17.80 170.67 17.53 170.94 16.89 171.58 
MW-8 Monitoring Well 187.13 16.50 170.63 16.12 171.01 14.62 172.51 
MW-9 Monitoring Well 184.73 13.44 171.29 13.15 171.58 11.98 172.75 

MW-10 Monitoring Well 178.12 6.95 171.17 6.88 171.24 6.32 171.80 
MW-11 Monitoring Well 184.65 12.81 171.84 12.72 171.93 12.59 172.06 
MW-12 Monitoring Well 178.33 6.96 171.37 6.81 171.52 6.02 172.31 
MW-13 Monitoring Well 176.72 6.21 170.51 6.03 170.69 5.10 171.62 
MW-14 Monitoring Well 186.19 12.45 173.74 12.26 173.93 11.33 174.86 
MW-16 Monitoring Well 178.59 6.93 171.66 7.08 171.51 6.32 172.27 
MW-17 Monitoring Well 179.03 8.41 170.62 8.15 170.88 7.30 171.73 
MW-18 Monitoring Well 178.58 7.94 170.64 7.67 170.91 6.87 171.71 
MW-19 Monitoring Well 178.60 7.98 170.62 7.70 170.90 7.00 171.60 
MW-20 Monitoring Well 186.64 8.69 177.95 8.42 178.22 8.52 178.12 
MW-21 Monitoring Well 198.70 29.12 169.58 28.85 169.85 29.61 169.09 
MW-22 Monitoring Well 197.51 26.85 170.66 26.52 170.99 27.30 170.21 
MW-23 Monitoring Well 198.79 26.50 172.29 26.19 172.60 27.10 171.69 

101 Monitoring Well 197.53 5.79 191.74 5.71 191.82 5.60 191.93 
102 Monitoring Well 193.94 18.91 175.03 18.77 175.17 18.11 175.83 
109 Monitoring Well 197.02 26.65 170.37 26.32 170.70 27.48 169.54 
120 Monitoring Well 184.19 11.31 172.88 11.03 173.16 10.48 173.71 
123 Monitoring Well 186.21 11.49 174.72 11.22 174.99 11.09 175.12 
125 Monitoring Well 196.28 24.51 171.77 24.30 171.98 22.03 174.25 
126 Monitoring Well 199.37 28.73 170.64 28.45 170.92 28.41 170.96 
129 Monitoring Well 197.24 25.40 171.84 25.05 172.19 24.76 172.48 
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Location 
Identification Type 

Reference 
Elevation 

(feet 
amsl) 

Depth to 
Water 
(feet) 

4/26/2019 

Groundwater 
Elevation 

(feet amsl) 
4/26/2019 

Depth to 
Water 
 (feet) 

5/29/2019 

Groundwater 
Elevation 

(feet amsl) 
5/29/2019 

Depth to 
Water 
 (feet) 

6/28/2019 

Groundwater 
Elevation 

(feet amsl) 
6/28/2019 

130 Monitoring Well 177.73 5.31 172.42 5.17 172.56 5.42 172.31 
C-01 Monitoring Well 193.89 22.92 170.97 22.59 171.30 22.37 171.52 
C-02 Monitoring Well 175.95 4.89 171.06 5.02 170.93 3.72 172.23 
C-03 Monitoring Well 196.34 25.63 170.71 25.30 171.04 24.96 171.38 
C-04 Monitoring Well 194.64 24.00 170.64 23.81 170.83 22.96 171.68 

C-04A Monitoring Well 194.61 23.78 170.83 23.56 171.05 22.67 171.94 
C-05 Monitoring Well 180.74 11.05 169.69 10.92 169.82 10.49 170.25 
C-06 Monitoring Well 192.22 22.90 169.32 22.75 169.47 22.92 169.30 
C-07 Monitoring Well 196.80 26.28 170.52 26.02 170.78 26.10 170.70 
C-08 Monitoring Well 193.10 23.54 169.56 23.24 169.86 23.65 169.45 
C-09 Monitoring Well 202.35 32.22 170.13 32.01 170.34 31.91 170.44 
C-10 Monitoring Well 201.86 31.50 170.36 31.28 170.58 31.19 170.67 

17WW08 Monitoring Well 179.72 7.81 171.91 7.69 172.03 8.40 171.32 
18WW01 Monitoring Well 201.31 30.69 170.62 30.40 170.91 30.29 171.02 
18WW02 Monitoring Well 179.30 7.71 171.59 7.62 171.68 7.47 171.83 
18WW03 Monitoring Well 195.59 25.40 170.19 25.15 170.44 24.93 170.66 
18WW04 Monitoring Well 183.74 14.43 169.31 14.21 169.53 14.05 169.69 
18WW05 Monitoring Well 189.59 19.40 170.19 19.22 170.37 19.18 170.41 
18WW06 Monitoring Well 179.70 8.25 171.45 8.13 171.57 8.18 171.52 
18WW07 Monitoring Well 183.67 NM NM NM NM NM NM 
18WW08 Monitoring Well 177.77 5.97 171.80 6.09 171.68 5.77 172.00 
18WW09 Monitoring Well 177.51 6.33 171.18 6.30 171.21 5.95 171.56 
18WW10 Monitoring Well 182.26 9.91 172.35 9.82 172.44 10.08 172.18 
18WW11 Monitoring Well 182.29 11.39 170.90 11.27 171.02 11.39 170.90 
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Location 
Identification Type 

Reference 
Elevation 

(feet 
amsl) 

Depth to 
Water 
(feet) 

4/26/2019 

Groundwater 
Elevation 

(feet amsl) 
4/26/2019 

Depth to 
Water 
 (feet) 

5/29/2019 

Groundwater 
Elevation 

(feet amsl) 
5/29/2019 

Depth to 
Water 
 (feet) 

6/28/2019 

Groundwater 
Elevation 

(feet amsl) 
6/28/2019 

18WW14 Monitoring Well 186.47 15.75 170.72 15.44 171.03 14.60 171.87 
18WW15 Monitoring Well 186.24 15.01 171.23 14.79 171.45 14.23 172.01 
18WW16 Monitoring Well 201.88 31.57 170.31 31.25 170.63 31.62 170.26 
18WW18 Monitoring Well 196.82 26.44 170.38 26.17 170.65 25.72 171.10 
18WW19 Monitoring Well 179.56 10.58 168.98 10.40 169.16 10.20 169.36 
18WW20 Monitoring Well 180.42 11.39 169.03 11.19 169.23 11.03 169.39 
18WW21 Monitoring Well 195.20 25.21 169.99 24.95 170.25 24.83 170.37 
18WW22 Monitoring Well 195.37 24.82 170.55 24.53 170.84 23.81 171.56 
18WW24 Monitoring Well 176.40 4.15 172.25 4.25 172.15 4.10 172.30 
18WW25 Monitoring Well 175.15 3.90 171.25 4.08 171.07 4.01 171.14 

18CPTMW01SW Monitoring Well 198.20 26.77 171.43 26.58 171.62 25.72 172.48 
18CPTMW01DW Monitoring Well 197.92 26.74 171.18 26.53 171.39 26.94 170.98 
18CPTMW03SW Monitoring Well 198.53 27.69 170.84 27.40 171.13 27.15 171.38 

18CPTMW04 Monitoring Well 196.60 23.35 173.25 23.03 173.57 22.37 174.23 
18CPTMW04SW Monitoring Well 196.42 26.10 170.32 25.81 170.61 24.85 171.57 

18CPTMW06 Monitoring Well 198.12 26.85 171.27 26.55 171.57 26.87 171.25 
18CPTMW07 Monitoring Well 197.32 26.20 171.12 25.96 171.36 26.03 171.29 

18CPTMW08SW Monitoring Well 196.38 26.09 170.29 25.79 170.59 24.65 171.73 
18CPTMW08DW Monitoring Well 196.59 26.45 170.14 26.17 170.42 25.15 171.44 
18CPTMW10SW Monitoring Well 186.98 16.25 170.73 16.04 170.94 15.35 171.63 
18CPTMW10DW Monitoring Well 187.38 17.18 170.20 16.97 170.41 16.22 171.16 
18CPTMW12SW Monitoring Well 190.90 19.81 171.09 19.54 171.36 19.65 171.25 
18CPTMW12DW Monitoring Well 190.25 19.63 170.62 19.37 170.88 19.07 171.18 

18CPTMW14 Monitoring Well 196.69 25.80 170.89 25.49 171.20 26.50 170.19 
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Location 
Identification Type 

Reference 
Elevation 

(feet 
amsl) 

Depth to 
Water 
(feet) 

4/26/2019 

Groundwater 
Elevation 

(feet amsl) 
4/26/2019 

Depth to 
Water 
 (feet) 

5/29/2019 

Groundwater 
Elevation 

(feet amsl) 
5/29/2019 

Depth to 
Water 
 (feet) 

6/28/2019 

Groundwater 
Elevation 

(feet amsl) 
6/28/2019 

18CPTMW15 Monitoring Well 179.79 7.19 172.60 7.03 172.76 7.90 171.89 
18CPTMW16 Monitoring Well 175.37 3.98 171.39 4.20 171.17 4.00 171.37 
18CPTMW18 Monitoring Well 194.53 26.67 167.86 26.39 168.14 26.82 167.71 
18CPTMW19 Monitoring Well 193.59 23.90 169.69 23.62 169.97 18.45 175.14 

18CPTMW19SW Monitoring Well 193.29 24.34 168.95 24.01 169.28 21.65 171.64 
18CPTMW22SW Monitoring Well 187.79 17.33 170.46 17.07 170.72 16.96 170.83 
18CPTMW22R Monitoring Well 187.23 4.89 182.34 5.05 182.18 6.27 180.96 

18CPTMW22DW Monitoring Well 188.00 17.29 170.71 16.98 171.02 17.00 171.00 
18CPTMW23 Monitoring Well 177.47 5.91 171.56 5.82 171.65 5.81 171.66 

18CPTMW23SW Monitoring Well 177.43 5.80 171.63 5.69 171.74 6.12 171.31 
18CPTMW24 Monitoring Well 194.89 25.51 169.38 25.23 169.66 26.00 168.89 
18CPTMW26 Monitoring Well 182.60 14.09 168.51 14.15 168.45 14.29 168.31 

18CPTMW26SW Monitoring Well 182.00 11.25 170.75 11.12 170.88 10.81 171.19 

1824HBSW7 Surface Water 
Sample 167.92 5.62 162.30 2.18 165.74 3.56 164.36 
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Table 4: Treated Groundwater Discharged –April through June 2019 

Date 

Harrison 
 Bayou Flow 

(GPM) 

Calculated 
Maximum 

Rate 
Allowable 

(GPM) 

Released 
From GWTP 
To Harrison 

Bayou 

Released 
From INF 
Pond to 
Harrison 

Bayou 

Released 
From 

GWTP to 
INF Pond 

Combined 
Total 

Released 
from GWTP 

Combined 
Total 

Released to 
Harrison 

Bayou 

INF Pond 
Staff 

Reading 
(6.20 = 3 ft. 
Freeboard) 

04/01/2019 5,096 1,489 2,731 0 0 2,731 2,731 2.59 
04/02/2019 4,387 1,282 10,042 0 0 10,042 10,042 2.58 
04/03/2019 3,767 1,100 12,251 0 0 12,251 12,251 2.58 
04/04/2019 3,137 916 11,571 0 0 11,571 11,571 2.57 
04/05/2019 5,937 1,734 11,289 0 0 11,289 11,289 2.57 
04/06/2019 5,123 1,485 0 0 0 0 0 2.57 
04/07/2019 Flood Stage Maximum 0 0 0 0 0 2.75 
04/08/2019 Flood Stage Maximum 37,932 0 0 37,932 37,932 3.46 
04/09/2019 Flood Stage Maximum 15,102 0 0 15,102 15,102 3.46 
04/10/2019 Flood Stage Maximum 12,608 0 0 12,608 12,608 3.45 
04/11/2019 Flood Stage Maximum 12,358 0 0 12,358 12,358 3.45 
04/12/2019 32,529 9,505 11,428 0 0 11,428 11,428 3.45 
04/13/2019 Flood Stage Maximum 0 0 0 0 0 3.50 
04/14/2019 Flood Stage Maximum 0 0 0 0 0 4.08 
04/15/2019 Flood Stage Maximum 46,815 0 0 46,815 46,815 4.08 
04/16/2019 Flood Stage Maximum 11,952 0 0 11,952 11,952 4.08 
04/17/2019 Flood Stage Maximum 12,522 0 0 12,522 12,522 4.07 
04/18/2019 Flood Stage Maximum 12,033 0 0 12,033 12,033 4.07 
04/19/2019 Flood Stage Maximum 8,208 0 0 8,208 8,208 4.48 
04/20/2019 Flood Stage Maximum 0 0 0 0 0 4.48 
04/21/2019 Flood Stage Maximum 0 0 0 0 0 4.47 
04/22/2019 28,975 8,466 38,525 0 0 38,525 38,525 4.47 
04/23/2019 No Release NA 0 0 0 0 0 4.46 
04/24/2019 No Release NA 0 0 0 0 0 4.45 
04/25/2019 No Release NA 0 0 0 0 0 4.86 
04/26/2019 No Release NA 0 0 0 0 0 4.85 
04/27/2019 No Release NA 0 0 0 0 0 4.83 
04/28/2019 No Release NA 0 0 0 0 0 4.81 
04/29/2019 No Release NA 0 0 0 0 0 4.80 
04/30/2019 4,621 1,350 4,622 0 0 4,622 4,622 4.79 
05/01/2019 3,936 1,150 13,445 0 0 13,445 13,445 4.78 
05/02/2019 7,368 2,153 14,393 0 0 14,393 14,393 4.97 
05/03/2019 Flood Stage Maximum 10,904 0 0 10,904 10,904 4.96 
05/04/2019 Flood Stage Maximum 0 0 0 0 0 5.08 
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Date 

Harrison 
 Bayou Flow 

(GPM) 

Calculated 
Maximum 

Rate 
Allowable 

(GPM) 

Released 
From GWTP 
To Harrison 

Bayou 

Released 
From INF 
Pond to 
Harrison 

Bayou 

Released 
From 

GWTP to 
INF Pond 

Combined 
Total 

Released 
from GWTP 

Combined 
Total 

Released to 
Harrison 

Bayou 

INF Pond 
Staff 

Reading 
(6.20 = 3 ft. 
Freeboard) 

05/05/2019 Flood Stage Maximum 0 0 0 0 0 5.07 
05/06/2019 22,920 6,697 43,253 0 0 43,253 43,253 5.06 
05/07/2019 14,834 4,334 12,393 0 0 12,393 12,393 5.05 
05/08/2019 Flood Stage Maximum 12,032 0 0 12,032 12,032 5.04 
05/09/2019 Flood Stage Maximum 11,328 0 0 11,328 11,328 5.74 
05/10/2019 Flood Stage Maximum 11,064 0 0 11,064 11,064 5.78 
05/11/2019 Flood Stage Maximum 0 0 0 0 0 6.04 
05/12/2019 Flood Stage Maximum 0 0 0 0 0 6.03 
05/13/2019 Flood Stage Maximum 37,841 0 0 37,841 37,841 6.02 
05/14/2019 Flood Stage Maximum 11,270 0 0 11,270 11,270 6.01 
05/15/2019 Flood Stage Maximum 12,397 0 0 12,397 12,397 6.00 
05/16/2019 Flood Stage Maximum 12,039 0 0 12,039 12,039 5.99 
05/17/2019 Flood Stage Maximum 9,821 0 0 9,821 9,821 5.98 
05/18/2019 Flood Stage Maximum 0 0 0 0 0 5.97 
05/19/2019 Flood Stage Maximum 0 0 0 0 0 6.63 
05/20/2019 Flood Stage Maximum 47,380 0 0 47,380 47,380 6.62 
05/21/2019 Flood Stage Maximum 24,309 0 0 24,309 24,309 6.61 
05/22/2019 Flood Stage Maximum 26,501 0 0 26,501 26,501 6.74 
05/23/2019 Flood Stage Maximum 24,989 0 0 24,989 24,989 6.71 
05/24/2019 Flood Stage Maximum 16,366 0 0 16,366 16,366 6.68 
05/25/2019 4,156 1,206 0 0 0 0 0 6.67 
05/26/2019 3,568 1,035 0 0 0 0 0 6.65 
05/27/2019 3,155 915 0 0 0 0 0 6.63 
05/28/2019 2,595 758 74,502 0 0 74,502 74,502 6.62 
05/29/2019 2,269 663 28,909 0 0 28,909 28,909 6.60 
05/30/2019 2,087 609 28,174 165,172 0 28,174 193,346 6.35 
05/31/2019 1,784 521 21,125 88,705 0 21,125 109,830 6.18 
06/01/2019 1,523 441 0 0 0 0 0 6.14 
06/02/2019 1,396 404 0 0 0 0 0 6.13 
06/03/2019 7,126 2,082 71,295 0 0 71,295 71,295 6.22 
06/04/2019 24,416 7,134 21,045 0 0 21,045 21,045 6.32 
06/05/2019 21,146 6,179 21,493 132,525 0 21,493 154,018 6.15 
06/06/2019 Flood Stage Maximum 21,821 117,260 0 21,821 139,081 5.96 
06/07/2019 Flood Stage Maximum 20,197 119,475 0 20,197 139,672 5.82 
06/08/2019 18,543 5,377 0 0 0 0 0 5.80 
06/09/2019 10,698 3,102 0 0 0 0 0 5.78 
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Date 

Harrison 
 Bayou Flow 

(GPM) 

Calculated 
Maximum 

Rate 
Allowable 

(GPM) 

Released 
From GWTP 
To Harrison 

Bayou 

Released 
From INF 
Pond to 
Harrison 

Bayou 

Released 
From 

GWTP to 
INF Pond 

Combined 
Total 

Released 
from GWTP 

Combined 
Total 

Released to 
Harrison 

Bayou 

INF Pond 
Staff 

Reading 
(6.20 = 3 ft. 
Freeboard) 

06/10/2019 6,091 1,779 70,519 0 0 70,519 70,519 5.76 
06/11/2019 5,347 1,562 22,245 0 0 22,245 22,245 5.75 
06/12/2019 3,804 1,111 20,421 85,137 0 20,421 105,558 5.55 
06/13/2019 3,304 965 16,876 46,081 0 16,876 62,957 5.38 
06/14/2019 2,300 103,501 0 114,751 0 0 114,751 5.18 
06/15/2019 NA NA 0 0 0 0 0 5.16 
06/16/2019 NA NA 0 0 0 0 0 5.15 
06/17/2019 9,679 435,587 0 0 0 0 0 5.24 
06/18/2019 7,980 359,129 0 122,800 0 0 122,800 5.06 
06/19/2019 5,812 261,554 0 109,889 0 0 109,889 4.80 
06/20/2019 NA NA 0 0 0 0 0 4.86 
06/21/2019 NA NA 0 0 0 0 0 4.84 
06/22/2019 NA NA 0 0 0 0 0 4.82 
06/23/2019 NA NA 0 0 0 0 0 4.80 
06/24/2019 NA NA 0 0 0 0 0 5.10 
06/25/2019 NA NA 0 0 0 0 0 5.18 
06/26/2019 NA NA 0 0 0 0 0 5.16 
06/27/2019 NA NA 0 0 0 0 0 5.14 
06/28/2019 NA NA 0 0 0 0 0 5.12 
06/29/2019 NA NA 0 0 0 0 0 5.42 
06/30/2019 NA NA 0 0 0 0 0 5.40 

1,062,336 1,101,795 0 1,062,336 2,164,131 
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Table 5: Monthly Groundwater Extraction Quantities 

ICT or Well 
Number 

April 2019 
(gallons) 

May 2019 
(gallons) 

June 2019 
(gallons) Total 

1 0 0 0 0 
2 33,789 74,910 32,618 141,317 
3 0 0 0 0 
4 45,598 49,562 5,106 100,266 
5 0 0 0 0 

EW-1 10 0 0 10 
7 14,013 32,516 29,556 76,085 
8 80,978 162,327 130,095 373,400 

18WW17 8,213 6,977 0 15,190 
10 0 0 0 0 
11 30,038 29,681 2,542 62,261 

12A 4,218 8,212 2,976 15,406 
12B 19,027 39,747 14,417 73,191 
12C 21,578 56,536 20,809 98,923 
12D 45,145 6,028 294 51,467 
12E 22,909 47,400 14,363 84,672 
13A 35,200 0 0 35,200 
13B 98,131 225,648 116,824 440,603 
13C 51,729 137,235 30,722 219,686 
13D 1,469 0 0 1,469 
13E 17,131 25,788 5,349 48,268 
13F 13,612 10,557 777 24,946 
14A 1,952 1,650 0 3,602 
14B 18,771 9,917 0 28,688 
14C 53,507 44,805 0 98,312 
14D 33,243 69,665 25,410 128,318 
14E 30,945 48,652 14,617 94,214 

Total LHAAP-18/24 681,206 1,087,813 446,475 2,215,494 
LHAAP-16 0 0 0 

Total LHAAP-16 0 0 0 0 
TOTAL 681,206 1,087,813 446,475 2,215,494 
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units
MCL/MSC/

PCL

AWD1_062019
6/20/19

AWD3_062119
6/21/19

AWD4_062619
6/26/19

AWD4_062619_a
6/26/19

18CPTMW01DW
_061919
6/19/19

18CPTMW01SW
_061919
6/19/19

18CPTMW03SW
_062119
6/21/19

18CPTMW04
_061919
6/19/19

18CPTMW04SW
_061919
6/19/19

18CPTMW06
_062119
6/21/19

18CPTMW06
_062119_a
6/21/19

18CPTMW07
_062519
6/25/19

18CPTMW08SW
‐061819
6/18/19

18CPTMW08DW
‐061819
6/18/19

18CPTMW10SW
_062019
6/20/19

18CPTMW10DW
_062019
6/20/19

18CPTMW12SW
_061719
6/17/19

18CPTMW12SW
_061719_a
6/17/19

Lab Package: HS19061164 HS19061210 HS19061482 HS19061482 HS19061083 HS19061083 HS19061210 HS19061083 HS19061083 HS19061210 HS19061210 HS19061383 HS19060986 HS19060986 HS19061157 HS19061157 HS19060929 HS19060929
Well Identification: AWD‐1 AWD‐3 AWD‐4 AWD‐4 18CPTMW01DW 18CPTMW01SW 18CPTMW03SW 18CPTMW04 18CPTMW04SW 18CPTMW06 18CPTMW06 18CPTMW07 18CPTMW08SW 18CPTMW08DW 18CPTMW10SW 18CPTMW10DW 18CPTMW12SW 18CPTMW12SW

Perchlorate    g/L 17* NA 1.8 J 23 27 < 2.0 U < 2.0 U 9.9 620 < 2.0 U 1.7 J < 2.0 U 1.4 J 23,000 4,300 < 2.0 U 9.1 < 2.0 U < 2.0 U

1,1,1,2‐Tetrachloroethane g/L 110 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,1‐Trichloroethane g/L 200 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,2,2‐Tetrachloroethane g/L 14 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1,2‐Trichloroethane g/L 5 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1‐Dichloroethane g/L 10,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 2.1 NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1‐Dichloroethene g/L 7 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,1‐Dichloropropene g/L 2.9 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,3‐Trichlorobenzene g/L 310 NA < 5.0 U < 0.5 UJ < 0.5 UJ < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,3‐Trichloropropane g/L 0.041 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,4‐Trichlorobenzene g/L 70 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2,4‐Trimethylbenzene g/L 5,100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dibromo‐3‐chloropropane g/L 0.2 NA < 5.0 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 12 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dibromoethane g/L 0.05 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dichlorobenzene g/L 600 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dichloroethane g/L 5 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U 1.3 0.75 J < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,2‐Dichloropropane g/L 5 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3,5‐Trimethylbenzene g/L 5,100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3‐Dichlorobenzene g/L 3,100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,3‐Dichloropropane g/L 29 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
1,4‐Dichlorobenzene g/L 75 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2,2‐Dichloropropane g/L 42 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2‐Butanone g/L 61,000 NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 25 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U
2‐Chlorotoluene g/L 2,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
2‐Hexanone g/L 6,100 NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 25 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U
4‐Chlorotoluene g/L 2,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
4‐Isopropyltoluene g/L 10,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
4‐Methyl‐2‐pentanone g/L 8,200 NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 25 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Acetone g/L 92,000 NA < 10 U < 1.0 U 6.8 5.1 UB < 25 U 5.2 4.6 UB 5.0 UB 3.1 < 1.0 U < 1.0 U 2.7 UB NA 5.4 UB 3.3 UB 2.9 UB 3.0 UB
Benzene g/L 5 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromobenzene g/L 2,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromochloromethane g/L 4,100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromodichloromethane g/L 4.6 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromoform g/L 36 NA < 5.0 UJ < 0.5 UJ < 0.5 UJ < 0.5 U < 12 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Bromomethane g/L 140 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Carbon disulfide g/L 10,000 NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 25 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Carbon tetrachloride g/L 5 NA 35 < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chlorobenzene g/L 100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloroethane g/L 41,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloroform g/L 1,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Chloromethane g/L 220 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
cis‐1,2‐Dichloroethene g/L 70 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U 1.7 16 < 0.5 U < 0.5 U < 0.5 U < 0.5 U 11 NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
cis‐1,3‐Dichloropropene g/L 5.3 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dibromochloromethane g/L 34 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dibromomethane g/L 380 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Dichlorodifluoromethane g/L 20,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Ethylbenzene g/L 700 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Hexachlorobutadiene g/L 20 NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 25 U < 0.5 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Isopropylbenzene g/L 10,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
m,p‐Xylene g/L 10,000** NA < 10 U < 1.0 U < 1.0 U < 1.0 U < 12 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Methylene chloride g/L 5 NA < 10 U < 1.0 U < 1.0 U 1.1 J 100 < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U
Naphthalene g/L 2,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
n‐Butylbenzene g/L 4,100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
n‐Propylbenzene g/L 4,100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
o‐Xylene g/L 10,000** NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
sec‐Butylbenzene g/L 4,100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Styrene g/L 100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
tert‐Butylbenzene g/L 4,100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Tetrachloroethene g/L 5 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Toluene g/L 1,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
trans‐1,2‐Dichloroethene g/L 100 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
trans‐1,3‐Dichloropropene g/L 29 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Trichloroethene g/L 5 NA 580 < 0.5 U < 0.5 U < 0.5 U 32 19 510 < 0.5 U 0.98 J 0.88 J 0.66 J 40 NA < 0.5 U 1.2 0.65 J 0.60 J
Trichlorofluoromethane g/L 31,000 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U
Vinyl chloride g/L 2 NA < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 12 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 5.0 NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U

Perchlorate (6850)

Volatile Organic Compounds (8260C)
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units

AWD1_062019
6/20/19

AWD3_062119
6/21/19

AWD4_062619
6/26/19

AWD4_062619_a
6/26/19

18CPTMW01DW
_061919
6/19/19

18CPTMW01SW
_061919
6/19/19

18CPTMW03SW
_062119
6/21/19

18CPTMW04
_061919
6/19/19

18CPTMW04SW
_061919
6/19/19

18CPTMW06
_062119
6/21/19

18CPTMW06
_062119_a
6/21/19

18CPTMW07
_062519
6/25/19

18CPTMW08SW
‐061819
6/18/19

18CPTMW08DW
‐061819
6/18/19

18CPTMW10SW
_062019
6/20/19

18CPTMW10DW
_062019
6/20/19

18CPTMW12SW
_061719
6/17/19

18CPTMW12SW
_061719_a
6/17/19

Aluminum mg/L 100 NA 0.157 20.1 J 9.41 J 0.110 0.0504 0.0446 NA 0.0645 NA NA NA NA NA NA 0.611 0.0204 0.0248
Antimony mg/L 0.006 NA < 0.000500 U < 0.000500 U < 0.000500 U 0.000408 J < 0.000500 U < 0.000500 U NA < 0.000500 U NA NA NA NA NA NA < 0.000500 U < 0.000500 U < 0.000500 U
Arsenic mg/L 0.01 NA < 0.000500 U 0.00257 J 0.00158 J 0.00152 J 0.00871 0.00272 J NA 0.00326 J NA NA NA NA NA NA 0.00262 J 0.000866 J 0.00106 J
Barium mg/L 2 NA 0.0352 0.267 0.239 0.412 1.07 0.172 NA 0.911 NA NA NA NA NA NA 0.108 0.803 0.825
Beryllium mg/L 0.004 NA < 0.000500 U 0.000982 J 0.000691 J < 0.000500 U < 0.000500 U < 0.000500 U NA < 0.000500 U NA NA NA NA NA NA < 0.000500 U < 0.000500 U < 0.000500 U
Cadmium mg/L 0.005 NA < 0.000500 U < 0.000500 U < 0.000500 U 0.000345 J < 0.000500 U 0.000367 J NA < 0.000500 U NA NA NA NA NA NA < 0.000500 U < 0.000500 U < 0.000500 U
Calcium mg/L NV NA 0.817 11.3 10.7 40.3 32.9 21.0 NA 30.3 NA NA NA NA NA NA 6.74 58.5 58.7
Chromium mg/L 0.1 NA 0.0808 0.387 J 0.193 J 0.0949 0.00638 0.0163 NA 0.0219 NA NA NA NA NA NA 0.00736 0.0159 0.0160
Cobalt mg/L 6.1 NA 0.000846 J 0.0121 J 0.00828 J 0.00121 J 0.000511 J 0.00263 J NA 0.00473 J NA NA NA NA NA NA 0.000393 J 0.00248 J 0.00304 J
Copper mg/L 1.3 NA < 0.00100 U 0.0215 J 0.0140 J 0.00332 UB < 0.00100 U < 0.00100 U NA < 0.00100 U NA NA NA NA NA NA 0.00188 UB < 0.00100 U < 0.00100 U
Iron mg/L NV NA 0.430 22.3 J 11.0 J 1.65 51.3 1.75 NA 10.4 NA NA NA NA NA NA 2.80 0.540 0.669
Lead mg/L 0.015 NA < 0.00100 U 0.00842 J 0.00448 J 0.00104 J < 0.00100 U < 0.00100 U NA < 0.00100 U NA NA NA NA NA NA 0.000967 J < 0.00100 U < 0.00100 U
Magnesium mg/L NV NA 0.586 5.94 5.31 11.7 22.6 7.22 NA 18.3 NA NA NA NA NA NA 5.34 38.8 39.2
Manganese mg/L 1.1* NA 0.00771 0.0703 0.0536 0.115 0.635 0.0478 NA 0.455 NA NA NA NA NA NA 0.0448 0.181 0.232
Nickel mg/L 0.49* NA 0.0253 0.240 0.227 0.00669 0.00112 J 0.00956 NA 0.00641 NA NA NA NA NA NA 0.00202 J 0.00382 J 0.00361 J
Potassium mg/L NV NA 0.746 1.29 J 0.827 J 147 18.4 233 NA 108 NA NA NA NA NA NA 111 75.5 75.0
Selenium mg/L 0.05 NA 0.00434 J 0.00245 J 0.00328 J < 0.00250 U < 0.00250 U < 0.00250 U  NA < 0.00250 U  NA NA NA NA NA NA < 0.00250 U < 0.00250 U < 0.00250 U
Silver mg/L 0.51 NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA < 0.000500 U NA NA NA NA NA NA < 0.000500 U < 0.000500 U < 0.000500 U
Sodium mg/L NV NA 30.1 62.6 62.3 370 115 265 NA 130 NA NA NA NA NA NA 184 234 229
Thallium mg/L 0.002 NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA < 0.000500 U NA NA NA NA NA NA < 0.000500 U < 0.000500 U < 0.000500 U
Vanadium mg/L 0.72 NA 0.00191 UB 0.0366 J 0.0207 J 0.00102 UB < 0.00100 U 0.00183 UB NA < 0.00100 U NA NA NA NA NA NA 0.00163 UB 0.00102 UB 0.00150 UB
Zinc mg/L 31 NA 0.0177 0.0883 J 0.0588 J 0.0266 0.0209 0.0987 NA 0.0400 NA NA NA NA NA NA 0.0244 0.0181 0.0159
Mercury mg/L 0.002 NA < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U NA < 0.000100 U NA NA NA NA NA NA < 0.000100 U < 0.000100 U < 0.000100 U

1,4‐Dioxane g/L 9.1 0.99 NA < 0.010 U < 0.010 U 0.27 < 0.010 U 0.67 1.3 < 0.010 U 0.46 J 0.052 J 0.077 1.7 0.38 < 0.010 U NA 0.073 J 0.18 J
Notes:
Blue highlighting indicates concentrations above the MCL/MSC/PCL

NA ‐ Not Analyzed
g/L ‐ micrograms per liter a ‐ duplicate sample
mg/L ‐ milligrams per liter

NV ‐ No Value
UB ‐ considered a non‐detect due to blank contamination
*Perchlorate, manganese, and nickel compared to the PCL
** Value is for total xylenes

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific 
Concentrations/Protective Concentration Level

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

J ‐ Estimated: The analyte was positively identified, the quantitation is an 
estimation due to discrepancies in meeting certain analyte‐specific quality
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected. Value 
presented is the limit of detection.

Metals (6020A)

1,4‐Dioxane (8270D SIM)
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units
Lab Package:

Well Identification:

Perchlorate    g/L 17*

1,1,1,2‐Tetrachloroethane g/L 110
1,1,1‐Trichloroethane g/L 200
1,1,2,2‐Tetrachloroethane g/L 14
1,1,2‐Trichloroethane g/L 5
1,1‐Dichloroethane g/L 10,000
1,1‐Dichloroethene g/L 7
1,1‐Dichloropropene g/L 2.9
1,2,3‐Trichlorobenzene g/L 310
1,2,3‐Trichloropropane g/L 0.041
1,2,4‐Trichlorobenzene g/L 70
1,2,4‐Trimethylbenzene g/L 5,100
1,2‐Dibromo‐3‐chloropropane g/L 0.2
1,2‐Dibromoethane g/L 0.05
1,2‐Dichlorobenzene g/L 600
1,2‐Dichloroethane g/L 5
1,2‐Dichloropropane g/L 5
1,3,5‐Trimethylbenzene g/L 5,100
1,3‐Dichlorobenzene g/L 3,100
1,3‐Dichloropropane g/L 29
1,4‐Dichlorobenzene g/L 75
2,2‐Dichloropropane g/L 42
2‐Butanone g/L 61,000
2‐Chlorotoluene g/L 2,000
2‐Hexanone g/L 6,100
4‐Chlorotoluene g/L 2,000
4‐Isopropyltoluene g/L 10,000
4‐Methyl‐2‐pentanone g/L 8,200
Acetone g/L 92,000
Benzene g/L 5
Bromobenzene g/L 2,000
Bromochloromethane g/L 4,100
Bromodichloromethane g/L 4.6
Bromoform g/L 36
Bromomethane g/L 140
Carbon disulfide g/L 10,000
Carbon tetrachloride g/L 5
Chlorobenzene g/L 100
Chloroethane g/L 41,000
Chloroform g/L 1,000
Chloromethane g/L 220
cis‐1,2‐Dichloroethene g/L 70
cis‐1,3‐Dichloropropene g/L 5.3
Dibromochloromethane g/L 34
Dibromomethane g/L 380
Dichlorodifluoromethane g/L 20,000
Ethylbenzene g/L 700
Hexachlorobutadiene g/L 20
Isopropylbenzene g/L 10,000
m,p‐Xylene g/L 10,000**
Methylene chloride g/L 5
Naphthalene g/L 2,000
n‐Butylbenzene g/L 4,100
n‐Propylbenzene g/L 4,100
o‐Xylene g/L 10,000**
sec‐Butylbenzene g/L 4,100
Styrene g/L 100
tert‐Butylbenzene g/L 4,100
Tetrachloroethene g/L 5
Toluene g/L 1,000
trans‐1,2‐Dichloroethene g/L 100
trans‐1,3‐Dichloropropene g/L 29
Trichloroethene g/L 5
Trichlorofluoromethane g/L 31,000
Vinyl chloride g/L 2

Perchlorate (6850)

Volatile Organic Compounds (8260C)
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HS19060929 HS19061383 HS19061210 HS19061547 HS19061486 HS19061157 HS19061157 HS19060835 HS19060835 HS19060835 HS19060929 HS19060929 HS19061383 HS19060835 HS19061386 HS19061157 HS19061279 HS19061279 HS19061157
18CPTMW12DW 18CPTMW14 18CPTMW15 18CPTMW16 18CPTMW18 18CPTMW19 18CPTMW19SW 18CPTMW22R 18CPTMW22SW 18CPTMW22DW 18CPTMW23 18CPTMW23SW 18CPTMW24 18CPTMW26SW 17WW08 18WW02 18WW03 18WW03 18WW06

1.2 J 1,300 410 <2.0 U <2.0 U 4.1 39 <2.0 U 590 <2.0 U 2,500 < 2.0 U 89 < 2.0 U < 2.0 U < 2.0 U < 2.0 U < 2.0 U < 2.0 U

< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 UJ NA < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U 2.1 < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 150 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
3.2 UB < 1.0 U 5.0 NA 5.6 4.8 UB < 1.0 U < 1.0 U 3.4 2.8 < 10 U 2.7 UB 5.1 UB 4.2 < 1.0 U 5.4 UB 4.2 2.4 3.0 UB
< 0.5 U 1.3 < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 UJ NA < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U 6.7 J < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U 51 < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 150 < 0.5 U 26 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 1.0 U < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U 1.1 < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U 700 2.3 NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 2,900 < 0.5 U 9.1 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units

Aluminum mg/L 100
Antimony mg/L 0.006
Arsenic mg/L 0.01
Barium mg/L 2
Beryllium mg/L 0.004
Cadmium mg/L 0.005
Calcium mg/L NV
Chromium mg/L 0.1
Cobalt mg/L 6.1
Copper mg/L 1.3
Iron mg/L NV
Lead mg/L 0.015
Magnesium mg/L NV
Manganese mg/L 1.1*
Nickel mg/L 0.49*
Potassium mg/L NV
Selenium mg/L 0.05
Silver mg/L 0.51
Sodium mg/L NV
Thallium mg/L 0.002
Vanadium mg/L 0.72
Zinc mg/L 31
Mercury mg/L 0.002

1,4‐Dioxane g/L 9.1
Notes:
Blue highlighting indicates concentrations above the MCL/MSC/PCL

NA ‐ Not Analyzed
g/L ‐ micrograms per liter a ‐ duplicate sample
mg/L ‐ milligrams per liter

NV ‐ No Value
UB ‐ considered a non‐detect due to blank contamination
*Perchlorate, manganese, and nickel compared to the PCL
** Value is for total xylenes

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific 
Concentrations/Protective Concentration Level

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

J ‐ Estimated: The analyte was positively identified, the quantitation is an 
estimation due to discrepancies in meeting certain analyte‐specific quality
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected. Value 
presented is the limit of detection.

Metals (6020A)

1,4‐Dioxane (8270D SIM)

18CPTMW12DW
_061719
6/17/19

18CPTMW14
_062519
6/25/19

18CPTMW15
_062119
6/21/19

18CPTMW16
_062719
6/27/19

18CPTMW18
_062619
6/26/19

18CPTMW19
_062019
6/20/19

18CPTMW19SW
_062019
6/20/19

18CPTMW22R_
061319
6/13/19

18CPTMW22SW_
061319
6/13/19

18CPTMW22DW_
061319
6/13/19

18CPTMW23
‐061719
6/17/19

18CPTMW23SW
‐061719
6/17/19

18CPTMW24
_062519
6/25/19

18CPTMW26SW_
061319
6/13/19

17WW08
_062519
6/25/19

18WW02
_062019
6/20/19

18WW03
_062419
6/24/19

18WW03
_062419_a
6/24/19

18WW06
_062019
6/20/19

0.0201 0.427 NA NA 0.0122 UB NA 0.0745 1.54 0.284 0.133 NA NA NA NA 0.0212 UB 1.56 0.0156 UB 0.0175 UB NA
0.000406 J 0.000513 UB NA NA < 0.000500 U NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA NA NA NA < 0.005000 U < 0.005000 U < 0.005000 U < 0.005000 U NA
0.00401 J 0.00240 J NA NA 0.00127 J NA 0.00543 0.00317 J 0.00358 J 0.00316 J NA NA NA NA 0.00576 0.000675 J 0.000834 J 0.000750 J NA
0.133 6.03 NA NA 0.608 NA 0.198 0.0493 0.0799 0.0930 NA NA NA NA 0.539 0.0506 0.194 0.185 NA

< 0.000500 U < 0.000500 U NA NA < 0.000500 U NA < 0.000500 U 0.000337 J < 0.000500 U < 0.000500 U NA NA NA NA < 0.005000 U < 0.000500 U < 0.005000 U < 0.005000 U NA
< 0.000500 U 0.000243 J NA NA < 0.000500 U NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA NA NA NA < 0.005000 U < 0.000500 U < 0.005000 U < 0.005000 U NA

9.65 466 NA NA 281 NA 11.2  0.683 24.5 12.4 NA NA NA NA 129 7.84 8.98 8.70 NA
0.0136 0.00598 NA NA 0.00200 J NA 0.00171 J 0.00400 J 0.0486 0.000531 J NA NA NA NA 0.438 0.00851 0.0540 J 0.0356 J NA

0.000115 J 0.0142 NA NA 0.0139 NA 0.0104 0.00659 < 0.000500 U 0.000402 J NA NA NA NA 0.0156 0.000341 J 0.000142 J < 0.005000 U NA
< 0.00100 U 0.00130 J NA NA < 0.00100 U NA < 0.00100 U 0.00172 UB < 0.00100 U < 0.00100 U NA NA NA NA 0.00484 J 0.00663 UB < 0.00100 U < 0.00100 U NA

1.14 2.89 NA NA 1.06 NA 16.1 2.90 0.0723 J 0.832 NA NA NA NA 29.0 2.46 5.60 5.40 NA
< 0.00100 U < 0.00100 U NA NA < 0.00100 U NA < 0.00100 U 0.000894 J < 0.00100 U < 0.00100 U NA NA NA NA < 0.00100 U 0.00123 J < 0.00100 U < 0.00100 U NA

4.67 157 NA NA 194 NA 5.98 0.800 2.20 6.18 NA NA NA NA 85.6 1.44 6.34 6.12 NA
0.0329 0.793 NA NA 2.21 NA 0.477 0.0807 0.0223 0.0603 NA NA NA NA 1.62 0.0988 0.117 0.112 NA

0.000995 J 0.00836 NA NA 0.0131 NA 0.00246 J 0.00370 J 0.00100 J 0.000918 J NA NA NA NA 0.370 0.00574 0.00325 J 0.00335 J NA
108 17.5 NA NA 2.98 NA 1.68 0.542 379 2.85 NA NA NA NA 2.12 2.12 1.97 1.85 NA

< 0.00250 U < 0.00250 U NA NA < 0.00250 U NA < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U NA NA NA NA < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U NA
< 0.000500 U < 0.000500 U NA NA < 0.000500 U NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA NA NA NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA

184 605 NA NA 746 NA 28.1 20.8 313 234 NA NA NA NA 527 25.4 111 106 NA
< 0.000500 U < 0.000500 U NA NA < 0.000500 U NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA NA NA NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA
0.00169 UB 0.00212 J NA NA < 0.00100 U NA 0.00184 UB 0.00954 0.00200 UB 0.00216 UB NA NA NA NA 0.00169 J 0.00394 UB 0.00237 UB 0.00240 UB NA
0.0198 0.0184 NA NA 0.0225 NA 0.0247 0.0183 0.0294 0.0220 NA NA NA NA 0.0291 0.0147 0.0171 0.0163 NA

< 0.000100 U < 0.000100 U NA NA < 0.000100 U NA < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U NA NA NA NA < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U NA

0.11 0.13 0.43 0.048 0.021 0.068 < 0.010 U < 0.010 U 0.95 0.15 8.1 < 0.010 U < 0.010 U 0.024 NA < 0.010 U < 0.010 U < 0.010 U < 0.010 U
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units
Lab Package:

Well Identification:

Perchlorate    g/L 17*

1,1,1,2‐Tetrachloroethane g/L 110
1,1,1‐Trichloroethane g/L 200
1,1,2,2‐Tetrachloroethane g/L 14
1,1,2‐Trichloroethane g/L 5
1,1‐Dichloroethane g/L 10,000
1,1‐Dichloroethene g/L 7
1,1‐Dichloropropene g/L 2.9
1,2,3‐Trichlorobenzene g/L 310
1,2,3‐Trichloropropane g/L 0.041
1,2,4‐Trichlorobenzene g/L 70
1,2,4‐Trimethylbenzene g/L 5,100
1,2‐Dibromo‐3‐chloropropane g/L 0.2
1,2‐Dibromoethane g/L 0.05
1,2‐Dichlorobenzene g/L 600
1,2‐Dichloroethane g/L 5
1,2‐Dichloropropane g/L 5
1,3,5‐Trimethylbenzene g/L 5,100
1,3‐Dichlorobenzene g/L 3,100
1,3‐Dichloropropane g/L 29
1,4‐Dichlorobenzene g/L 75
2,2‐Dichloropropane g/L 42
2‐Butanone g/L 61,000
2‐Chlorotoluene g/L 2,000
2‐Hexanone g/L 6,100
4‐Chlorotoluene g/L 2,000
4‐Isopropyltoluene g/L 10,000
4‐Methyl‐2‐pentanone g/L 8,200
Acetone g/L 92,000
Benzene g/L 5
Bromobenzene g/L 2,000
Bromochloromethane g/L 4,100
Bromodichloromethane g/L 4.6
Bromoform g/L 36
Bromomethane g/L 140
Carbon disulfide g/L 10,000
Carbon tetrachloride g/L 5
Chlorobenzene g/L 100
Chloroethane g/L 41,000
Chloroform g/L 1,000
Chloromethane g/L 220
cis‐1,2‐Dichloroethene g/L 70
cis‐1,3‐Dichloropropene g/L 5.3
Dibromochloromethane g/L 34
Dibromomethane g/L 380
Dichlorodifluoromethane g/L 20,000
Ethylbenzene g/L 700
Hexachlorobutadiene g/L 20
Isopropylbenzene g/L 10,000
m,p‐Xylene g/L 10,000**
Methylene chloride g/L 5
Naphthalene g/L 2,000
n‐Butylbenzene g/L 4,100
n‐Propylbenzene g/L 4,100
o‐Xylene g/L 10,000**
sec‐Butylbenzene g/L 4,100
Styrene g/L 100
tert‐Butylbenzene g/L 4,100
Tetrachloroethene g/L 5
Toluene g/L 1,000
trans‐1,2‐Dichloroethene g/L 100
trans‐1,3‐Dichloropropene g/L 29
Trichloroethene g/L 5
Trichlorofluoromethane g/L 31,000
Vinyl chloride g/L 2

Perchlorate (6850)

Volatile Organic Compounds (8260C)

18WW08
_062719
6/27/19

18WW09
_062719
6/27/19

18WW10
_062519
6/25/19

18WW10
_062519‐a
6/25/19

18WW14
_061719
6/17/19

18WW16
_062619
6/26/19

18WW17
_062419
6/24/19

18WW18
_062419
6/24/19

18WW19
_080819
8/8/19

18WW20
_080819
8/8/19

18WW22
_062019
6/20/19

18WW24
_062619
6/26/19

18WW25
_062719
6/27/19

C01_062119
6/21/19

C02_062519
6/25/19

C03_062619
6/26/19

C04_062019
6/20/19

C06_062619
6/26/19

C08_062119
6/21/19

HS19061547 HS19061547 HS19061386 HS19061386 HS19060929 HS19061486 HS19061279 HS19061279 HS19080486 HS19080486 HS19061157 HS19061482 HS19061547 HS19061210 HS19061386 HS19061486 HS19061157 HS19061486 HS19061210
18WW08 18WW09 18WW10 18WW10 18WW14 18WW16 18WW17 18WW18 18WW19   18WW20   18WW22 18WW24 18WW25 C‐01 C‐02 C‐03 C‐04 C‐06 C‐08

< 2.0 U < 2.0 U <2.0 U <2.0 U < 2.0 U 4.4 85,000 < 2.0 U < 2.0 U < 2.0 U <2.0 U < 2.0 U < 2.0 U < 2.0 U < 2.0 U 54 < 2.0 U < 2.0 U < 2.0 U

< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 UJ < 0.5 UJ NA < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 UJ < 0.5 UJ NA < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ < 0.5 UJ
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U NA < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U NA < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U NA < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
2.1 UB NA 3.9 J 2.0 J NA 11 < 1.0 U 2.4 < 1.0 U < 1.0 U 9.1 UB < 1.0 U 2.3 UB < 1.0 U 5.1 5.7 4.8 UB < 1.0 U < 1.0 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 UJ < 0.5 UJ NA < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 U < 0.5 UJ < 0.5 UJ
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U NA < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U NA < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 1.0 U NA < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 1.0 U NA < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U 34 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 1.1
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
< 0.5 U NA < 0.5 U < 0.5 U NA < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units

Aluminum mg/L 100
Antimony mg/L 0.006
Arsenic mg/L 0.01
Barium mg/L 2
Beryllium mg/L 0.004
Cadmium mg/L 0.005
Calcium mg/L NV
Chromium mg/L 0.1
Cobalt mg/L 6.1
Copper mg/L 1.3
Iron mg/L NV
Lead mg/L 0.015
Magnesium mg/L NV
Manganese mg/L 1.1*
Nickel mg/L 0.49*
Potassium mg/L NV
Selenium mg/L 0.05
Silver mg/L 0.51
Sodium mg/L NV
Thallium mg/L 0.002
Vanadium mg/L 0.72
Zinc mg/L 31
Mercury mg/L 0.002

1,4‐Dioxane g/L 9.1
Notes:
Blue highlighting indicates concentrations above the MCL/MSC/PCL

NA ‐ Not Analyzed
g/L ‐ micrograms per liter a ‐ duplicate sample
mg/L ‐ milligrams per liter

NV ‐ No Value
UB ‐ considered a non‐detect due to blank contamination
*Perchlorate, manganese, and nickel compared to the PCL
** Value is for total xylenes

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific 
Concentrations/Protective Concentration Level

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

J ‐ Estimated: The analyte was positively identified, the quantitation is an 
estimation due to discrepancies in meeting certain analyte‐specific quality
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected. Value 
presented is the limit of detection.

Metals (6020A)

1,4‐Dioxane (8270D SIM)

18WW08
_062719
6/27/19

18WW09
_062719
6/27/19

18WW10
_062519
6/25/19

18WW10
_062519‐a
6/25/19

18WW14
_061719
6/17/19

18WW16
_062619
6/26/19

18WW17
_062419
6/24/19

18WW18
_062419
6/24/19

18WW19
_080819
8/8/19

18WW20
_080819
8/8/19

18WW22
_062019
6/20/19

18WW24
_062619
6/26/19

18WW25
_062719
6/27/19

C01_062119
6/21/19

C02_062519
6/25/19

C03_062619
6/26/19

C04_062019
6/20/19

C06_062619
6/26/19

C08_062119
6/21/19

NA 0.0863 NA NA 0.138 0.649 0.0219 UB 0.0389 UB 0.327 0.0246 0.213 0.482 0.255 NA NA 0.00694 UB NA 0.0222 NA
NA < 0.005000 U NA NA < 0.005000 U 0.00244 J < 0.005000 U < 0.005000 U < 0.005000 U < 0.005000 U < 0.000500 U < 0.00500 U < 0.00500 U NA NA < 0.00500 U NA < 0.00500 U NA
NA 0.00754 NA NA 0.000663 J 0.00640 0.00328 J 0.00567 0.000655 J < 0.005000 U 0.00175 J 0.000998 J 0.00770 NA NA 0.00318 J NA 0.00101 J NA
NA 0.239 NA NA 1.19 0.141 4.13 1.34 0.119 0.0929 0.145 0.0582 0.316 NA NA 1.39 NA 1.03 NA
NA < 0.005000 U NA NA < 0.005000 U 0.00310 < 0.005000 U 0.000322 J < 0.005000 U < 0.005000 U < 0.000500 U < 0.00500 U < 0.00500 U NA NA < 0.00500 U NA < 0.00500 U NA
NA 0.000214 J NA NA 0.000783 J 0.00858 0.000710 J < 0.005000 U < 0.005000 U < 0.005000 U < 0.000500 U 0.000207 J < 0.00500 U NA NA < 0.00500 U NA < 0.00500 U NA
NA 17.9 NA NA 50.8 182 371 58.2 6.82 2.93 15.2 8.52 20.6 NA NA 46.7 NA 19.7 NA
NA 0.0175 NA NA 0.409 9.14 1.80 0.00520 0.0100 0.000595 J 0.0245 0.000791 J 0.000744 J NA NA < 0.000500 U NA 0.000674 J NA
NA 0.00123 J NA NA 0.0132 0.418 0.0122 0.000122 J 0.000430 J 0.00504 0.000243 J 0.00641 0.00410 J NA NA 0.000279 J NA 0.00214 J NA
NA < 0.00100 U NA NA 0.0119 0.755 0.109 < 0.00100 U < 0.00100 U < 0.00100 U < 0.00100 U 0.00151 J < 0.00100 U NA NA < 0.00100 U NA < 0.00100 U NA
NA 39.4 NA NA 1.90 29.7 25.2 113 15.8 4.37 0.0577 J 0.483 27.0 NA NA 87.5 NA 63.2 NA
NA < 0.00100 U NA NA < 0.00100 U 0.00364 J 0.00130 J 0.000647 J < 0.00100 U < 0.00100 U < 0.00100 U < 0.00100 U < 0.00100 U NA NA < 0.00100 U NA < 0.00100 U NA
NA 9.91 NA NA 40.4 166 249 36.3 3.17 2.08 3.50 6.41 12.5 NA NA 30.1 NA 12.4 NA
NA 0.792 NA NA 0.876 3.12 0.308 2.33 0.279 0.220 0.00169 J 2.89 2.92 NA NA 1.52 NA 0.994 NA
NA 0.0111 NA NA 0.306 14.3 0.886 0.00103 J 0.00475 J 0.00749 < 0.00100 U 0.206 0.00273 J NA NA < 0.00100 U NA 0.00170 J NA
NA 2.58 NA NA 4.38 4.36 1.55 3.49 2.04 1.33 4.81 1.08 1.51 NA NA 3.38 NA 4.20 NA
NA < 0.00250 U NA NA < 0.00250 U 0.0130 0.00181 J < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U NA NA < 0.00250 U NA < 0.00250 U NA
NA < 0.000500 U NA NA < 0.000500 U 0.000338 J 0.000215 J < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA NA < 0.000500 U NA < 0.000500 U NA
NA 42.5 NA NA 137 532 1,270 148 22.5 26.2 39.1 208 35.7 NA NA 168 NA 233 NA
NA < 0.000500 U NA NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA NA < 0.000500 U NA < 0.000500 U NA
NA 0.00236 UB NA NA 0.00422 UB 0.0771 0.0203 < 0.00100 U 0.00202 J 0.000822 J 0.0148 0.00210 J 0.000983 UB NA NA < 0.00100 U NA < 0.00100 U NA
NA 0.0131 NA NA 0.0390 0.175 0.185 0.0145 0.0211 0.0191 0.0168 0.138 0.0183 NA NA 0.0216 NA 0.0188 NA
NA < 0.000100 U NA NA < 0.000100 U 0.0000520 J < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U NA NA < 0.000100 U NA < 0.000100 U NA

< 0.010 U < 0.010 U < 0.010 U < 0.010 U NA NA NA < 0.010 U NA 0.25 0.017 NA < 0.010 U NA NA 0.012 NA NA < 0.010 U
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units
Lab Package:

Well Identification:

Perchlorate    g/L 17*

1,1,1,2‐Tetrachloroethane g/L 110
1,1,1‐Trichloroethane g/L 200
1,1,2,2‐Tetrachloroethane g/L 14
1,1,2‐Trichloroethane g/L 5
1,1‐Dichloroethane g/L 10,000
1,1‐Dichloroethene g/L 7
1,1‐Dichloropropene g/L 2.9
1,2,3‐Trichlorobenzene g/L 310
1,2,3‐Trichloropropane g/L 0.041
1,2,4‐Trichlorobenzene g/L 70
1,2,4‐Trimethylbenzene g/L 5,100
1,2‐Dibromo‐3‐chloropropane g/L 0.2
1,2‐Dibromoethane g/L 0.05
1,2‐Dichlorobenzene g/L 600
1,2‐Dichloroethane g/L 5
1,2‐Dichloropropane g/L 5
1,3,5‐Trimethylbenzene g/L 5,100
1,3‐Dichlorobenzene g/L 3,100
1,3‐Dichloropropane g/L 29
1,4‐Dichlorobenzene g/L 75
2,2‐Dichloropropane g/L 42
2‐Butanone g/L 61,000
2‐Chlorotoluene g/L 2,000
2‐Hexanone g/L 6,100
4‐Chlorotoluene g/L 2,000
4‐Isopropyltoluene g/L 10,000
4‐Methyl‐2‐pentanone g/L 8,200
Acetone g/L 92,000
Benzene g/L 5
Bromobenzene g/L 2,000
Bromochloromethane g/L 4,100
Bromodichloromethane g/L 4.6
Bromoform g/L 36
Bromomethane g/L 140
Carbon disulfide g/L 10,000
Carbon tetrachloride g/L 5
Chlorobenzene g/L 100
Chloroethane g/L 41,000
Chloroform g/L 1,000
Chloromethane g/L 220
cis‐1,2‐Dichloroethene g/L 70
cis‐1,3‐Dichloropropene g/L 5.3
Dibromochloromethane g/L 34
Dibromomethane g/L 380
Dichlorodifluoromethane g/L 20,000
Ethylbenzene g/L 700
Hexachlorobutadiene g/L 20
Isopropylbenzene g/L 10,000
m,p‐Xylene g/L 10,000**
Methylene chloride g/L 5
Naphthalene g/L 2,000
n‐Butylbenzene g/L 4,100
n‐Propylbenzene g/L 4,100
o‐Xylene g/L 10,000**
sec‐Butylbenzene g/L 4,100
Styrene g/L 100
tert‐Butylbenzene g/L 4,100
Tetrachloroethene g/L 5
Toluene g/L 1,000
trans‐1,2‐Dichloroethene g/L 100
trans‐1,3‐Dichloropropene g/L 29
Trichloroethene g/L 5
Trichlorofluoromethane g/L 31,000
Vinyl chloride g/L 2

Perchlorate (6850)

Volatile Organic Compounds (8260C)

C09_062619
6/26/19

MW1_061919
6/19/19

MW2_061919
6/19/19

MW2_061919_a
6/19/19

MW3_062519
6/25/19

MW5_061819
6/18/19

MW6_061819
6/18/19

MW7_061719
6/17/19

MW8_062119
6/21/19

MW9_062519
6/25/19

MW10_062519
6/25/19

MW12_062019
6/20/19

MW13_062519
6/25/19

MW14_062019
6/20/19

MW14_062019‐a
6/20/19

MW16_062619
6/26/19

MW17_062519
6/25/19

MW18_062619
6/26/19

HS19061486 HS19061083 HS19061083 HS19061083 HS19061383 HS19060986 HS19060986 HS19060929 HS19061210 HS19061386 HS19061386 HS19061164 HS19061386 HS19061164 HS19061164 HS19061482 HS19061386 HS19061486
C‐09 MW‐1 MW‐2 MW‐2 MW‐3 MW‐5 MW‐6 MW‐7 MW‐8 MW‐9 MW‐10 MW‐12 MW‐13 MW‐14 MW‐14 MW‐16 MW‐17 MW‐18

< 2.0 U 590 <2.0 U <2.0 U 11,000 26,000 4,400 26,000 7,100 520 <2.0 U <2.0 U < 2.0 U 240,000 230,000 2,900 < 2.0 U <2.0 U

< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 UJ < 10 U < 25 U < 25 U 1.4 1.1 < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U 0.89 J NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U 1.0 < 0.5 U 130  140 J 15 NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 UJ < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 UJ < 0.5 UJ < 0.5 U < 0.5 UJ < 10 U < 10 U < 0.5 UJ NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 UJ < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 UJ < 10 UJ < 10 UJ < 0.5 UJ NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U 300 < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U 26 0.75 J < 0.5 U < 0.5 U 0.57 J < 0.5 U 100  110 J 84 NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U 0.62 J < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 1.0 U < 20 U < 50 U < 50 U < 1.0 U < 1.0 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 20 U < 20 U < 1.0 U NA < 1.0 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 1.0 U < 20 U < 50 U < 50 U < 1.0 U < 1.0 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 20 U < 20 U < 1.0 U NA < 1.0 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 1.0 U < 20 U < 25 U < 25 U < 1.0 U < 1.0 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 20 U < 20 U < 1.0 U NA < 1.0 U
4.2 < 20 U < 50 U < 50 U < 1.0 U 4.9 UB < 1.0 U < 5.0 U < 1.0 U 2.1 < 1.0 U 3.5 < 1.0 U < 20 U < 20 U < 1.0 U NA 3.3 

< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 UJ < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 UJ < 10 U 660 J 460 J < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 UJ < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 UJ < 0.5 UJ < 10 UJ < 10 UJ < 0.5 UJ NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 1.0 U < 20 U < 50 U < 50 U < 1.0 U < 1.0 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 20 U < 20 U < 1.0 U NA < 1.0 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 UJ < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 UJ < 10 U 75 74 < 0.5 U < 0.5 U < 0.5 U 3.4 J < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U 25 J < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U 4,000 58,000 59,000 52 8.5 4.7 10 < 0.5 U 25 < 0.5 U 15 < 0.5 U 1,800  2,000 J 52 NA 1.2
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U 32 J 33 J < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 1.0 U < 20 U < 50 U < 50 U < 0.5 U < 1.0 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 20 U < 20 U < 1.0 U NA < 1.0 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 1.0 U < 20 U < 50 U < 50 U < 1.0 U < 1.0 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 20 U < 20 U < 1.0 U NA < 1.0 U
< 1.0 U < 20 U 510,000 500,000 < 1.0 U < 1.0 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 20 U < 20 U < 1.0 U NA < 1.0 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U 43 J 44 J 0.7 J < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U 1.4 NA < 0.5 U
< 0.5 U < 10 U 30 J 31 J < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U 150 150 0.99 J < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U 15,000 1,400 1,400 240 30 14 1,300 120 1,100 22 160 < 0.5 U 11,000 11,000 1,200 NA 25
< 0.5 U < 10 U < 25 U < 25 U < 0.5 U < 0.5 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U < 0.5 U NA < 0.5 U
< 0.5 U < 10 U < 25 U < 25 U 3.0 1.6 < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 10 U < 10 U 2.1 NA < 0.5 U
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units

Aluminum mg/L 100
Antimony mg/L 0.006
Arsenic mg/L 0.01
Barium mg/L 2
Beryllium mg/L 0.004
Cadmium mg/L 0.005
Calcium mg/L NV
Chromium mg/L 0.1
Cobalt mg/L 6.1
Copper mg/L 1.3
Iron mg/L NV
Lead mg/L 0.015
Magnesium mg/L NV
Manganese mg/L 1.1*
Nickel mg/L 0.49*
Potassium mg/L NV
Selenium mg/L 0.05
Silver mg/L 0.51
Sodium mg/L NV
Thallium mg/L 0.002
Vanadium mg/L 0.72
Zinc mg/L 31
Mercury mg/L 0.002

1,4‐Dioxane g/L 9.1
Notes:
Blue highlighting indicates concentrations above the MCL/MSC/PCL

NA ‐ Not Analyzed
g/L ‐ micrograms per liter a ‐ duplicate sample
mg/L ‐ milligrams per liter

NV ‐ No Value
UB ‐ considered a non‐detect due to blank contamination
*Perchlorate, manganese, and nickel compared to the PCL
** Value is for total xylenes

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific 
Concentrations/Protective Concentration Level

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

J ‐ Estimated: The analyte was positively identified, the quantitation is an 
estimation due to discrepancies in meeting certain analyte‐specific quality
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected. Value 
presented is the limit of detection.

Metals (6020A)

1,4‐Dioxane (8270D SIM)

C09_062619
6/26/19

MW1_061919
6/19/19

MW2_061919
6/19/19

MW2_061919_a
6/19/19

MW3_062519
6/25/19

MW5_061819
6/18/19

MW6_061819
6/18/19

MW7_061719
6/17/19

MW8_062119
6/21/19

MW9_062519
6/25/19

MW10_062519
6/25/19

MW12_062019
6/20/19

MW13_062519
6/25/19

MW14_062019
6/20/19

MW14_062019‐a
6/20/19

MW16_062619
6/26/19

MW17_062519
6/25/19

MW18_062619
6/26/19

0.370 0.0775 NA NA 0.00644 J NA 0.0152 NA NA 0.0255 NA NA 0.336 0.0408 0.0353 NA NA NA
0.000800 J < 0.00500 U NA NA < 0.000500 U NA < 0.000500 U NA NA < 0.000500 U NA NA < 0.000500 U < 0.000500 U < 0.000500 U NA NA NA
< 0.00500 U < 0.00500 U NA NA 0.000625 J NA 0.00204 J NA NA < 0.000500 U NA NA 0.000513 J 0.00702 0.00636 NA NA NA

0.238 0.406 NA NA 0.370 NA 0.700  NA NA 0.119 NA NA 0.234 0.311 0.297 NA NA NA
< 0.00500 U < 0.00500 U NA NA < 0.000500 U NA < 0.000500 U NA NA < 0.000500 U NA NA < 0.000500 U 0.000305 J 0.000276 J NA NA NA
< 0.00500 U < 0.00500 U NA NA < 0.000500 U NA 0.000205 J NA NA < 0.000500 U NA NA 0.000407 J 0.000877 J 0.000834 J NA NA NA

76.3 17.9 NA NA 26.5 NA 26.9  NA NA 15.0 NA NA 14.8 122 116 NA NA NA
0.00659 0.358 NA NA 0.00222 J NA 0.228 NA NA 0.156 NA NA 0.738 0.0974 0.0866 NA NA NA

0.000529 J 0.0170 NA NA 0.00313 J NA 0.00561 NA NA 0.00255 J NA NA 0.00531 0.0252 0.0240 NA NA NA
0.00119 J 0.00256 UB NA NA 0.00658 NA 0.00520 UB NA NA < 0.00100 U NA NA 0.0274 0.00394 UB 0.00362 UB NA NA NA
0.354 5.03 NA NA 0.218 NA 2.15 NA NA 0.830 NA NA 37.1 128 120 NA NA NA

< 0.00100 U < 0.00100 U NA NA < 0.00100 U NA < 0.00100 U NA NA < 0.00100 U NA NA < 0.00100 U < 0.00100 U < 0.00100 U NA NA NA
3.79 14.4 NA NA 16.4 NA 22.9  NA NA 3.78 NA NA 7.96 72.8 68.8 NA NA NA

0.0798 0.703 NA NA 0.295 NA 0.137 J NA NA 0.0495 NA NA 0.844 4.58 4.81 NA NA NA
0.00408 J 1.07 NA NA 0.00306 J NA 0.168 NA NA 0.127 NA NA 0.247 0.158 0.150 NA NA NA
0.511 2.47 NA NA 1.56 NA 2.16 NA NA 0.438 NA NA 3.58 14.0 13.5 NA NA NA

< 0.00250 U < 0.00250 U NA NA < 0.00250 U NA < 0.00250 U NA NA < 0.00250 U NA NA < 0.00250 U < 0.00250 U < 0.00250 U NA NA NA
< 0.000500 U < 0.000500 U NA NA < 0.000500 U NA < 0.000500 U NA NA < 0.000500 U NA NA < 0.000500 U < 0.000500 U < 0.000500 U NA NA NA

14.3 170 NA NA 254 NA 203  NA NA 17.2 NA NA 56.0 449 482 NA NA NA
0.000881 J < 0.000500 U NA NA < 0.000500 U NA < 0.000500 U NA NA < 0.000500 U NA NA < 0.000500 U < 0.000500 U < 0.000500 U NA NA NA
0.00199 J 0.00117 UB NA NA 0.00152 J NA 0.00378 UB NA NA 0.000919 J NA NA 0.00339 J < 0.00100 U < 0.00100 U NA NA NA
0.0252 0.00816 NA NA 0.0217 NA 0.0358 NA NA 0.0279 NA NA 0.0257 0.467 0.439 NA NA NA

< 0.000100 U < 0.000100 U NA NA < 0.000100 U NA < 0.000100 U NA NA < 0.000100 U NA NA < 0.000100 U < 0.000100 U < 0.000100 U NA NA NA

NA NA 3.5 J 6.2 J NA < 0.010 U NA 9.7 0.46 2.0 0.12 NA NA 280 J 390 J 12 0.31 NA
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units
Lab Package:

Well Identification:

Perchlorate    g/L 17*

1,1,1,2‐Tetrachloroethane g/L 110
1,1,1‐Trichloroethane g/L 200
1,1,2,2‐Tetrachloroethane g/L 14
1,1,2‐Trichloroethane g/L 5
1,1‐Dichloroethane g/L 10,000
1,1‐Dichloroethene g/L 7
1,1‐Dichloropropene g/L 2.9
1,2,3‐Trichlorobenzene g/L 310
1,2,3‐Trichloropropane g/L 0.041
1,2,4‐Trichlorobenzene g/L 70
1,2,4‐Trimethylbenzene g/L 5,100
1,2‐Dibromo‐3‐chloropropane g/L 0.2
1,2‐Dibromoethane g/L 0.05
1,2‐Dichlorobenzene g/L 600
1,2‐Dichloroethane g/L 5
1,2‐Dichloropropane g/L 5
1,3,5‐Trimethylbenzene g/L 5,100
1,3‐Dichlorobenzene g/L 3,100
1,3‐Dichloropropane g/L 29
1,4‐Dichlorobenzene g/L 75
2,2‐Dichloropropane g/L 42
2‐Butanone g/L 61,000
2‐Chlorotoluene g/L 2,000
2‐Hexanone g/L 6,100
4‐Chlorotoluene g/L 2,000
4‐Isopropyltoluene g/L 10,000
4‐Methyl‐2‐pentanone g/L 8,200
Acetone g/L 92,000
Benzene g/L 5
Bromobenzene g/L 2,000
Bromochloromethane g/L 4,100
Bromodichloromethane g/L 4.6
Bromoform g/L 36
Bromomethane g/L 140
Carbon disulfide g/L 10,000
Carbon tetrachloride g/L 5
Chlorobenzene g/L 100
Chloroethane g/L 41,000
Chloroform g/L 1,000
Chloromethane g/L 220
cis‐1,2‐Dichloroethene g/L 70
cis‐1,3‐Dichloropropene g/L 5.3
Dibromochloromethane g/L 34
Dibromomethane g/L 380
Dichlorodifluoromethane g/L 20,000
Ethylbenzene g/L 700
Hexachlorobutadiene g/L 20
Isopropylbenzene g/L 10,000
m,p‐Xylene g/L 10,000**
Methylene chloride g/L 5
Naphthalene g/L 2,000
n‐Butylbenzene g/L 4,100
n‐Propylbenzene g/L 4,100
o‐Xylene g/L 10,000**
sec‐Butylbenzene g/L 4,100
Styrene g/L 100
tert‐Butylbenzene g/L 4,100
Tetrachloroethene g/L 5
Toluene g/L 1,000
trans‐1,2‐Dichloroethene g/L 100
trans‐1,3‐Dichloropropene g/L 29
Trichloroethene g/L 5
Trichlorofluoromethane g/L 31,000
Vinyl chloride g/L 2

Perchlorate (6850)

Volatile Organic Compounds (8260C)

MW19_062619
6/2619

MW20_061319
6/13/19

MW21‐061819
6/18/19

MW22_062119
6/21/19

MW23_062419
6/24/19

102_062419
6/24/19

109_061819
6/18/19

120_062019
6/20/19

125_062419
6/24/19

126_062419
6/24/19

129_062419
6/24/19

130_062519
6/25/19

130_062519‐a
6/25/19

ICT2_062819
6/28/19

ICT4_062819
6/28/19

ICT7_062819
6/28/19

ICT8_062819
6/28/19

ICT11_062819
6/28/19

ICT11_062819‐a
6/28/19

HS19061482 HS19060835 HS19060986 HS19061210 HS19061279 HS19061279 HS19060986 HS19061164 HS19061279 HS19061279 HS19061279 HS19061386 HS19061386 HS19070016 HS19070016 HS19070016 HS19070016 HS19070016 HS19070016
MW‐19 MW‐20 MW‐21 MW‐22 MW‐23 MW‐102 MW‐109 MW‐120 MW‐125 MW‐126 MW‐129 MW‐130 MW‐130 ICT‐2 ICT‐4 ICT‐7 ICT‐8 ICT‐11 ICT‐11

<2.0 U <2.0 U 24,000 95 67,000 33 10,000 13,000 260 5.9 J 4,200 <2.0 U <2.0 U 6,900 7,700 260 140 2,500 2,600

< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 0.73 J < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 0.55 J < 0.5 U 9.3 J < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U 78 < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 2.0 < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 UJ < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 UJ < 0.5 U < 10 U < 0.5 UJ < 2.5 U < 0.5 U < 0.5 U < 10 UJ < 5.0 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U  < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U 38 3.3 66 < 0.5 U < 0.5 U 17 J < 5.0 U < 0.5 U 15 < 0.5 U < 0.5 U 40 110 < 0.5 U 47 0.99 J 0.87 J
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 20 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 20 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 20 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 20 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 20 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 20 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U
< 1.0 U 2.1 < 20 U < 1.0 U < 5.0 U < 1.0 U 7.8 UB < 20 U < 10 U < 1.0 U 4.0 < 1.0 U 5.8 < 1.0 U < 1.0 U 2.8 < 10 U 6.4 J 3.6 J
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 1.2 < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 8.8 J < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 UJ < 0.5 U < 10 U < 0.5 UJ < 2.5 U < 0.5 U < 0.5 U < 10 UJ < 5.0 U < 0.5 U < 0.5 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 20 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 20 U < 10 U < 1.0 U < 1.0 U < 1.0 U 1.3 J < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 13 < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U 20 J < 0.5 U < 0.5 U 27 26 J < 0.5 U 1.2 J < 0.5 U < 0.5 U < 0.5 U 9.1 < 0.5 U 16 < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U 190 0.90 J 8.1 < 0.5 U 57 790 < 5.0 U < 0.5 U 2.8 < 0.5 U < 0.5 U 35 2,000 < 0.5 U 3,200 32 27
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 20 U < 0.5 U < 5.0 U < 1.0 U < 1.0 U < 20 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 1.0 U < 1.0 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 1.0 U < 1.0 U < 20 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 20 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 1.0 U < 1.0 U
< 1.0 U < 1.0 U < 20 U < 1.0 U < 5.0 U < 1.0 U < 1.0 U < 20 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U 8,400 < 1.0 U < 1.0 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5  U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 0.90 J 1.8 < 0.5 U 240 < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 1.0 5.2 < 0.5 U 9.8 J < 0.5 U < 0.5 U
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
0.63 J < 0.5 U 6,300 230 2,600 < 0.5 U 130 7,900 < 5.0 U < 0.5 U 820 < 0.5 U < 0.5 U 670 6,000 1.0 7,500 270 210
< 0.5 U < 0.5 U < 10 U < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 0.5 U < 0.5 U
< 0.5 U < 0.5 U 18 J < 0.5 U < 2.5 U < 0.5 U < 0.5 U < 10 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 0.95 J 10 < 0.5 U 13 < 0.5 U < 0.5 U
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units

Aluminum mg/L 100
Antimony mg/L 0.006
Arsenic mg/L 0.01
Barium mg/L 2
Beryllium mg/L 0.004
Cadmium mg/L 0.005
Calcium mg/L NV
Chromium mg/L 0.1
Cobalt mg/L 6.1
Copper mg/L 1.3
Iron mg/L NV
Lead mg/L 0.015
Magnesium mg/L NV
Manganese mg/L 1.1*
Nickel mg/L 0.49*
Potassium mg/L NV
Selenium mg/L 0.05
Silver mg/L 0.51
Sodium mg/L NV
Thallium mg/L 0.002
Vanadium mg/L 0.72
Zinc mg/L 31
Mercury mg/L 0.002

1,4‐Dioxane g/L 9.1
Notes:
Blue highlighting indicates concentrations above the MCL/MSC/PCL

NA ‐ Not Analyzed
g/L ‐ micrograms per liter a ‐ duplicate sample
mg/L ‐ milligrams per liter

NV ‐ No Value
UB ‐ considered a non‐detect due to blank contamination
*Perchlorate, manganese, and nickel compared to the PCL
** Value is for total xylenes

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific 
Concentrations/Protective Concentration Level

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

J ‐ Estimated: The analyte was positively identified, the quantitation is an 
estimation due to discrepancies in meeting certain analyte‐specific quality
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected. Value 
presented is the limit of detection.

Metals (6020A)

1,4‐Dioxane (8270D SIM)

MW19_062619
6/2619

MW20_061319
6/13/19

MW21‐061819
6/18/19

MW22_062119
6/21/19

MW23_062419
6/24/19

102_062419
6/24/19

109_061819
6/18/19

120_062019
6/20/19

125_062419
6/24/19

126_062419
6/24/19

129_062419
6/24/19

130_062519
6/25/19

130_062519‐a
6/25/19

ICT2_062819
6/28/19

ICT4_062819
6/28/19

ICT7_062819
6/28/19

ICT8_062819
6/28/19

ICT11_062819
6/28/19

ICT11_062819‐a
6/28/19

1.54 1.12 0.0299 0.0158 NA 10.3 NA NA 0.324 0.0917 2.44 5.22 5.34 0.139 0.0112  0.211  0.0188  0.00846 J 0.0149 J
< 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA < 0.000500 U NA NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U 0.000493 UB < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U

0.0137 0.00104 J 0.00241 J 0.00145 J NA 0.00262 J NA NA 0.000450 J 0.00462 J 0.00120 J 0.00360 J 0.00349 J 0.00229 J 0.000680 J 0.000594 J 0.00649  < 0.000500 U 0.000576 J
0.467 0.479 9.21 0.683 NA 0.276 NA NA 0.0647 10.4 0.119 0.0930 0.0899 0.167 0.134  0.217  0.303  0.443  0.446 

0.000294 J < 0.000500 U 0.000301 J < 0.000500 U NA 0.00113 J NA NA < 0.000500 U < 0.000500 U < 0.000500 U 0.000454 J 0.000469 J < 0.000500 U < 0.000500 U 0.000549 J < 0.000500 U 0.000285 J 0.000280 J
0.00227 0.000359 J 0.000837 J < 0.000500 U NA 0.000225 J NA NA 0.000218 J 0.000370 J 0.000738 J 0.000499 J 0.000533 J < 0.000500 U 0.000394 J < 0.000500 U < 0.000500 U 0.000354 J 0.000314 J
44.1 44.7 223 76.1 NA 3.53 NA NA 1.25 344 4.49 8.03 8.07 19.5 35.8  2.41  12.8  10.3  10.4 
0.791 0.0188 1.09 0.0930 NA 0.0141 NA NA 0.00412 J 0.000825 J 0.00567 0.00929 0.00918 0.00284 J 0.0321  0.00142 J 0.00144 J 0.142 J 0.219 J
0.0171 0.0154 0.117 0.00142 J NA 0.00925 NA NA 0.000344 J 0.00777 0.00936 0.00947 0.00954 0.0116 0.00928  0.00298 J 0.00314 J 0.00481 J 0.00468 J
0.0244 0.00576 UB 0.219 0.00249 J NA 0.0139 NA NA < 0.00100 U < 0.00100 U 0.00326 J 0.00755 0.00743 0.0501 < 0.00100 U 0.00281 J < 0.00100 U 0.00472 J 0.00424 J
67.1 3.14 15.2 1.13 NA 15.7 NA NA 0.466 4.05 3.29 7.93 7.87 4.17 0.404  0.836  16.0  1.00  1.58 

0.00323 J 0.00155 J 0.000663 J < 0.00100 U NA 0.0113 NA NA 0.00128 J < 0.00100 U 0.00297 J 0.00546 0.00565 0.00446 J < 0.00100 U < 0.00100 U < 0.00100 U < 0.00100 U < 0.00100 U
26.1 12.5 178 34.5 NA 3.81 NA NA 0.937 269 3.31 5.19 5.20 20.0 31.8  2.46  10.3  7.04  7.20 
1.50 0.274 2.59 0.0164 NA 0.0964 NA NA 0.00625 0.150 0.176 0.285 0.287 0.336 0.311  0.0961  0.228  0.205  0.200 
0.214 0.540 1.49 0.179 NA 0.0255 NA NA 0.0022 J 0.0137 0.00812 0.00933 0.00981 0.0139 0.265  0.0181  0.0213  0.564  0.547 
4.36 0.862 3.20 1.93 NA 1.73 NA NA 0.321 3.57 0.647 1.88 1.89 1.24 1.54  1.45  1.48  0.934  0.968 

< 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U NA 0.00243 J NA NA < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U
< 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA < 0.000500 U NA NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U

453 48.6 552 383 NA 17.0 NA NA 28.8 949 69.6 123 126 155 259  13.3  69.6  64.8  67.2 
< 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U NA 0.000275 J NA NA < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U 0.000618 J < 0.000500 U

0.0102 0.00507 UB 0.00433 UB 0.00257 UB NA 0.0237 NA NA 0.00142 UB 0.00257 UB 0.00659 0.0165 0.0168 0.00189 UB 0.00174 UB 0.00136 UB 0.00195 UB 0.00109 UB 0.00243 UB
0.0441 0.102 0.0462 0.0241 NA 0.0748 NA NA 0.0207 0.0423 0.0356 0.0478 0.0456 0.196 0.0164  0.0553  0.0101  0.0902  0.0793 

< 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U NA < 0.000100 U NA NA < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U

NA NA 1.2 J NA NA NA 0.500 9.9 NA < 0.010 U 1.2 NA NA NA NA NA NA NA NA
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units
Lab Package:

Well Identification:

Perchlorate    g/L 17*

1,1,1,2‐Tetrachloroethane g/L 110
1,1,1‐Trichloroethane g/L 200
1,1,2,2‐Tetrachloroethane g/L 14
1,1,2‐Trichloroethane g/L 5
1,1‐Dichloroethane g/L 10,000
1,1‐Dichloroethene g/L 7
1,1‐Dichloropropene g/L 2.9
1,2,3‐Trichlorobenzene g/L 310
1,2,3‐Trichloropropane g/L 0.041
1,2,4‐Trichlorobenzene g/L 70
1,2,4‐Trimethylbenzene g/L 5,100
1,2‐Dibromo‐3‐chloropropane g/L 0.2
1,2‐Dibromoethane g/L 0.05
1,2‐Dichlorobenzene g/L 600
1,2‐Dichloroethane g/L 5
1,2‐Dichloropropane g/L 5
1,3,5‐Trimethylbenzene g/L 5,100
1,3‐Dichlorobenzene g/L 3,100
1,3‐Dichloropropane g/L 29
1,4‐Dichlorobenzene g/L 75
2,2‐Dichloropropane g/L 42
2‐Butanone g/L 61,000
2‐Chlorotoluene g/L 2,000
2‐Hexanone g/L 6,100
4‐Chlorotoluene g/L 2,000
4‐Isopropyltoluene g/L 10,000
4‐Methyl‐2‐pentanone g/L 8,200
Acetone g/L 92,000
Benzene g/L 5
Bromobenzene g/L 2,000
Bromochloromethane g/L 4,100
Bromodichloromethane g/L 4.6
Bromoform g/L 36
Bromomethane g/L 140
Carbon disulfide g/L 10,000
Carbon tetrachloride g/L 5
Chlorobenzene g/L 100
Chloroethane g/L 41,000
Chloroform g/L 1,000
Chloromethane g/L 220
cis‐1,2‐Dichloroethene g/L 70
cis‐1,3‐Dichloropropene g/L 5.3
Dibromochloromethane g/L 34
Dibromomethane g/L 380
Dichlorodifluoromethane g/L 20,000
Ethylbenzene g/L 700
Hexachlorobutadiene g/L 20
Isopropylbenzene g/L 10,000
m,p‐Xylene g/L 10,000**
Methylene chloride g/L 5
Naphthalene g/L 2,000
n‐Butylbenzene g/L 4,100
n‐Propylbenzene g/L 4,100
o‐Xylene g/L 10,000**
sec‐Butylbenzene g/L 4,100
Styrene g/L 100
tert‐Butylbenzene g/L 4,100
Tetrachloroethene g/L 5
Toluene g/L 1,000
trans‐1,2‐Dichloroethene g/L 100
trans‐1,3‐Dichloropropene g/L 29
Trichloroethene g/L 5
Trichlorofluoromethane g/L 31,000
Vinyl chloride g/L 2

Perchlorate (6850)

Volatile Organic Compounds (8260C)

ICT12B_062819
6/28/19

ICT12B_062819‐a
6/28/19

ICT12C_062819
6/28/19

ICT12D_062819
6/28/19

ICT12E_062819
6/28/19

ICT13A_071118
7/11/18

ICT13B_062819
6/28/19

ICT13D_062819
6/28/19

ICT13E_062819
6/28/19

ICT13F_062819
6/28/19

ICT14B_062819
6/28/19

ICT14C_062819
6/28/19

ICT14D_062819
6/28/19

HS19070016 HS19070016 HS19070016 HS19070016 HS19070016 HS19070622 HS19070016 HS19070016 HS19070016 HS19070016 HS19070016 HS19070016 HS19070016
ICT‐12B ICT‐12B ICT‐12C ICT‐12D ICT‐12E ICT‐13A ICT‐13B ICT‐13D ICT‐13E ICT‐13F ICT‐14B ICT‐14C ICT‐14D

140,000 150,000 6,500 13,000 28,000 540 < 2.0 U 43 3.8 J < 2.0 U 12,000 < 2.0 U 210

< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U 9.8 J 14 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 5.1 J < 5.0 U
11 12 < 5.0 U 75 100 1.3 J 1.0 < 0.5 U < 0.5 U < 0.5 U 1.4 10 25

< 5.0 U < 5.0 U < 5.0 U 370 550 5.5 J < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 140 < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U 350 < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
91 68 27 160 63 18 J 42 10 < 0.5 U < 0.5 U < 0.5 U < 5.0 U 13

< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 10 U < 10 U < 10 U < 10 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 10 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 10 U < 10 U < 10 U < 10 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 10 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 10 U < 10 U < 10 U < 10 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 10 U
< 10 U < 10 U < 10 U < 10 U 180 < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U 6.2 < 10 U < 10 U
16 J 11 J < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U

< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U 55 40 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U 22
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U 7.8 J < 5.0 U < 0.5 UJ < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 10 U < 10 U < 10 U < 10 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 10 U
68 J 49 J 11 < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U

< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
74 60 16 61 84 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U 39 29

< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
930 1,100 140 10,000 17,000 86 J 140 37 < 0.5 U < 0.5 U 31 11,000 21,000

< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U 6.0 J 7.7 J < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 10 U < 10 U < 10 U < 10 U < 10 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 0.5 U < 10 U < 10 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 10 U < 10 U < 10 U 7.1 J 12 J < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 10 U < 10 U
12 J 11 J < 10 U 11,000 120,000 < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U 1,000 11,000 J

< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U 5.3 J 8.6 J < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U 41  < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
6.6 J < 5.0 U < 5.0 U 10 14 2.2 J 1.2 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U 13

< 5.0 U < 5.0 U < 5.0 U 17 28 < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
5.3 J 5.2 J < 5.0 U 29 43 1.1 J 1.2 < 0.5 U < 0.5 U < 0.5 U 0.6 J 51 44

< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 0.5 U < 5.0 U < 5.0 U
14,000 15,000 3,900 44,000 84,000 920 1,200 160 < 0.5 U < 0.5 U 190 120 1,400
< 5.0 U < 5.0 U < 5.0 U < 5.0 U < 5.0 U < 0.5 U < 0.5 U < 0.5 U 0.5 U 0.5 U 0.5 U < 5.0 U < 5.0 U
28 32 < 5.0 U 320 440 6.4 J 3.5 1.5 0.5 U 0.5 U 0.68 J 1,600 1,100
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Table 6. LHAAP‐18/24 Analytical Results ‐ June 2019 

Location Identification:
Sample Date:

Units

Aluminum mg/L 100
Antimony mg/L 0.006
Arsenic mg/L 0.01
Barium mg/L 2
Beryllium mg/L 0.004
Cadmium mg/L 0.005
Calcium mg/L NV
Chromium mg/L 0.1
Cobalt mg/L 6.1
Copper mg/L 1.3
Iron mg/L NV
Lead mg/L 0.015
Magnesium mg/L NV
Manganese mg/L 1.1*
Nickel mg/L 0.49*
Potassium mg/L NV
Selenium mg/L 0.05
Silver mg/L 0.51
Sodium mg/L NV
Thallium mg/L 0.002
Vanadium mg/L 0.72
Zinc mg/L 31
Mercury mg/L 0.002

1,4‐Dioxane g/L 9.1
Notes:
Blue highlighting indicates concentrations above the MCL/MSC/PCL

NA ‐ Not Analyzed
g/L ‐ micrograms per liter a ‐ duplicate sample
mg/L ‐ milligrams per liter

NV ‐ No Value
UB ‐ considered a non‐detect due to blank contamination
*Perchlorate, manganese, and nickel compared to the PCL
** Value is for total xylenes

MCL/MSC ‐ Maximum Contaminant Limit/Medium‐Specific 
Concentrations/Protective Concentration Level

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

J ‐ Estimated: The analyte was positively identified, the quantitation is an 
estimation due to discrepancies in meeting certain analyte‐specific quality
control criteria.

UJ ‐ The analyte was not detected; however, the result is estimated due to 
discrepancies in meeting certain analyte‐specific quality control criteria.
U ‐ Undetected: The analyte was analyzed for, but not detected. Value 
presented is the limit of detection.

Metals (6020A)

1,4‐Dioxane (8270D SIM)

ICT12B_062819
6/28/19

ICT12B_062819‐a
6/28/19

ICT12C_062819
6/28/19

ICT12D_062819
6/28/19

ICT12E_062819
6/28/19

ICT13A_071118
7/11/18

ICT13B_062819
6/28/19

ICT13D_062819
6/28/19

ICT13E_062819
6/28/19

ICT13F_062819
6/28/19

ICT14B_062819
6/28/19

ICT14C_062819
6/28/19

ICT14D_062819
6/28/19

0.0271  0.0285  0.0415  0.595  0.0433  0.677 0.0158  1.41  6.70  3.09  0.0254  0.00742 J 0.0223 J
< 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U
< 0.000500 U < 0.000500 U < 0.000500 U 0.00524  0.00106 J 0.00149 J 0.00630  0.00193 J 0.00294 J 0.00162 J 0.00114 J 0.0108  0.00810 

0.286  0.285  0.123  0.444  0.197  0.0656 J 0.203  0.0962  0.136  0.115  0.447  1.07  1.18 
< 0.000500 U < 0.000500 U < 0.000500 U 0.000829 J 0.000205 J 0.000221 J 0.000547 J < 0.000500 U 0.00102 J 0.000645 J 0.000259 J < 0.000500 U 0.000518 J
< 0.000500 U < 0.000500 U < 0.000500 U 0.000738 J 0.000355 J < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U 0.000225 J 0.000219 J 0.000514 J

26.6  27.2  6.85  20.5  37.7  3.93 13.3  3.50  1.16  1.05  12.4  78.9  80.0 
0.0412  0.0449  0.0972  0.338  0.142  0.0155 0.0230  0.121  0.0248  0.0124  0.0489  0.0341  0.00422 J
0.00545  0.00515  0.000998 J 0.0404  0.0315  0.00696 0.105  0.00316 J 0.00491 J 0.00302 J 0.00274 J 0.0331  0.0141 
0.0824  0.0802  < 0.00250 U 0.721  0.0229  0.00803 0.0276  0.00533  0.0168  0.0127  0.00307 J 0.00281 J 0.00411 J
1.68  1.58  0.969  20.4  3.22  5.49 20.3  9.93  12.1  6.24  0.842  274  19.5 

< 0.00100 U < 0.00100 U < 0.00100 U 0.0259  < 0.00100 U 0.000925 J < 0.00100 U 0.00505  0.00889  0.00438 J < 0.00100 U < 0.00100 U < 0.00100 U
18.6  18.6  5.56  17.2  29.8  3.51 17.7  4.38  1.63  1.14  11.6  80.4  57.2 
0.165  0.155  0.0176  1.13  1.28  0.132 4.05  0.0744  0.0546  0.0357  0.239  2.33  1.31 
0.345  0.328  0.0408  0.850  0.178  0.0145 0.0245  0.0578  0.0192  0.00929  0.0822  0.120  0.0474 
0.743  0.749  0.301  1.05  2.43  0.708 2.37  0.918  2.09  1.90  0.565  1.41  1.46 

< 0.00250 U < 0.00250 U < 0.00250 U 0.00224 J 0.00349 J 0.00127 J < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U < 0.00250 U 0.0109  < 0.000500 U
< 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U

195  192  96.2  175  339  70.0 103  34.2  5.75  4.44  85.8  265  295 
< 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U 0.000243 J < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U < 0.000500 U
0.000667 J 0.000792 J 0.00125 J 0.00303 J < 0.000500 U 0.00425 J 0.00112 J 0.00524  0.0267  0.0146  0.00184 UB < 0.000500 U 0.000634 J
0.105  0.120  0.0188  0.0862  0.0387  0.288 0.0910  0.491  0.0557  0.0596  0.0305  0.0439  0.141 

< 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U < 0.000100 U

NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 7. Weekly Perchlorate Sample Results

LH18/24‐SP650_040419/BIX HS19040313 4/4/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes 17 3.63 2.23
LH18/24‐SP650_041019/BIX HS19040653 4/10/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes 15 3.92 2.37
LH18/24‐SP650_041719/BIX HS19041072 4/17/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes 17 4.37 1.89

LH18/24‐SP650_041019/BIX (monthly) HS19040652 4/10/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes ‐‐ ‐‐ ‐‐
LH18/24‐SP140_041019 (monthly) HS19040654 4/10/2019 TK‐140 ‐‐ ‐‐ ‐‐ NA 5,600 NA NA ‐‐ ‐‐ ‐‐

LH18/24‐SP650_050119/BIX HS19050126 5/1/2019 TK‐650 INF Pond 589 17 4 NA 1.1 J Yes 24 6.2 1.51
LH18/24‐SP650_050719/BIX HS19050397 5/7/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes 21 4.95 1.46

LH18/24‐SP650_050719 (monthly) HS19050398 5/7/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes ‐‐ ‐‐ ‐‐
LH18/24‐SP140_050719 (monthly) HS19050401 5/7/2019 TK‐140 ‐‐ ‐‐ ‐‐ NA 4,200 NA NA ‐‐ ‐‐ ‐‐

LH18/24‐SP650_051419/BIX HS19050886 5/14/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U NA 14 4.22 1.64
LH18/24‐SP650_052119/BIX HS19051289 5/21/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes 11 2.47 1.65
LH18/24‐SP650_052919/BIX HS19051856 5/29/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes 10 2.21 2.12

LH18/24‐SP650_052919/BIX (quarterly) HS19051859 5/29/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes ‐‐ ‐‐ ‐‐
LH18/24‐SP140_052919 (quarterly) HS19051863 5/29/2019 TK‐140 ‐‐ ‐‐ ‐‐ NA 4,900 NA NA ‐‐ ‐‐ ‐‐

LH18/24‐SP650_060419/BIX HS19060172 6/4/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes 7.5 2.11 2.21
LH18/24‐SP650_060419/BIX (monthly) HS19060168 6/4/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes ‐‐ ‐‐ ‐‐
LH18/24‐SP140_060419 (monthly) HS19060174 6/4/2019 TK‐140 ‐‐ ‐‐ ‐‐ NA 6,800 NA NA ‐‐ ‐‐ ‐‐

LH18/24‐SP650_061219/BIX HS19060672 6/12/2019 TK‐650 INF Pond 589 17 4 NA < 2.0 U Yes 10 2.37 2.04
Notes:
Texas Risk Reduction Program (TRRP) Tier 1 Groundwater Residential Protective Concentration Level (PCL)
SP140 samples are influent samples.
μg/L ‐ micrograms per liter
DVQ ‐ data validation qualifier
J ‐ Estimated concentration between the detection limit and limit of quantitation and/or due to quality control discrepancies
NA ‐ not applicable
U ‐ non detect and reported to the limit of detection
BIX ‐ before ion exchange
mg/L ‐ milligrams per liter

No Daily Maximum Concentration

Ammonia as 
N (350.3) 
(mg/L)

Ortho‐
Phosphate 
(365.3) 
(mg/L)

Organic 
Carbon 
(415.1) 
(mg/L)

Reporting 
Limit

Does 
Concentration 
Meet Discharge 
Limit? (Yes/No)

Influent 
Perchlorate 

(6850)

Result
(µg/L)

Result 
(µg/L)

DVQ

Effluent 
Perchlorate (6850)

Sample Identification
Date

Sampled
Sample 
Location

INF Pond 
Discharge 
Criteria for 
Perchlorate 

(µg/L)

Lab Package

Harrison Bayou 
Maximum Allowable 

Daily Discharge 
Perchlorate 

Concentration (µg/L) 

Effluent 
Discharge 
Point
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Table 8.  Bi‐Weekly GWTP Analytical Sampling Results for April 2019

Daily
Average 

Concentration

Daily
Maximum 

Concentration

Reporting 
Limit

VOLATILES μg/L μg/L μg/L μg/L μg/L μg/L
1,1,1‐Trichloroethane 3,417  7,230  1 < 0.5  U < 0.5  U NA < 0.5  U Yes
1,1,2‐Trichloroethane 102.5  216.9  1 < 0.5  U < 0.5  U NA < 0.5  U Yes
1,1‐Dichloroethane 6,633  14,032                  1 < 0.5  U < 0.5  U NA < 0.5  UJ Yes
1,1‐Dichloroethene 119  253  1 < 0.5  U < 0.5  U NA < 0.5  U Yes
1,2‐Dichloroethane 85  181  1 0.58  J 0.67 J NA < 0.5  U Yes
1,2‐Dichloropropane NA NA 1 < 0.5  U < 0.5  U NA < 0.5  U Yes
Acetone 1,132  2,395  2 < 1.0  U < 1.0 U NA < 1.0 U Yes
Benzene 85  181  1 < 0.5  U < 0.5  U NA < 0.5  UJ Yes
Carbon Tetrachloride 85  181  1 < 0.5  UJ < 0.5  UJ NA < 0.5  U Yes
Chlorobenzene 22,300                   47,180                  1 < 0.5  U < 0.5  U NA < 0.5  UJ Yes
Chloroform 1,708  3,615  1 < 0.5  U < 0.5  U NA < 0.5  UJ Yes
Ethylbenzene 26,954                   57,025                  1 < 0.5  U < 0.5  U NA < 0.5  U Yes
m,p‐Xylenes 39.5  83.6  2 < 1.0  U < 1.0  U NA < 1.0  U Yes
Methylene Chloride 803  1,699  2 < 1.0  U < 1.0  U NA < 1.0  UJ Yes
o‐Xylene 39.5  83.6  1 < 0.5  U < 0.5  U NA < 0.5  U Yes
Styrene 2,829  5,987  1 < 0.5  U < 0.5  U NA 37 J Yes
Tetrachloroethene 85.4  180.7  1 < 0.5  UJ < 0.5  UJ NA < 0.5  UJ Yes
Toluene 1,980  4,189  1 < 0.5  U < 0.5  U NA 1.8 J Yes
Trichloroethene 85  181  1 0.78  J 0.82 J NA < 0.5  U Yes
Vinyl Chloride 34  72  1 < 0.5  U < 0.5  U NA < 0.5  U Yes
ANIONS  mg/L   mg/L  mg/L mg/L mg/L mg/L
Chloride NA NA 10 377 J NA NA 344 NA
Sulfate NA NA 10 29.6 NA NA 25.6 NA
PERCHLORATE  μg/L   μg/L  μg/L μg/L μg/L μg/L
Perchlorate 278                         589                        4 NA < 2.0 U 5,600 NA Yes
METALS  mg/L   mg/L   mg/L   mg/L   mg/L   mg/L 
Hexavalent Chromium 0.058 0.124 0.010 NA < 0.0100 U < 0.0100 U NA Yes
Barium 1 2 0.004 NA 0.154 NA NA Yes
Lead 0.0022 0.0046 0.002 NA < 0.00100  U NA NA Yes
Selenium 0.0057 0.0120 0.002 NA < 0.00250  U < 0.00250  U NA Yes
Silver 0.0014 0.0030 0.002 A < 0.000500  U < 0.000500  U NA Yes
SEMI‐VOLATILES  μg/L   μg/L  μg/L μg/L μg/L μg/L
1,4‐Dioxane** NA 134.2  1 NA 7.9 NA NA Yes
Notes:
μg/L ‐ micrograms per liter mg/L ‐ milligrams per liter 
DVQ ‐ data validation qualifier  NA ‐ not applicable or not analyzed
GWTP ‐ Groundwater Treatment Plant ROD ‐ Record of Decision
Grab samples are compared to the daily maximum and composite samples to the daily average.
U ‐ not detected and reported to the limit of detection J ‐ estimated concentration and/or due to QC discrepancies

UJ ‐ estimated non detected due to QC issue(s)
*Influent sample not compared to discharge limits
** Calculated Effluent Limit

DVQ

INFLUENT ‐ Monthly*
LH18/24‐SP140_041019

HS19040654
4/10/2019
GRAB

Result DVQResult DVQ Result

EFFLUENT ‐ Monthly
LH18/24‐SP650_041019

HS19040652
4/10/2019
GRAB

Does Concentration 
Meet Effluent 

Discharge Limits? 
(Yes/No)

Sample Location
Sample Identification

Lab Package
Sample Date
Sample Type

Effluent Limitation for Discharge (μg/L)
per Table 2 of ROD

EFFLUENT ‐ Biweekly

Result DVQ

LH18/24‐SP650_040419 LH18/24‐SP650_041719
HS19040319 HS19041158
4/4/2019 4/17/2019
GRAB GRAB

EFFLUENT ‐ Biweekly
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Table 9.  Bi‐Weekly GWTP Analytical Sampling Results for May 2019

Daily
Average 

Concentration

Daily
Maximum 

Concentration

Detection 
Limit

VOLATILES μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
1,1,1‐Trichloroethane 3,417                 7,230                   1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
1,1,2‐Trichloroethane 102.5                 216.9                   1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
1,1‐Dichloroethane 6,633                 14,032                 1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
1,1‐Dichloroethene 119                    253  1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
1,2‐Dichloroethane 85  181  1 0.51 J 0.51 J NA < 0.5  U < 0.5  U Yes
1,2‐Dichloropropane NA NA 1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Acetone 1,132                 2,395                   2 < 1.0 U < 1.0 U NA < 1.0 U < 1.0 U Yes
Benzene 85  181  1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Carbon Tetrachloride 85  181  1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Chlorobezene 22,300               47,180                 1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Chloroform 1,708                 3,615                   1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Ethylbenzene 26,954               57,025                 1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
m,p‐Xylenes 39.5                   83.6  2 < 1.0  U < 1.0  U NA < 1.0  U < 1.0  U Yes
Methylene Chloride 803                    1,699                   2 < 1.0  U < 1.0  U NA < 1.0  U < 1.0  U Yes
o‐Xylene 39.5                   83.6  1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Styrene 2,829                 5,987                   1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Tetrachloroethene 85.4                   180.7                   1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Toluene 1,980                 4,189                   1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
Trichloroethene 85  181  1 0.65 J 0.65 J NA 0.56 J 0.85 J Yes
Vinyl Chloride 34  72  1 < 0.5  U < 0.5  U NA < 0.5  U < 0.5  U Yes
ANIONS  mg/L   mg/L  mg/L mg/L mg/L mg/L mg/L mg/L
Chloride NA NA 10 302 NA NA 231 252 NA
Sulfate NA NA 10 15 NA NA 24.1 34 NA
PERCHLORATE  μg/L   μg/L  μg/L μg/L μg/L μg/L μg/L μg/L
Perchlorate 278                    589  4 NA < 2.0 U 4,200 NA NA Yes
METALS  mg/L   mg/L   mg/L  mg/L  mg/L  mg/L  mg/L  mg/L 
Hexavalent Chromium 0.058 0.124 0.010 NA < 0.0100 U < 0.0100 U NA NA Yes
Barium 1 2 0.004 NA 0.136 NA NA NA Yes
Lead 0.0022 0.0046 0.002 NA < 0.00100  U NA NA NA Yes
Selenium 0.0057 0.0120 0.002 NA < 0.00250  U < 0.00250  U NA NA Yes
Silver 0.0014 0.0030 0.002 NA < 0.000500  U < 0.000500  U NA NA Yes
SEMI‐VOLATILES  μg/L   μg/L  μg/L μg/L μg/L μg/L μg/L μg/L
1,4‐Dioxane** NA 134.2                   1 NA 21 NA NA NA Yes
Notes:
μg/L ‐ micrograms per liter mg/L ‐ milligrams per liter 
DVQ ‐ data validation qualifier  ROD ‐ Record of Decision
GWTP ‐ Groundwater Treatment Plant *Influent sample not compared to discharge limits
NA ‐ not applicable or not analyzed U ‐ not detected and reported to the limit of detection
Grab samples are compared to the daily maximum and composite samples to the daily average. 
** Calculated Effluent Limit
J ‐ estimated concentration and/or due to QC discrepancies

Result DVQ

EFFLUENT ‐ Biweekly
LH18/24‐SP650_052919

HS19051866
5/29/2019
GRAB

5/7/2019
GRAB

Result DVQ

EFFLUENT ‐ Biweekly
LH 18/24‐SP650_051419

HS19050920
5/14/2019
GRAB

Result DVQ

Does 
Concentration 
Meet Effluent 
Discharge 
Limits? 
(Yes/No)

GRAB

Result DVQ

HS19050138
5/1/2019

EFFLUENT ‐ Monthly
LH18/24‐SP650_050719

HS19050398
5/7/2019
GRAB

Result DVQ

INFLUENT ‐ Monthly*
LH18/24‐SP140_050719

HS19050401

Effluent Limitation for Discharge (μg/L)
per Table 2 of ROD

Sample Location
Sample Identification

Lab Package
Sample Date
Sample Type

EFFLUENT ‐ Biweekly
LH18/24‐SP650_050119
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Table 10.  Bi‐Weekly Analytical GWTP Sampling Results for June 2019

Daily
Average 

Concentration

Daily
Maximum 

Concentration

Detection 
Limit

VOLATILES μg/L μg/L μg/L μg/L
1,1,1‐Trichloroethane 3,417   7,230   1 < 0.5  U NA < 0.5  U Yes
1,1,2‐Trichloroethane 102.5   216.9   1 < 0.5  U NA < 0.5  U Yes
1,1‐Dichloroethane 6,633   14,032   1 < 0.5  U NA < 0.5  U Yes
1,1‐Dichloroethene 119   253  1 < 0.5  U NA < 0.5  U Yes
1,2‐Dichloroethane 85  181  1 < 0.5  U NA 0.46 J Yes
1,2‐Dichloropropane NA NA 1 < 0.5  U NA < 0.5  U Yes
Acetone 1,132   2,395   2 < 1.0  U NA < 1.0  UJ Yes
Benzene 85  181  1 < 0.5  U NA < 0.5  U Yes
Carbon Tetrachloride 85  181  1 < 0.5  U NA < 0.5  U Yes
Chlorobenzene 22,300   47,180   1 < 0.5  U NA < 0.5  U Yes
Chloroform 1,708   3,615   1 < 0.5  U NA < 0.5  U Yes
Ethylbenzene 26,954   57,025   1 < 0.5  U NA < 0.5  U Yes
m,p‐Xylenes 39.5   83.6   2 < 1.0  U NA < 1.0  U Yes
Methylene Chloride 803   1,699   2 < 0.5  U NA < 0.5  U Yes
o‐Xylene 39.5   83.6   1 < 0.5  U NA < 0.5  U Yes
Styrene 2,829   5,987   1 < 0.5  U NA < 0.5  U Yes
Tetrachloroethene 85.4   180.7   1 < 0.5  U NA < 0.5  U Yes
Toluene 1,980   4,189   1 < 0.5  U NA < 0.5  U Yes
Trichloroethene 85  181  1 0.76 J NA 0.64 J Yes
Vinyl Chloride 34  72 1 < 0.5  U NA < 0.5  U Yes
ANIONS  mg/L   mg/L  mg/L mg/L mg/L mg/L
Chloride NA NA 10 NA NA 362 NA
Sulfate NA NA 10 NA NA 33.4 NA
PERCHLORATE  μg/L   μg/L  μg/L μg/L μg/L μg/L
Perchlorate 278   589  4 < 2.0 U 6,800 NA Yes
METALS  mg/L   mg/L   mg/L   mg/L   mg/L   mg/L 
Hexavalent Chromium 0.058 0.124 0.010 < 0.0100  U < 0.0100  U NA Yes
Barium 1 2 0.004 0.175 NA NA Yes
Lead 0.0022 0.0046 0.002 < 0.00100  U NA NA Yes
Selenium 0.0057 0.0120 0.002 < 0.00250  UJ < 0.00250  U NA Yes
Silver 0.0014 0.0030 0.002 < 0.000500  U < 0.000500  U NA Yes
SEMI‐VOLATILES  μg/L   μg/L  μg/L μg/L μg/L μg/L
1,4‐Dioxane** NA 134.2   1 6.2 NA NA Yes
Notes:
μg/L ‐ micrograms per liter
DVQ ‐ data validation qualifier 
GWTP ‐ Groundwater Treatment Plant

U ‐ Non detect reported to the limit of detection
mg/L ‐ milligrams per liter 

J ‐ estimated concentration between the detection limit and limit of quantitation and/or due to quality control discrepancy
*Influent sample not compared to discharge limits
** Calculated Effluent Limit
Grab samples are compared to the daily maximum and composite samples to the daily average. 
ROD ‐ Record of Decision
NA ‐ not applicable or not analyzed

Result DVQ

Sample Location
Sample Identification

Lab Package
Sample Date
Sample Type

Effluent Limitation for Discharge (μg/L)
per Table 2 of ROD

LH18/24‐SP650_061219
HS19060168

6/12/2019
GRAB

Does 
Concentration 
Meet Effluent 
Discharge 
Limits? 
(Yes/No)

LH18/24‐SP650_060419

6/4/2019

EFFLUENT ‐ Monthly

GRAB

Result DVQ Result DVQ

LH18/24‐SP140_060419
INFLUENT ‐ Monthly*

HS19060174 HS19060699
6/4/2019
GRAB

EFFLUENT ‐ Biweekly
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Table 11.  Quarterly GWTP Analytical Sampling Results 

Daily
Average 

Concentration

Daily
Maximum 

Concentration

Reporting 
Limit

VOLATILES µg/L µg/L µg/L µg/L µg/L
1,1,1‐Trichloroethane 3,417 7,230 1 < 0.5  U < 50 U Yes
1,1,2‐Trichloroethane 102.5 216.9 1 < 0.5  U < 50 U Yes
1,1‐Dichloroethane 6,633 14,032 1 < 0.5  U < 50 U Yes
1,1‐Dichloroethene 119 253 1 < 0.5  U < 50 U Yes
1,2‐Dichloroethane 85 181 1 < 0.5  U 53 J Yes
1,2‐Dichloropropane NA NA 1 < 0.5  U < 50 U Yes
Acetone 1,132 2,395 2 < 2.0  U < 100 U Yes
Benzene 85 181 1 < 0.5  U < 50 U Yes
Carbon Tetrachloride 85 181 1 < 0.5  U < 50 U Yes
Chlorobenzene 22,300                 47,180 1 < 0.5  U < 50 U Yes
Chloroform 1,708 3,615 1 < 0.5  U < 50 U Yes
Ethylbenzene 26,954                 57,025 1 < 0.5  U < 50 U Yes
m,p‐Xylenes 39.5 83.6 2 < 1.0  U < 100 U Yes
Methylene Chloride 803 1,699 2 < 0.5  U 3,900 Yes
o‐Xylene 39.5 83.6 1 < 0.5  U < 50 U Yes
Styrene 2,829 5,987 1 < 0.5  U < 50 U Yes
Tetrachloroethene 85.4 180.7 1 < 0.5  U 62 J Yes
Toluene 1,980 4,189 1 < 0.5  U < 50 U Yes
Trichloroethene 85 181 1 0.92 J 5,600 Yes
Vinyl Chloride 34 72 1 < 0.5  U < 50 U Yes
ANIONS mg/L mg/L mg/L mg/L mg/L
Chloride NA NA 10 253 240 NA
Sulfate NA NA 10 33 37.4 NA
PERCHLORATE µg/L µg/L µg/L µg/L µg/L
Perchlorate 278 589 4 < 2.0 U 4,900 Yes
METALS mg/L mg/L mg/L mg/L mg/L
Aluminum 0.777 1.644 0.0100 0.0422 0.165  Yes
Antimony NA NA 0.00200 < 0.000500  U < 0.000500  U NA
Arsenic 0.365 0.772 0.00200 0.000699  J 0.00138  J Yes

HS19051859 HS19051863

Sample Location
Sample Identification

Lab Package
Sample Date
Sample Type

Effluent Limitation for Discharge (µg/L)
per Protocol

Does Concentration 
Meet Discharge 
Limits? (Yes/No)

LH18/24‐SP650_052919

5/29/2019
GRAB

Result DVQ

INFLUENT*
LH18/24‐SP140_052919

5/29/2019
GRAB

Result DVQ

EFFLUENT
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Table 11.  Quarterly GWTP Analytical Sampling Results 

Daily
Average 

Concentration

Daily
Maximum 

Concentration

Reporting 
Limit

HS19051859 HS19051863

Sample Location
Sample Identification

Lab Package
Sample Date
Sample Type

Effluent Limitation for Discharge (µg/L)
per Protocol

Does Concentration 
Meet Discharge 
Limits? (Yes/No)

LH18/24‐SP650_052919

5/29/2019
GRAB

Result DVQ

INFLUENT*
LH18/24‐SP140_052919

5/29/2019
GRAB

Result DVQ

EFFLUENT

Barium 1 2 0.00400 0.114  0.448 Yes
Beryllium NA NA 0.00200 < 0.000500  U < 0.000500  U NA
Cadmium 0.0016 0.0034 0.00200 < 0.000500  U < 0.000500  U Yes
Calcium NA NA 0.500 8.42 22.2 NA
Chromium 0.355 0.752 0.00400 0.00105  J 0.00112  J Yes
Cobalt 5.433 11.495 0.00500 0.00105  J 0.00904  Yes
Iron 1.132 2.395 0.200 0.195  J 1.04 Yes
Lead 0.0022 0.0046 0.00200 < 0.00100  U < 0.00100  U Yes
Magnesium NA NA 0.200 10.7 20.1 NA
Manganese 7.323 15.494 0.00500 0.0833  0.428  Yes
Nickel 0.087 0.184 0.00200 0.00257  0.00947  Yes
Potassium NA NA 0.200 1.46 1.41 NA
Selenium 0.0057 0.012 0.00200 < 0.00250  U < 0.00250  U Yes
Silver 0.0014 0.003 0.00200 < 0.000500  U < 0.000500  U Yes
Sodium NA NA 1.00 280 140 NA
Thallium NA NA 0.00200 < 0.000500  U < 0.000500  U NA
Vanadium 1.698 3.592 0.00500 0.000969  J 0.00202  J Yes
Zinc 0.146 0.31 0.00400 0.0228 0.0260  No
Mercury NA NA 0.000200 0.0000900  J < 0.000100  U NA
1,4‐DIOXANE µg/L µg/L µg/L µg/L µg/L
1,4‐Dioxane NA  134.2 1 5.1 8.6 Yes
CHEMICAL OXYGEN DEMAND (COD) mg/L mg/L mg/L mg/L mg/L
COD NA 200 75 16 15 Yes
OIL AND GREASE (O&G) mg/L mg/L mg/L mg/L mg/L
O&G NA 15 2 1.46 J 6.56 Yes

Notes:
μg/L ‐ micrograms per liter
DVQ ‐ data validation qualifier 
Grab samples are compared to the daily maximum and composite samples to the daily average
* only Effluent sample is compared to discharge limits
J ‐ Estimated concentration between the detection limit and limit of quantitation and/or due to quality control discrepancy
U ‐ non detect and reported to the limit of detection
mg/L ‐ milligrams per liter 
NA ‐ not applicable 
GWTP ‐ Groundwater Treatment Plant
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3 EVALUATION OF LHAAP-16 EXTRACTION SYSTEM 
No groundwater was extracted from LHAAP-16 in the 2nd quarter of 2019 due to the main 
transformer being down.  However, monthly depth to water measurements were collected.   

3.1 Groundwater Elevation 
The groundwater elevations in the piezometers and monitoring wells at LHAAP-16 for April, May, 
and June 2019 are presented in Table 12.  The potentiometric surface maps for the shallow and 
Upper Wilcox (intermediate) groundwater zones at LHAAP-16 for April, May, and June 2019 are 
presented on Figures B-7 through B-12 in Appendix B.  Based on the potentiometric surface 
maps, the general groundwater flow direction in the shallow and intermediate zone is east-
southeast towards Harrison Bayou.  However, the shallow and intermediates zone during the 
April 2019 well gauging showed a generally flat gradient with flow still generally to the east-
southeast. 
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Table 12.  Groundwater Elevations at LHAAP-16 Piezometers and Monitoring Wells – 2nd Quarter 
2019 

Location 
Identification Type 

Reference 
Elevation 

(feet amsl) 

Depth to 
Water 
(feet) 

4/26/2019 

Groundwater 
Elevation 

 (feet amsl) 
4/26/2019 

Depth to 
Water  
(feet) 

5/29/2019 

Groundwater 
Elevation 

(feet amsl) 
5/29/2019 

Depth to 
Water  
(feet) 

6/28/2019 

Groundwater 
Elevation 

(feet amsl) 
6/28/2019 

16PZ-1 Piezometer 199.44 26.25 173.19 25.97 173.47 25.74 173.70 
16PZ-2 Piezometer 199.75 26.17 173.58 25.80 173.95 25.70 174.05 
16PZ-3 Piezometer 198.61 25.10 173.51 24.76 173.85 24.59 174.02 
16PZ-4 Piezometer 198.81 25.40 173.41 25.02 173.79 24.89 173.92 
16PZ-5 Piezometer 198.31 24.71 173.60 24.39 173.92 24.19 174.12 
16PZ-6 Piezometer 198.61 25.24 173.37 25.95 172.66 25.72 172.89 
16PZ-7 Piezometer 200.10 26.19 173.91 25.83 174.27 25.70 174.40 
16PZ-8 Piezometer 199.93 26.50 173.43 26.15 173.78 25.97 173.96 
16PZ-9 Piezometer 196.49 23.14 173.35 22.79 173.70 22.57 173.92 

16PZ-10 Piezometer 196.65 23.27 173.38 22.93 173.72 22.80 173.85 
16PZ-11 Piezometer 198.88 25.25 173.63 24.87 174.01 24.71 174.17 
16PZ-12 Piezometer 199.00 25.49 173.51 25.07 173.93 24.96 174.04 
16PZ-13 Piezometer 196.58 23.08 173.50 22.71 173.87 22.58 174.00 
16PZ-14 Piezometer 196.09 22.69 173.40 22.38 173.71 22.20 173.89 
16PZ-15 Piezometer 191.93 18.33 173.60 18.00 173.93 17.69 174.24 
16PZ-16 Piezometer 190.79 17.41 173.38 17.07 173.72 16.83 173.96 
16PZ-17 Piezometer 186.67 13.16 173.51 12.77 173.90 12.55 174.12 
16PZ-18 Piezometer 185.99 12.80 173.19 12.45 173.54 12.23 173.76 
16PZ-19 Piezometer 183.98 10.72 173.26 10.39 173.59 10.25 173.73 
16PZ-20 Piezometer 183.12 9.88 173.24 9.55 173.57 9.42 173.70 

16WW12 Monitoring Well 188.81 15.87 172.94 15.67 173.14 15.55 173.26 
16WW14 Monitoring Well 198.87 24.66 174.21 24.29 174.58 24.10 174.77 
16WW22 Monitoring Well 200.13 26.53 173.60 26.07 174.06 25.95 174.18 
16WW25 Monitoring Well 188.77 15.01 173.76 15.11 173.66 14.89 173.88 
16WW26 Monitoring Well 188.83 14.55 174.28 13.90 174.93 13.76 175.07 
16WW29 Monitoring Well 178.24 3.94 174.30 4.81 173.43 4.62 173.62 
16WW30 Monitoring Well 178.47 4.11 174.36 5.11 173.36 4.98 173.49 
16WW31 Monitoring Well 202.78 29.00 173.78 28.39 174.39 28.20 174.58 
16WW33 Monitoring Well 203.09 29.12 173.97 28.60 174.49 28.41 174.68 
16WW35 Monitoring Well 191.23 17.20 174.03 16.82 174.41 16.60 174.63 
16WW36 Monitoring Well 190.94 16.73 174.21 16.33 174.61 16.17 174.77 
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4 QUALITY CONTROL 
This report summarizes the data for samples collected during April, May, and June 2019.  The 
samples were reviewed and validated in accordance with the guidelines in the USEPA Contract 
Laboratory Program National Functional Guidelines for Superfund Organic Methods Data Review 
(USEPA, January 2017); USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data Review (USEPA, January 2017); and the quality control criteria specified 
in the Basewide Uniform Federal Policy - Quality Assurance Project Plan Longhorn Army 
Ammunition Plant which is in Appendix C of the Final Installation-Wide Work Plan for Longhorn 
Army Ammunition Plant Karnack, Texas (Bhate, May 2018). 

The purpose of the sampling program is to evaluate the effectiveness of the groundwater pump 
and treat system, assess water quality within the capture zone, and assure compliance with the 
effluent discharge requirements of the Interim ROD.  Quality control and quality assurance 
problems noted in the case narratives received from the laboratory are minor and do not affect 
the usability of the data for compliance at the GWTP.  No sample results from the 2nd quarter of 
2019 were rejected due to quality control problems. 

ALS Environmental analyzed the compliance samples collected from the GWTP.  Independent 
data verification and validation was performed by the Bhate project chemist as described in the 
Quality Control Summary Report in Appendix G.  The laboratory reports for the 2nd quarter of 
2019 sampling conducted at LHAAP-18/24 are included in Appendix C on a CD and the laboratory 
results for the GWTP are included in Appendix F on CD.  Air monitoring data is presented in 
Appendix H on CD. 
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5 TREATED GROUNDWATER DISCHARGED 
Reinjection of groundwater in ICT 6 and ICT 9 was discontinued as of 15 July 2012.  The last 
injection occurred on 24 May 2012, immediately prior to the scrubber system malfunction which 
caused GWTP operation to cease temporarily.   

Treated groundwater that met the perchlorate discharge criteria was discharged to Harrison 
Bayou or the INF Pond in accordance with the Protocol for Discharging GWTP Effluent (Appendix 
I).  Table 4 summarizes flow rates from the INF Pond to the Harrison Bayou, the maximum flow 
rate allowed by chloride and sulfate concentrations, and the approximated flow rate discharged 
for the 2nd quarter of 2019.  Approximately 271,989 gallons of treated groundwater was 
discharged from the GWTP to the Harrison Bayou in April, 504,435 gallons in May, and 285,912 
gallons in June.  No treated groundwater was discharged to the INF Pond in the 2nd quarter of 
2019 due to the continuous flow of the Harrison Bayou.   
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6 AIR MONITORING 
6.1 Summary of Air Monitoring Approach 
Operation of the GWTP without air abatement was approved by the TCEQ and USEPA 
conditioned on collection of air monitoring data to determine the effect of GWTP operation on 
ambient air quality with respect to potential human health exposure risk.  An Interim Air 
Monitoring Plan was developed by AECOM in August 2012 and used to implement the air 
monitoring program.  The air monitoring program included sampling emission concentrations 
from the air stripper, ambient air at the GWTP, and ambient air downwind of the GWTP. 
Collection of air data occurred on a weekly basis between September 2012 and September 2013, 
on a monthly basis between September 2013 and September 2014, and on a quarterly basis since 
that time.  The sampling program includes use of Summa canisters and a photoionization 
detector (PID) to measure vapor phase concentrations.  The air stripper emission sample is 
collected as a grab sample, while the ambient air samples are collected as composite samples. 
The GWTP sample is collected over 8 hours to represent a work day and the downwind sample is 
collected over 24 hours to represent potential exposure to an off-site receptor1.  The downwind 
sample is collected at the closest downwind property boundary, based on prevailing wind 
direction. 

PID data (after system calibration) are collected each time the GWTP is operated and serve as a 
real-time indicator of ambient air conditions at and downwind of the GWTP.  Correlations 
between definitive analytical air data and PID measurements were established and a means to 
calculate contaminant concentration from PID measurements was developed.  A PID threshold 
of 0.4 parts per million by volume (ppmv) in ambient air was established, such that Summa 
canister measurements would occur when the PID threshold is exceeded.  

The Summa canister samples are analyzed for VOCs using USEPA Method TO-15.  The PID 
measurements are collected after instrument calibration.  The air sampling results are 
summarized and reported to the USEPA and TCEQ in the GWTP quarterly reports; however, the 
air results are reviewed immediately upon receipt for the potential presence of any exceedances 
of ambient air concentrations.  Appendix J (Tables 1 through 3) includes a comparison of ambient 
air concentrations with TCEQ Air Monitoring Comparison Values (AMCVs) or the short-term 
Effects Screening Levels (ESLs) for chemicals with no published AMCVs, calculations of emission 
rates from the emission point, and a compilation of PID results and calibration records.  The air 
monitoring results to date indicate that all ambient air concentrations are lower than the AMCVs 
or ESLs.  The stripper stack sample concentrations are used to calculate emission rates in pounds 

1 Off-site receptor - Any recreational area, residence, commercial/industrial facility, or other normally occupied structures not 
used solely by the owner or operator of the facilities or the owner of the site upon which the facilities are located. Measurements 
of distances to determine compliance with this distance restriction must be taken toward structures that are in use as of the date 
that a notification is filed with the commission. 
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per hour (lbs/hr) and tons per year (tpy).  The calculated emission rates in lbs/hr are then 
compared to the allowable emission rates per 30 Texas Administrative Code (TAC) §106.533(f)(1). 
The emission rates have been lower than the allowable emission rates to the conservatively-
selected off-site receptor.  The calculated emission rate in tpy is compared to the allowable limit 
of 5 tpy per chemical.  All emission rates have been lower than the allowable emission rates. 

The air monitoring results from the first few months of operation between September and 
November 2012 were compiled and submitted in a separate report (December 2012) (along with 
validated data) to TCEQ to demonstrate compliance with Texas Permit by Rule emission 
standards.  Approval of the analytical results and concurrence that the site will continue to meet 
Title 30 TAC §106.533 without the use of air abatement using a catalytic oxidation system was 
obtained from the TCEQ via email on 22 February 2013. 

On 18 February 2013, AECOM presented analysis of the approach applicable to obtaining a 
variance for operating the GWTP without air abatement equipment to the TCEQ and USEPA.  The 
analysis indicated that the use of an Explanation of Significant Difference (ESD) was the 
appropriate approach for the site.  Approval of use of an ESD was obtained from the USEPA via 
email on 21 March 2013.  The ESD was developed, reviewed, and accepted by USEPA and TCEQ. 
The ESD was signed by the designated parties on 3 April 2014, and concurrence from the TCEQ 
was obtained in a letter dated 16 April 2014. 

6.2 Air Monitoring Results for the 2nd Quarter of 2019 
During the 2nd quarter of 2019, air sampling was completed on 29 May 2019.  The laboratory data 
package is presented in Appendix H.  A summary of the air sampling results is presented in 
Appendix J (Tables 1 through 3).  All results met the criteria described in Section 6.1. 

6.2.1 Summa Canister Monitoring Results 
One sampling event was conducted on 29 May 2019, for presentation during the 2nd Quarter 
2019 reporting period using Summa canisters.  The samples were collected and analyzed as 
described in Section 6.1 and per the approved air monitoring plan dated August 2012.  The 
analytical results were then compiled in spreadsheets where calculations were completed and 
comparisons to applicable criteria were made as described in Section 6.1.  

6.2.1.1 Ambient Air Results 
Acetone; 1,2-dichloroethane; benzene; carbon disulfide; chloroform; Tetrachloroethene; n-
hexane; styrene; toluene; ethylbenzene; m,p-xylenes; o-xylene; propene; 
dichlorodifluoromethane; ethanol; trichlorofluoromethane; trichlorotrifluoroethane; alpha-
pinene; and d-limonene were detected in May 2019 in ambient air downwind of the GWTP. 

Compounds originating at the GWTP would be expected to have lower concentrations in the 
downwind sampling location than at the GWTP sampling location.  Likewise, compounds like 
acetone; n-hexane; toluene; m,p-xylenes; propene; dichlorodifluoromethane; ethanol; 
trichlorofluoromethane; and alpha-pinene with similar concentrations in both GWTP ambient air 
and downwind ambient air are suspected to be present in the ambient (background) air.  The 
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ambient air results during the quarter met the ambient air criteria, as presented in Table 1 within 
Appendix J. 

6.2.1.2 Air Stripper Effluent Results 
The VOCs present in groundwater that are removed via the air stripper include vinyl chloride; 
Tetrachloroethene; 1,2-dichloroethane; 1,1-dichloroethene; and methylene chloride.  The 
highest reported concentrations are for cis-1,2-DCE; trichlorotrifluoroethane; and 
trichloroethene.  These compounds are frequently reported in groundwater at the site, with the 
exception of trichlorotrifluoroethane which is not typically a groundwater analyte at LHAAP. 
Trichlorotrifluoroethane, however, appears to be present in groundwater as indicated by limited 
analysis conducted in December 2013, where it was detected in several wells, and from historical 
accounts.  Many of the chemicals that are reported in ambient air are not detected in the air 
stripper effluent.  This is likely because the reporting limit for the air stripper effluent is higher 
than the reporting limit for the ambient air samples or the source for some of these chemicals 
are extraneous to groundwater. 

The air stripper effluent concentrations were below the emission criteria, as presented in Table 
2 within Appendix J. 

6.2.2 PID Results 
Along with collection of Summa canister air samples, PID measurements from the same 
sources/areas are collected and recorded.  These simultaneous measurements allowed 
establishing a correlation between PID readings and VOC concentrations in the Summa canister 
air samples.  Conversion from PID to compound concentrations was established by TCEQ in 30 
TAC §106.533(h).  The TCEQ equation allows use of a PID to determine individual compound 
concentrations if the distribution of chemicals in the ambient air is known or assumed.  This 
allows the use of a PID as a tool to measure VOC concentrations and convert the PID results to 
estimates of compound concentrations.  All ambient air PID measurements during this quarter 
at the GWTP were reported at 0.0 parts per million.  The stripper PID location detected between 
19.7 and 24.3 parts per million at each sampling event.  The other two locations had no 
detections.  The results of the PID readings collected during GWTP operations are presented in 
Table 3 within Appendix J. 
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7 COMMENTS AND RESPONSES 
The USEPA does not have comments on the 1st quarter 2019 GWTP Quarterly Evaluation Report 
per electronic mail (e-mail) dated 14 August 2019.  The TCEQ issued the following comment on 
14 August 2019.  

Comment 1: 2.4, first sentence – please add that all requirements are documented in the Final 
Revised Sampling and Analysis Plan. 

Response to Comment 1:  Concur.  The following sentence will be added to Section 2.5: 
Sampling and analysis is completed in accordance with the requirements documented in 
the Final Revised Sampling and Analysis Plan (AECOM Technical Services, Inc., September 
2017). 
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Table A-1: ICTs Completion Depths

Page 1 of 1

ICT TOC Elevation Total Depth Sump Elevation Comment

1 186.07 22.5 163.57 Taken out of service in 2007.
2 185.02 29.5 155.52
3 192.27 37.75 154.52 Taken out of service in 2007.
4 193.51 37.5 156.01
5 192.67 35 157.67 Taken out of service in 2007.

6 197.30 40.75 156.55
Converted to infiltration in 2007. 
Ceased reinjection in July 2012.

7 198.03 32.33 165.7
8 198.97 44.5 154.47

9 197.64 45.5 152.14
Converted to infiltration in 2007. 
Ceased reinjection in July 2012.

10 198.07 45.42 152.65 Taken out of service in 2007.
11 198.01 43.33 154.68

12A 189.06 31.5 157.56
Taken out of service in 2007. 

Reinstituted in December 2012.
12B 191.97 36.25 155.72
12C 193.90 34.33 159.57
12D 185.64 33.75 151.89
12E 183.38 32.25 151.13
13A 182.59 28.17 154.42
13B 184.72 29.58 155.14
13C 186.13 28.17 157.96
13D 186.72 26.17 160.55
13E 191.79 27.08 164.71
13F 197.81 32.33 165.48
13G 197.03 27.25 169.78 Taken out of service in 2008.
14A 196.8 43.00 153.8
14B 197.61 43.42 154.19
14C 197.86 41.33 156.53
14D 198.47 44.25 154.22
14E 198.47 43.08 155.39

Note(s):
ICT - interception-collection trench
TOC - top of casing, measuring point for groundwater elevations
Elevations are reported as feet above mean sea level.
Total depths are reported as feet below TOC.
Sump elevation calculated by subtracting total depth from TOC elevation.
ICTs were installed in 1998.
ICT 12A was replaced on December 5, 2012, and extraction has resumed.
TOC Elevations and total depth measured in October 2003, 4th Quarter 2003, Groundwater Treatment Plant Report.
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Table B-1: Extraction Equipment Maintenance Since 2011

Page 1 of 4

LHAAP-18/24
Well I.D. Replaced Parts Date Contractor
ICT 14E Pump 3/15/2012 Shaw
ICT 14D Pump, motor, level probes 3/16/2012 Shaw
ICT 14B Pump, level probes, level probe wire 3/16/2012 Shaw
ICT 14A Pump, motor, level probes, level probe wire 3/17/2012 Shaw
ICT 2 Pump, motor 3/17/2012 Shaw
ICT 13D Pump 3/19/2012 Shaw
ICT 13B Pump 3/20/2012 Shaw
ICT 14E Pump, motor, broken piping 11/19/2012 AECOM
ICT 13C Pump 11/20/2012 AECOM
ICT13E Pump 11/20/2012 AECOM
ICT 12A Pump, motor, wiring harness, level probes, level probe wire 12/5/2012 AECOM
ICT 7 Pump, motor, wiring harness, level probes 12/6/2012 AECOM

ICT2 Pump 6/10/2013 AECOM
ICT 13C Pump 6/11/2013 AECOM
ICT 13D Pump 6/12/2013 AECOM
ICT 14E Pump rebuilt 6/15/2013 AECOM
ICT 14E Replaced low level switch 6/19/2013 AECOM

ICT 13C Pump, wiring harness, flow meter 4/15/2014 AECOM
ICT 14D Repaired level probes 6/24/2014 AECOM
ICT 14E Repaired level probes 6/24/2014 AECOM
ICT 14E Pump and motor troubleshooting 6/26/2014 AECOM

ICT2, 13F, 14C, 14D, 14E Repaired level probes 7/7/2014 AECOM
ICT 12E Pump, motor 10/2/2014 AECOM
ICT 12E Wiring harness, fixed leak 10/8/2014 AECOM
ICT 12E Level probes 10/9/2014 AECOM
ICT13A Pump, piping 10/15/2014 AECOM
ICT 12E Repaired leaking fittings 10/16/2014 AECOM

ICT 11 1" tee and 1" elbow 1/13/2015 AECOM
ICT 12B Flow meter 1/13/2015 AECOM
ICT 7 1" tee, repaired 1" pipe 1/13/2015 AECOM
ICT 13A Flow meter 1/15/2015 AECOM
ICT 13B Pump 1/15/2015 AECOM
ICT 13C Pump 1/16/2015 AECOM
ICT 7 Low level probe 1/16/2015 AECOM
ICT 13D Pump, level probes 1/17/2015 AECOM
ICT 14C Low level probe 1/17/2015 AECOM
ICT 14C Low level probe 1/29/2015 AECOM
ICT 14D Low level probe 1/29/2015 AECOM
ICT 13D Level probes 1/29/2015 AECOM
ICT 2 Pump 1/30/2015 AECOM
ICT 8 Fuse 3/2/2015 AECOM
ICT 8 Fuse 3/9/2015 AECOM
ICT 12E Flow meter 3/13/2015 AECOM
ICT 13D Union 3/13/2015 AECOM
ICT 14C Cleaned level probes 4/1/2015 AECOM
ICT 14D Cleaned level probes 4/1/2015 AECOM
ICT 13A Cleaned level probes 4/21/2015 AECOM
ICT 14C Cleaned level probes 4/21/2015 AECOM
ICT 8 Low level probe 7/24/2015 AECOM
ICT 13C Installed New Pump 7/28/2015 AECOM
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Table B-1: Extraction Equipment Maintenance Since 2011

Page 2 of 4

Well I.D. Replaced Parts Date Contractor
ICT 14C Installed New Pump and Electric Motor 7/29/2015 AECOM
ICT 14E Installed New Pump and Electric Motor 7/31/2015 AECOM
ICT 12E Repaired wiring 8/12/2015 AECOM
ICT 13E Replaced high and low level probes 8/12/2015 AECOM
ICT 2 Installed Rebuilt Pump 9/9/2015 AECOM
ICT 12 E, ICT 14E Replaced high level probe and wiring 9/15/2015 AECOM
ICT 13A Installed new pump 12/23/2015 AECOM
ICT 13B Installed new pump 12/24/2015 AECOM

ICT 13D Replaced high level probe 2/11/2016 Aerotek
ICT 14C Replace low level probe on ICT 14C 2/15/2016 Aerotek
ICT 8 Installed new pump and electric motor 2/19/2016 Aerotek
ICT 14C Repaired piping leak 3/10/2016 Aerotek
ICT 14E Installed high and low level probes, level probe wire 3/22/2016 Aerotek
ICT 13D, ICT 14B Installed high and low level probes, level probe wire 3/24/2016 Aerotek
ICT 14B Installed new pump and electric motor 3/31/2016 Aerotek
ICT 14C Installed new low level probe 4/20/2016 Aerotek
ICT 12B Installed new mechanical flow meter 6/16/2016 Aerotek
ICT 13C Installed rebuilt pump and new flow meter 8/10/2016 Aerotek
ICT 13A Installed rebuilt pump, new flow meter, and new 1" unions 8/24/2016 Aerotek
ICT 14E Installed new mechanical flow meter 8/26/2016 Aerotek
ICT 12C Repair flow meter 8/30/2016 Aerotek
ICT 2 Install rebuilt pump and new flow meter 8/31/2016 Aerotek
ICT 14C Clean and adjust level probes 9/7/2016 Aerotek
ICT 14C Replaced level probes 9/12/2016 Aerotek
ICT 14C Installed new level probe wire and level probes 9/21/2016 Aerotek

ICT 12C
Installed rebuilt pump, new electric motor, new wiring harness, new 
level probe wire, and new level probes

9/27/2016 Aerotek

ICT 14C Cleaned and adjusted level probes 10/14/2016 Aerotek
ICT 13C Cleaned and adjusted level probes 10/21/2016 Aerotek
ICT 13B Installed rebuilt pump 10/25/2016 Aerotek
ICT 14D Installed rebuilt pump 10/27/2016 Aerotek
ICT 13C Replace low level probe 11/8/2016 Aerotek
ICT 13B Replace relay base plate 11/8/2016 Aerotek
ICT 13E Clean and adjust low level probe 11/15/2016 Aerotek
ICT 13B Replace broken relay base plate and bad level probe wire 11/17/2016 Aerotek
ICT 13C Clean & repair leaking flow meter 11/18/2016 Aerotek
ICT 13B Clean & adjust low level probe 11/18/2016 Aerotek
ICT 13A, 13B, & 13E Clean and adjust low level probes 12/2/2016 Aerotek

ICT 13C & 14C Pulled piping and pumps 2/8/2017 Aerotek
ICT 14C Installed new electric motor 2/8/2017 Aerotek
ICT 13C & 14C Installed rebuilt grundfos pumps 2/8/2017 Aerotek
ICT 7, 13A, & 14D Repaired sample ports 2/9/2017 Aerotek
ICT 13B & 14E Cleaned and adjusted low level probes 3/30/2017 Aerotek
ICT 13B & 13F Installed new flow meters 3/30/2017 Aerotek
ICT 12B Repair flow meter 4/13/2017 Aerotek
ICT 12C Replace broken 1" tee 5/1/2017 Aerotek
ICT 11 Installed new manual flow meter 5/5/2017 Aerotek
ICT 2 Installed new flow meter 5/9/2017 Aerotek
ICT 14C & 14D Cleaned and adjusted low level probes 5/31/2017 Aerotek
ICT 14C Cleaned and adjusted low level probe 6/27/2017 Aerotek
ICT 8 Clean low level probe 7/11/2017 Aerotek
ICT 2 & 14D Cleaned and replaced level probes 7/17/2017 Aerotek
ICT 14C Cleaned low level probe 7/24/2017 Aerotek
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Table B-1: Extraction Equipment Maintenance Since 2011

Page 3 of 4

Well I.D. Replaced Parts Date Contractor
ICT 13A Installed new pump and flow meter 8/8/2017 Aerotek
ICT 13C & 13B Installed new pump and flow meter 8/9/2017 Aerotek
ICT 13B Installed new low level probe 8/10/2017 Aerotek
ICT 11 Installed new pump and flow meter 8/11/2017 Aerotek
ICT 4 Replaced low level probe 8/11/2017 Aerotek
ICT 2 Installed rebuilt pump 9/19/2017 Aerotek
ICT 13D Adjusted level probes 9/22/2017 Aerotek
ICT 14C Cleaned level probes 10/11/2017 Bhate
ICT 13E Clean and adjust level probes 10/24/2017 Bhate
ICT 12B Adjust level probes 11/15/2017 Bhate
ICT 14D Cleaned level probes 11/15/2017 Bhate
ICT 8 Clean and adjust level probes 11/28/2017 Bhate
ICT 2 Cleaned level probes 12/20/2017 Bhate
ICT 13C Install new flow meter 1/30/2018 Bhate
ICT 14C Cleaned level probes 1/30/2018 Bhate
ICT 13C Cleaned & adjusted level probes 2/1/2018 Bhate
ICT 13B Repair broken 1" union 2/1/2018 Bhate
ICT 14A Repair 2 broken 1" elbows & lower high level probe 2/1/2018 Bhate
ICT 14B Repair broken 1" tee & lower high level probe 2/1/2018 Bhate
ICT 14D Install new flow meter 2/8/2018 Bhate
ICT 8 Replace broken 1" tee & clened level probes 2/8/2018 Bhate
ICT 14D Cleaned level probes 2/28/2018 Bhate
ICT 14C Replace low level probe 2/28/2018 Bhate
ICT 13B Cleaned level probes 2/28/2018 Bhate
ICT 13A Install new motor & replace leaking 1" union 3/14/2018 Bhate
ICT 13C Cleaned & adjusted level probes 3/21/2018 Bhate
ICT 12B Replace broken 1" elbow & install new flow meter 3/21/2018 Bhate
ICT 2 Install new pump 3/22/2018 Bhate
ICT 13B Replaced level probes 3/30/2018 Bhate
ICT 14E Lower high level probe 3/30/2018 Bhate
ICT 14C Cleaned level probes 4/27/2018 Bhate
ICT 11 Install new breaker 4/27/2018 Bhate
ICT 14E Cleaned level probes 6/7/2018 Bhate
ICT 12C Cleaned level probes 6/7/2018 Bhate
EW 01 Cleaned level probes 6/7/2018 Bhate
ICT 14E Replaced level probes 6/8/2018 Bhate
ICT 11 Install new electrical wire from breaker to well 6/14/2018 Bhate
ICT 12B Replaced pump 6/25/2018 Bhate
ICT 14E Cleaned level probes 6/26/2018 Bhate
ICT 8 Cleaned level probes 6/26/2018 Bhate
ICT 14C Replaced pump 6/27/2018 Bhate
EW01 Replaced level probes 9/12/2018 Bhate
ICT 7 Cleaned level probes 9/12/2018 Bhate
ICT 12C Replaced low level probe wire and probe 9/12/2018 Bhate
ICT 14D Replaced high level probe wire & probe 9/13/2018 Bhate
ICT 12B Replaced high and low level probe wires & probes 9/13/2018 Bhate
ICT 12B Replaced electrical relay and relay base plate 9/13/2018 Bhate
ICT 14C Cleaned level probes 9/13/2018 Bhate
ICT 13E Replaced flow meter 9/14/2018 Bhate
ICT 14D Replace low level probe 10/31/2018 Bhate
ICT 8 Cleaned level probes 10/31/2018 Bhate
ICT 14C Cleaned level probes 10/31/2018 Bhate
ICT 13A Replace broken 1" Tee 12/12/2018 Bhate
ICT 14C Cleaned level probes 12/12/2018 Bhate
ICT 13A Install new flow meters 2/14/2019 Bhate
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Table B-1: Extraction Equipment Maintenance Since 2011

Page 4 of 4

Well I.D. Replaced Parts Date Contractor
ICT 12D Replace pump & motor 3/6/2019 Bhate
ICT 13C Replace pump 3/8/2019 Bhate
ICT 2 Replace pump & flow meter 3/11/2019 Bhate
ICT 14C Replace pump & motor 3/12/2019 Bhate
ICT 14D Replace pump 3/12/2019 Bhate
ICT 14E Replace pump, seal plate & level probes 3/14/2019 Bhate
ICT 14A Replace pump and repair leaking 1" pipe 3/15/2019 Bhate
ICT 13C Lower high level probe 3/22/2019 Bhate
ICT 14A Lower high level probe 3/22/2019 Bhate
EW-01 Replace pump 3/29/2019 Bhate
ICT 8 Clean level probes 4/1/2019 Bhate
ICT 12C Clean level probes 4/1/2019 Bhate
ICT 13D Clean level probes 4/1/2019 Bhate
ICT 14E Replaced bad relay 4/2/2019 Bhate
ICT 12A Replace flow meter 4/3/2019 Bhate
ICT 13F Replace flow meter 4/3/2019 Bhate
ICT 13D Replace low level probe 4/3/2019 Bhate
ICT 13C Clean level probes 5/8/2019 Bhate
ICT 14C Clean level probes 5/8/2019 Bhate
ICT 12D Replace bad relay 5/8/2019 Bhate

LHAAP-16
Well I.D. Replaced Parts Date Contractor
EW08 New pump 2/28/2011 Shaw
EW01 Rebuild pump 8/25/2011 Shaw
EW06 Rebuild pump 8/25/2011 Shaw

EW02 Rebuild pump 2/12/2012 Shaw
EW03 Rebuild pump 2/12/2012 Shaw
EW08 Rebuild pump 11/8/2012 AECOM
EW01 Rebuild pump 11/8/2012 AECOM
EW04 Repair pump 11/13/2012 AECOM
EW07 Rebuild pump 11/13/2012 AECOM
EW04 Installed New Pump 11/28/2012 AECOM
EW06 Installed New Pump 11/28/2012 AECOM
EW02 Installed New Pump 12/4/2012 AECOM
EW03 Installed New Pump 12/4/2012 AECOM
EW01 Installed New Pump 12/17/2012 AECOM

EW01 Replaced Low level probe 1/17/2015 AECOM

EW01 Cleaned and adjusted level probes 10/21/2016 Aerotek
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April 16, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on Apr 05, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Weekly Samples

Dear Marcia,

Work Order: HS19040313

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: Bhate Environmental Associates, Inc.

Work Order: HS19040313
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE SUMMARY

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

HS19040313-01 04-Apr-2019 14:00 05-Apr-2019 08:40LH18/24-SP650_040419 Water

HS19040313-02 04-Apr-2019 14:00 05-Apr-2019 08:40LH18/24-SP650_040419_BIX Water

ALS Houston, US 16-Apr-19Date: 
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Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

Work Order Comments

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.•

WetChemistry by Method E350.3

Batch ID: R336353

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

WetChemistry by Method E365.3

Batch ID: R336073

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

ALS Houston, US 16-Apr-19Date: 
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_040419

WorkOrder:
Lab ID:

Collection Date:

HS19040313
HS19040313-01

04-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3 Analyst:  KVL
1mg/L 09-Apr-2019  11:300.20Nitrogen, Ammonia (As N) 0.2017 0.10

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3 Analyst:  MZD

10mg/L 05-Apr-2019  15:530.100Phosphorus, Total 
Orthophosphate (As P)

0.2503.63 0.200

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 12-Apr-2019  11:320Subcontract Analysis See Attached 0

16-Apr-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_040419_BIX

WorkOrder:
Lab ID:

Collection Date:

HS19040313
HS19040313-02

04-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 15-Apr-2019  09:480Subcontract Analysis See Attached 0

16-Apr-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19040313
DATES REPORT

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

Batch ID R336073 Test Name : ORTHO PHOSPHATE (PO4) AS P BY E365.3 Matrix: Water

05 Apr 2019 15:53HS19040313-01 04 Apr 2019 14:00 10LH18/24-SP650_040419

Batch ID R336353 Test Name : AMMONIA AS N BY E350.3(ISE) Matrix: Water

09 Apr 2019 11:30HS19040313-01 04 Apr 2019 14:00 1LH18/24-SP650_040419

Batch ID R336479 Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water

12 Apr 2019 11:32HS19040313-01 04 Apr 2019 14:00 1LH18/24-SP650_040419

Batch ID R336563 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

15 Apr 2019 09:48HS19040313-02 04 Apr 2019 14:00 1LH18/24-SP650_040419_BIX

16-Apr-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19040313

QC BATCH REPORT NEW

Batch ID: R336073 ( 0 ) Instrument: UV-2450 Method: ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Sample ID: MBLK-336073 Units: mg/L Analysis Date: 05-Apr-2019 15:53

Run ID: UV-2450_336073 SeqNo: 5024403 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.0200   U0.0250

Sample ID: LCS-336073 Units: mg/L Analysis Date: 05-Apr-2019 15:53

Run ID: UV-2450_336073 SeqNo: 5024404 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.251 0.25 0 100 85 - 1150.0250

Sample ID: HS19040313-01MS Units: mg/L Analysis Date: 05-Apr-2019 15:53

Run ID: UV-2450_336073 SeqNo: 5024406 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: LH18/24-SP650_040419

Phosphorus, Total Orthophosphate 
(As P)

6.15 2.5 3.63 101 80 - 1200.250

Sample ID: HS19040313-01MSD Units: mg/L Analysis Date: 05-Apr-2019 15:53

Run ID: UV-2450_336073 SeqNo: 5024407 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: LH18/24-SP650_040419

Phosphorus, Total Orthophosphate 
(As P)

6.17 2.5 3.63 102 80 - 120 6.15 0.325 200.250

The following samples were analyzed in this batch: HS19040313-01

ALS Houston, US Date: 16-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19040313

QC BATCH REPORT NEW

Batch ID: R336353 ( 0 ) Instrument: WetChem_HS Method: AMMONIA AS N BY E350.3(ISE)

Sample ID: MBLK-R336353 Units: mg/L Analysis Date: 09-Apr-2019 11:30

Run ID: WetChem_HS_336353 SeqNo: 5030695 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Nitrogen, Ammonia (As N) 0.10   U0.20

Sample ID: LCS-R336353 Units: mg/L Analysis Date: 09-Apr-2019 11:30

Run ID: WetChem_HS_336353 SeqNo: 5030694 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Nitrogen, Ammonia (As N) 10.81 10 0 108 80 - 1200.20

Sample ID: HS19040342-01MS Units: mg/L Analysis Date: 09-Apr-2019 11:30

Run ID: WetChem_HS_336353 SeqNo: 5030701 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Nitrogen, Ammonia (As N) 10.54 10 0.1863 104 80 - 1200.20

Sample ID: HS19040342-01MSD Units: mg/L Analysis Date: 09-Apr-2019 11:30

Run ID: WetChem_HS_336353 SeqNo: 5030702 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Nitrogen, Ammonia (As N) 10.34 10 0.1863 102 80 - 120 10.54 1.92 200.20

The following samples were analyzed in this batch: HS19040313-01

ALS Houston, US Date: 16-Apr-19
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
HS19040313

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: 16-Apr-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 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

 North Carolina  624-2019  31-Dec-2019

 California  2919, 2018-2019  30-Apr-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

16-Apr-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19040313
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19040313-01 LH18/24-SP650_040419 Login 4/5/2019 10:59:51 AM NDR WET094

HS19040313-01 LH18/24-SP650_040419 Login 4/5/2019 10:59:51 AM NDR WET094

HS19040313-01 LH18/24-SP650_040419 Login 4/5/2019 10:59:51 AM NDR Sub

HS19040313-02 LH18/24-SP650_040419_BIX Login 4/5/2019 10:59:51 AM NDR Sub

ALS Houston, US 16-Apr-19Date: 
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NDR

05-Apr-2019 08:40Date/Time Received:

HS19040313

Bhate Environmental

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

3.5 UC/C IR11
44555
04/05/2019 12:00

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Nilesh D. Ranchod
DateeSignatureDateeSignature

5-Apr-20195-Apr-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 16-Apr-19Date: 
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April 12, 2019 Analytical Report for Service Request No: K1903068

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 April 06, 2019

RE: ALS Houston DOD TOC / HS19040313

Dear RJ,

K1903068.

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

For 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 PARTNER15 of 154
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Elizabeth.Harris
Elizabeth Harris
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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.
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CASE NARRATIVE

Client:

Project:

Sample Matrix:

Service Request:

Date Received:

ALS Environmental - US

ALS Houston DOD TOC

Water

K1903068

04/06/2019

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:

One water sample was received for analysis at ALS Environmental on 04/06/2019. 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 04/12/2019
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.A 
~ 190'.3>00 '6 

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 

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 Modashia 

10450 Stancliff Rd, Ste 210 

+1 281 530 5656 

RJ.Modashla@alsglobal.com 

Jumoke M. Lawal 

jumoke.lawal@alsglobal.com 

1. HS19040313-01 LH18/24-SP650_040419 

TOC Analysis for DOD Level IV 

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

QC Level: DOD IV (DoD Data Package) 

COC ID: 11075 

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: HS19040313 

TSR: Danielle Winnings 

Water 04 Apr 2019 14:00 

15 Apr 2019 

Relinquished By: .:.._.-;, fVL14 ~ Date/Time: 18' D::) 

Received By: el Date/Time: /Pit? 

Cooler ID( s): Temperature(s): 
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8 rcJiL 
Cooler Receipt and Preservation Form 

Cli°" ~1-J 1!'~'-f.- , S~R•'l'=<Kl9 Oz:;t 3 
Received:7¢ Opened: tf/6/;'l By: (.>7 Unloaded: '-fL'f' By: Cc;' 
I. Samples were received via? USPS 

2. Samples were received in: (circle) 

3. Were custody seals on cocilers? 

If present, were custody seals intact? 

Ra"° Corrected. Raw Comteted Corr. 

UPS DHL PDX Courier Hand Delivered 

Other -----------Envelope NA 

N 

N 

Thermometer 

If yes, how many and where? Z Fv-tl'-"f 
If present, were they signed and dated? di 
Cooler/CCC ID Tracking Number 

N 

. 
Cooler Temp CoolarTem,, TemPBlank Temp Blank Factor ID NA NA Filed 

-tJ. ~ . o. ( I . '-( I. t: +CJ. z 37'1 lf015 U'l:t19 7Y<:<z. 5 "!'15 
I 

_ _....,.__ 
,,.-Baggies 

------~-'\ 

~ y papers properly (lllk, s1g ) 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 

7. Were aII 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? 

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? 

NA 

NA 

NA 

NA 

NA 

~ (§'; 

Sample ID on Bottle Sample ID on COC Identified .by: 

Bottle Count Out of Head- Volume Reagent Lot 

~ 
(J) 

IB 
y 

y 

Sample ID Bottle Type Temp space Broke pH Reagent added Number Initials 

rotes, Discrepancies, & Resolu11· 

N 

N 

N 

N 

N 

N 

N 

Time 

' 

7125116 Page __ of_. __ _ 
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
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Client:

04/6/19

K1903068

Date Received:
Date Collected:

Service Request:

Water
ALS Houston DOD TOC/HS19040313
ALS Environmental - US

Sample Matrix:
Project: 04/4/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name LOD
Date

AnalyzedDil.MDLLOQResult Q

LH18/24-SP650_040419 04/10/19 22:4610.070.200.502.23K1903068-001
Method Blank 04/11/19 12:2310.070.200.50  UNDK1903068-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/12/2019 11:59:05 AM 19-0000504351 rev 00Superset Reference:
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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
ALS Houston DOD TOC/HS19040313
Water

SM 5310 C
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1903068
04/04/19
04/06/19

mg/L
NA

Replicate Sample Summary
Carbon, Total Organic

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitLOQMRL MDL RPD

Duplicate
Result Average

Sample
Result

<1 50 7 655 654 654 1020Batch QC K1902831-003DUP 04/11/19
<1 0.50 0.07 2.23 2.22 2.22 100.20LH18/24-SP650_040419 K1903068-001DUP 04/10/19
2 50 7 686 675 680 1020Batch QC K1903133-001DUP 04/11/19

<1 0.50 0.07 30.9 31.1 31.0 100.20Batch QC K1903135-001DUP 04/10/19
1 0.50 0.07 30.7 31.0 30.9 100.20Batch QC K1903135-002DUP 04/11/19
2 0.50 0.07 12.3 12.0 12.2 100.20Batch QC K1903135-003DUP 04/11/19

<1 0.50 0.07 13.9 13.8 13.9 100.20Batch QC K1903135-004DUP 04/11/19
3 0.50 0.07 1.25 1.30 1.27 100.20Batch QC K1903167-001DUP 04/11/19
4 0.50 0.07 0.89 0.85 0.872 100.20Batch QC K1903167-002DUP 04/11/19

<1 0.50 0.07 1.61 1.61 1.61 100.20Batch QC K1903167-003DUP 04/11/19
1 0.50 0.07 1.21 1.20 1.21 100.20Batch QC K1903167-004DUP 04/11/19

<1 0.50 0.07 6.65 6.70 6.67 100.20Batch QC K1903167-005DUP 04/11/19

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  4/12/2019 11:59:05 AM 19-0000504351 rev 00Superset Reference:
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QA/QC Report

mg/L
K1903068-001 Basis:Lab Code:

Units:Sample Name: LH18/24-SP650_040419

Carbon, Total Organic
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

ALS Environmental - US
ALS Houston DOD TOC/HS19040313
Water

Service Request:

Date Analyzed:
Date Received:

K1903068

04/10/19
04/06/19

Date Collected: 04/04/19

None
SM 5310 C

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1903068-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Carbon, Total Organic 2.23 28.7 25.0 106 83-117

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  4/12/2019 11:59:05 AM 19-0000504351 rev 00Superset Reference:
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Sample Name

K1903068
Date Analyzed:
Service Request:

Water
ALS Houston DOD TOC/HS19040313
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: 631518

04/11/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117106 25.026.4K1903068-LCS

19-0000504351 rev 00Superset Reference:Printed  4/12/2019 11:59:05 AM
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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
ALS Houston DOD TOC/HS19040313

Client: Service Request: K1903068

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-11010325.8631518 25.004/10/19 20:10KQ1904698-06CCV1
90-11010325.7631518 25.004/11/19 01:07KQ1904698-07CCV2
90-11010225.6631518 25.004/11/19 05:50KQ1904698-08CCV3
90-11010125.3631518 25.004/11/19 11:53KQ1904698-09CCV4
90-11010125.2631518 25.004/11/19 14:40KQ1904698-10CCV5

19-0000504351 rev 00Printed  4/12/2019 11:59:05 AM Superset Reference:
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1903068

QA/QC Report

mg/L

ALS Houston DOD TOC/HS19040313

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed LOQ LOD MDL QResult

dba ALS Environmental

CCB1 KQ1904698-01 04/10/19 20:24 0.50631518 0.20 0.07 J0.14
CCB2 KQ1904698-02 04/11/19 01:22 0.50631518 0.20 0.07 UND
CCB3 KQ1904698-03 04/11/19 06:05 0.50631518 0.20 0.07 UND
CCB4 KQ1904698-04 04/11/19 12:08 0.50631518 0.20 0.07 UND
CCB5 KQ1904698-05 04/11/19 14:55 0.50631518 0.20 0.07 UND

19-0000504351 rev 00Printed  4/12/2019 11:59:05 AM Superset Reference:
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1909152; 1909153; 1909154; 
1909947; 1909949                                                                        

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2233 (236356)

 
 
General Set Information:  There were ten 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:  Field sample 1909153001 was analyzed and reported from a 1:1,000 dilution.  The reporting limit has 
been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 647198) was less than 1/2 the CRDL.  The recovery for the LCS 
(647199) was within acceptable parameters.   
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MS/MSD Analysis:  MS/MSD was performed on sample 1909152001 (Client ID’s:  LH18/24-
SP650_032719_BIX).  4.0µl of Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample 
preparation.  The spike target was 4.µg/L.  The MS/MSD – 647200/01 failed QC acceptance criteria for percent 
recoveries, biased high.  This is due to the fact that the unspiked sample result of 2.574µg/L was not subtracted from 
the MS/MSD results.  The Matrix Spike and Matrix Spike duplicate is reported for the clients’ information only.  
The sample matrix may be inappropriate for the method selected.  The MS/MSD relative percent difference (RPD) 
was 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 – 647196) is reported from the analysis of 
the Laboratory Control Sample (LCS – 647199) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Thomas Bosch            April 11, 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: April 11, 2019

34-1909947Workorder:

HS19040313
HS19040313Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1909947001 04/04/19LH18/25-SP650_040419_BIX 04/06/19

Page 1 of 3 Thu, 04/11/19 3:19 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: 34-1909947

Analytical Results

Sample ID: 04/04/2019
04/06/20191909947001Lab ID:

Collected:
Received:

LH18/25-SP650_040419_BIX NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 04/10/2019 12:02
Batch:

Instrument ID:
ELMS/2233 (HBN: 236356) 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: 236356)

Field sample 1909153001 was analyzed and reported from a 1:1,000 dilution.  The reporting limit has 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
04/11/2019 09:27 04/11/2019 15:00

/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 2 of 3 Thu, 04/11/19 3:19 PM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1909947

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Thu, 04/11/19 3:19 PM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2233 (HBN: 236356)
Thomas Bosch

Workorder: 1909947

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:
647198
04/10/2019 10:42

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

647199
04/10/2019 10:15

Units:

Target

Perchlorate 3.68 4.00 78.8 123.891.9

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
04/10/2019 11:08
647200Sample:

Analyzed:
Dilution:

Units: ug/L
1
04/10/2019 10:55
1909152001

Result RPD QC Limits

MSD:
Analyzed:

647201
04/10/2019 11:22

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate 2.60 78.8 123.84 1546.18 20.00.06.36 2.92159##

 Comments
Field sample 1909153001 was analyzed and reported from a 1:1,000 dilution.  The reporting limit has been adjusted accordingly.

 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

04/11/2019 13:48 04/11/2019 15:00

Page 1 of 1 Thursday, April 11, 2019

Quality Control Sample
Batch Report

QCS V4.6
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April 18, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on Apr 05, 2019 for the analysis presented in the 
following report.

Laboratory Results for: Longhorn GW Treatment Plant Bi-Weekly Samples

Dear Marcia,

Work Order: HS19040319

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: Bhate Environmental Associates, Inc.

Work Order: HS19040319
Project: Longhorn GW Treatment Plant Bi-Weekly Samples SAMPLE SUMMARY

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

HS19040319-01 04-Apr-2019 14:00 05-Apr-2019 08:40LH18/24-SP650_040419 Water

HS19040319-02 04-Apr-2019 00:00 05-Apr-2019 08:40Trip Blank Water

ALS Houston, US 18-Apr-19Date: 
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Client: CASE NARRATIVE

Work Order:
Longhorn GW Treatment Plant Bi-Weekly Samples
Bhate Environmental Associates, Inc.

Project:
HS19040319

GCMS Volatiles by Method SW8260

Batch ID: R336625
Sample ID: CCV

Carbontetrachloride, Hexachlorobutadiene, n-Butylbenzene and Tetrachloroethene exceeded %D limits on CCV. Samples ND.•

Sample ID: HS19040783-05MSD

MSD was performed on unrelated sample•

WetChemistry by Method SW9056

Batch ID: R336786
Sample ID: LH18/24-SP650_040419 (HS19040319-01MS)

The matrix spike recovery was outside of the control limits. However, the matrix spike duplicate recovery and the RPD between the 
MS and MSD were in control. (Chloride)

•

ALS Houston, US 18-Apr-19Date: 
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
LH18/24-SP650_040419

WorkOrder:
Lab ID:

Collection Date:

HS19040319
HS19040319-01

04-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  AKP

1UG/L 15-Apr-2019  14:25U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25J 0.201,2-Dichloroethane 1.00.58 0.50
1UG/L 15-Apr-2019  14:25U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.502-Butanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:25U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 1.02-Hexanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:25U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:25U 0.40Acetone 2.01.0 1.0

1UG/L 15-Apr-2019  14:25U 0.20Benzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.40Bromobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.40Bromoform 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.40Bromomethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 15-Apr-2019  14:25U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30Chloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.20Chloroform 1.00.50 0.50

18-Apr-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
LH18/24-SP650_040419

WorkOrder:
Lab ID:

Collection Date:

HS19040319
HS19040319-01

04-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  AKP

1UG/L 15-Apr-2019  14:25U 0.20Chloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:250.20cis-1,2-Dichloroethene 1.02.0 0.50
1UG/L 15-Apr-2019  14:25U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.20Dibromomethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 15-Apr-2019  14:25U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 15-Apr-2019  14:25U 0.40Methylene chloride 2.01.0 1.0

1UG/L 15-Apr-2019  14:25U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30Naphthalene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30o-Xylene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30Styrene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.20Toluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:25J 0.20Trichloroethene 1.00.78 0.50
1UG/L 15-Apr-2019  14:25U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:25U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 15-Apr-2019  14:2586.6 81-1180
Surr: 4-Bromofluorobenzene 1%REC 15-Apr-2019  14:2596.2 85-1140
Surr: Dibromofluoromethane 1%REC 15-Apr-2019  14:2591.0 80-1190
Surr: Toluene-d8 1%REC 15-Apr-2019  14:25103 89-1120

ANIONS BY SW9056A Method:SW9056 Analyst:  KMU
10mg/L 16-Apr-2019  15:032.00Chloride 5.00377 5.00
10mg/L 16-Apr-2019  15:032.00Sulfate 5.0029.6 5.00

18-Apr-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
Trip Blank

WorkOrder:
Lab ID:

Collection Date:

HS19040319
HS19040319-02

04-Apr-2019 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  AKP

1UG/L 15-Apr-2019  13:37U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.201,2-Dichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.502-Butanone 2.01.0 1.0

1UG/L 15-Apr-2019  13:37U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 1.02-Hexanone 2.01.0 1.0

1UG/L 15-Apr-2019  13:37U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 15-Apr-2019  13:37U 0.40Acetone 2.01.0 1.0

1UG/L 15-Apr-2019  13:37U 0.20Benzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.40Bromobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.40Bromoform 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.40Bromomethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 15-Apr-2019  13:37U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Chloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20Chloroform 1.00.50 0.50

18-Apr-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
Trip Blank

WorkOrder:
Lab ID:

Collection Date:

HS19040319
HS19040319-02

04-Apr-2019 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  AKP

1UG/L 15-Apr-2019  13:37U 0.20Chloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20cis-1,2-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20Dibromomethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 15-Apr-2019  13:37U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 15-Apr-2019  13:37U 0.40Methylene chloride 2.01.0 1.0

1UG/L 15-Apr-2019  13:37U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Naphthalene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30o-Xylene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Styrene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20Toluene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20Trichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 15-Apr-2019  13:37U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 15-Apr-2019  13:3786.2 81-1180
Surr: 4-Bromofluorobenzene 1%REC 15-Apr-2019  13:3795.5 85-1140
Surr: Dibromofluoromethane 1%REC 15-Apr-2019  13:3790.2 80-1190
Surr: Toluene-d8 1%REC 15-Apr-2019  13:37103 89-1120

18-Apr-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Longhorn GW Treatment Plant Bi-Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19040319
DATES REPORT

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

Batch ID R336625 Test Name : VOLATILES ORGANICS BY METHOD 8260C Matrix: Water

15 Apr 2019 14:25HS19040319-01 04 Apr 2019 14:00 1LH18/24-SP650_040419

15 Apr 2019 13:37HS19040319-02 04 Apr 2019 00:00 1Trip Blank

Batch ID R336786 Test Name : ANIONS BY SW9056A Matrix: Water

16 Apr 2019 15:03HS19040319-01 04 Apr 2019 14:00 10LH18/24-SP650_040419

18-Apr-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190415 Units: UG/L Analysis Date: 15-Apr-2019 13:13

Run ID: VOA6_336625 SeqNo: 5036128 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

1,1,1,2-Tetrachloroethane 0.50  U1.0

1,1,1-Trichloroethane 0.50  U1.0

1,1,2,2-Tetrachloroethane 0.50  U1.0

1,1,2-Trichloroethane 0.50  U1.0

1,1-Dichloroethane 0.50  U1.0

1,1-Dichloroethene 0.50  U1.0

1,1-Dichloropropene 0.50  U1.0

1,2,3-Trichlorobenzene 0.50  U1.0

1,2,3-Trichloropropane 0.50  U1.0

1,2,4-Trichlorobenzene 0.50  U1.0

1,2,4-Trimethylbenzene 0.50  U1.0

1,2-Dibromo-3-chloropropane 0.50  U1.0

1,2-Dibromoethane 0.50  U1.0

1,2-Dichlorobenzene 0.50  U1.0

1,2-Dichloroethane 0.50  U1.0

1,2-Dichloropropane 0.50  U1.0

1,3,5-Trimethylbenzene 0.50  U1.0

1,3-Dichlorobenzene 0.50  U1.0

1,3-Dichloropropane 0.50  U1.0

1,4-Dichlorobenzene 0.50  U1.0

2,2-Dichloropropane 0.50  U1.0

2-Butanone 1.0  U2.0

2-Chlorotoluene 0.50  U1.0

2-Hexanone 1.0  U2.0

4-Chlorotoluene 0.50  U1.0

4-Isopropyltoluene 0.50  U1.0

4-Methyl-2-pentanone 1.0  U2.0

Acetone 1.0  U2.0

Benzene 0.50  U1.0

Bromobenzene 0.50  U1.0

Bromochloromethane 0.50  U1.0

Bromodichloromethane 0.50  U1.0

Bromoform 0.50  U1.0

Bromomethane 0.50  U1.0

ALS Houston, US Date: 18-Apr-19

9 of 26

00937577



Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190415 Units: UG/L Analysis Date: 15-Apr-2019 13:13

Run ID: VOA6_336625 SeqNo: 5036128 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Carbon disulfide 1.0  U2.0

Carbon tetrachloride 0.50  U1.0

Chlorobenzene 0.50  U1.0

Chloroethane 0.50  U1.0

Chloroform 0.50  U1.0

Chloromethane 0.50  U1.0

cis-1,2-Dichloroethene 0.50  U1.0

cis-1,3-Dichloropropene 0.50  U1.0

Dibromochloromethane 0.50  U1.0

Dibromomethane 0.50  U1.0

Dichlorodifluoromethane 0.50  U1.0

Ethylbenzene 0.50  U1.0

Hexachlorobutadiene 1.0  U1.0

Isopropylbenzene 0.50  U1.0

m,p-Xylene 1.0  U2.0

Methylene chloride 1.0  U2.0

Naphthalene 0.50  U1.0

n-Butylbenzene 0.50  U1.0

n-Propylbenzene 0.50  U1.0

o-Xylene 0.50  U1.0

sec-Butylbenzene 0.50  U1.0

Styrene 0.50  U1.0

tert-Butylbenzene 0.50  U1.0

Tetrachloroethene 0.50  U1.0

Toluene 0.50  U1.0

trans-1,2-Dichloroethene 0.50  U1.0

trans-1,3-Dichloropropene 0.50  U1.0

Trichloroethene 0.50  U1.0

Trichlorofluoromethane 0.50  U1.0

Vinyl chloride 0.50  U1.0

43.81 50 0 87.6 81 - 1181.0Surr: 1,2-Dichloroethane-d4

48.27 50 0 96.5 85 - 1141.0Surr: 4-Bromofluorobenzene

45.78 50 0 91.6 80 - 1191.0Surr: Dibromofluoromethane

50.76 50 0 102 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190415 Units: UG/L Analysis Date: 15-Apr-2019 12:01

Run ID: VOA6_336625 SeqNo: 5036126 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

1,1,1,2-Tetrachloroethane 22.62 20 0 113 78 - 1241.0

1,1,1-Trichloroethane 20.75 20 0 104 74 - 1311.0

1,1,2,2-Tetrachloroethane 20.57 20 0 103 71 - 1211.0

1,1,2-Trichloroethane 20.88 20 0 104 80 - 1191.0

1,1-Dichloroethane 18.5 20 0 92.5 77 - 1251.0

1,1-Dichloroethene 19.56 20 0 97.8 71 - 1311.0

1,1-Dichloropropene 20.53 20 0 103 78 - 1251.0

1,2,3-Trichlorobenzene 22.3 20 0 111 69 - 1291.0

1,2,3-Trichloropropane 20.92 20 0 105 73 - 1221.0

1,2,4-Trichlorobenzene 22.16 20 0 111 69 - 1301.0

1,2,4-Trimethylbenzene 23.96 20 0 120 76 - 1241.0

1,2-Dibromo-3-chloropropane 21.56 20 0 108 62 - 1281.0

1,2-Dibromoethane 22.06 20 0 110 77 - 1211.0

1,2-Dichlorobenzene 21.83 20 0 109 80 - 1191.0

1,2-Dichloroethane 20.97 20 0 105 73 - 1281.0

1,2-Dichloropropane 19.44 20 0 97.2 78 - 1221.0

1,3,5-Trimethylbenzene 23.36 20 0 117 75 - 1241.0

1,3-Dichlorobenzene 22.14 20 0 111 80 - 1191.0

1,3-Dichloropropane 20.55 20 0 103 80 - 1191.0

1,4-Dichlorobenzene 21.91 20 0 110 79 - 1181.0

2,2-Dichloropropane 20.44 20 0 102 60 - 1391.0

2-Butanone 34.91 40 0 87.3 56 - 1432.0

2-Chlorotoluene 21.42 20 0 107 79 - 1221.0

2-Hexanone 40.09 40 0 100 57 - 1392.0

4-Chlorotoluene 21.72 20 0 109 78 - 1221.0

4-Isopropyltoluene 23.88 20 0 119 77 - 1271.0

4-Methyl-2-pentanone 38.74 40 0 96.9 67 - 1302.0

Acetone 33.63 40 0 84.1 39 - 1602.0

Benzene 21.09 20 0 105 79 - 1201.0

Bromobenzene 23.22 20 0 116 80 - 1201.0

Bromochloromethane 20.29 20 0 101 78 - 1231.0

Bromodichloromethane 21.35 20 0 107 79 - 1251.0

Bromoform 22.42 20 0 112 66 - 1301.0

Bromomethane 23.55 20 0 118 53 - 1411.0

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190415 Units: UG/L Analysis Date: 15-Apr-2019 12:01

Run ID: VOA6_336625 SeqNo: 5036126 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Carbon disulfide 36.08 40 0 90.2 64 - 1332.0

Carbon tetrachloride 24.06 20 0 120 72 - 1361.0

Chlorobenzene 21.18 20 0 106 82 - 1181.0

Chloroethane 17.9 20 0 89.5 60 - 1381.0

Chloroform 19.78 20 0 98.9 79 - 1241.0

Chloromethane 13.81 20 0 69.0 50 - 1391.0

cis-1,2-Dichloroethene 19.48 20 0 97.4 78 - 1231.0

cis-1,3-Dichloropropene 19.48 20 0 97.4 75 - 1241.0

Dibromochloromethane 22.32 20 0 112 74 - 1261.0

Dibromomethane 21.3 20 0 106 79 - 1231.0

Dichlorodifluoromethane 20.04 20 0 100 32 - 1521.0

Ethylbenzene 23.17 20 0 116 79 - 1211.0

Hexachlorobutadiene 26.18 20 0 131 66 - 1341.0

Isopropylbenzene 23.3 20 0 117 72 - 1311.0

m,p-Xylene 45.06 40 0 113 80 - 1212.0

Methylene chloride 19.58 20 0 97.9 74 - 1242.0

Naphthalene 21.44 20 0 107 61 - 1281.0

n-Butylbenzene 24.06 20 0 120 75 - 1281.0

n-Propylbenzene 22.63 20 0 113 76 - 1261.0

o-Xylene 21.99 20 0 110 78 - 1221.0

sec-Butylbenzene 23.1 20 0 116 77 - 1261.0

Styrene 22.87 20 0 114 78 - 1231.0

tert-Butylbenzene 22.98 20 0 115 78 - 1241.0

Tetrachloroethene 24.12 20 0 121 74 - 1291.0

Toluene 22.17 20 0 111 80 - 1211.0

trans-1,2-Dichloroethene 19.59 20 0 98.0 75 - 1241.0

trans-1,3-Dichloropropene 21.32 20 0 107 73 - 1271.0

Trichloroethene 21.61 20 0 108 79 - 1231.0

Trichlorofluoromethane 21.57 20 0 108 65 - 1411.0

Vinyl chloride 16.87 20 0 84.4 58 - 1371.0

43.53 50 0 87.1 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.05 50 0 98.1 85 - 1141.0Surr: 4-Bromofluorobenzene

45.63 50 0 91.3 80 - 1191.0Surr: Dibromofluoromethane

51.4 50 0 103 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSDW-190415 Units: UG/L Analysis Date: 15-Apr-2019 12:25

Run ID: VOA6_336625 SeqNo: 5036127 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

1,1,1,2-Tetrachloroethane 21.97 20 0 110 78 - 124 22.62 2.9 201.0

1,1,1-Trichloroethane 20.06 20 0 100 74 - 131 20.75 3.35 201.0

1,1,2,2-Tetrachloroethane 20.83 20 0 104 71 - 121 20.57 1.29 201.0

1,1,2-Trichloroethane 20.92 20 0 105 80 - 119 20.88 0.171 201.0

1,1-Dichloroethane 18.16 20 0 90.8 77 - 125 18.5 1.84 201.0

1,1-Dichloroethene 18.88 20 0 94.4 71 - 131 19.56 3.54 201.0

1,1-Dichloropropene 20.24 20 0 101 78 - 125 20.53 1.46 201.0

1,2,3-Trichlorobenzene 23 20 0 115 69 - 129 22.3 3.1 201.0

1,2,3-Trichloropropane 21.34 20 0 107 73 - 122 20.92 1.98 201.0

1,2,4-Trichlorobenzene 22.54 20 0 113 69 - 130 22.16 1.72 201.0

1,2,4-Trimethylbenzene 23.74 20 0 119 76 - 124 23.96 0.958 201.0

1,2-Dibromo-3-chloropropane 21.98 20 0 110 62 - 128 21.56 1.93 201.0

1,2-Dibromoethane 22.29 20 0 111 77 - 121 22.06 1.05 201.0

1,2-Dichlorobenzene 21.95 20 0 110 80 - 119 21.83 0.537 201.0

1,2-Dichloroethane 21.51 20 0 108 73 - 128 20.97 2.51 201.0

1,2-Dichloropropane 19.29 20 0 96.4 78 - 122 19.44 0.804 201.0

1,3,5-Trimethylbenzene 23.21 20 0 116 75 - 124 23.36 0.612 201.0

1,3-Dichlorobenzene 21.98 20 0 110 80 - 119 22.14 0.73 201.0

1,3-Dichloropropane 20.58 20 0 103 80 - 119 20.55 0.163 201.0

1,4-Dichlorobenzene 21.54 20 0 108 79 - 118 21.91 1.66 201.0

2,2-Dichloropropane 19.64 20 0 98.2 60 - 139 20.44 4.01 201.0

2-Butanone 36.5 40 0 91.2 56 - 143 34.91 4.44 202.0

2-Chlorotoluene 21.24 20 0 106 79 - 122 21.42 0.83 201.0

2-Hexanone 40.49 40 0 101 57 - 139 40.09 0.977 202.0

4-Chlorotoluene 21.68 20 0 108 78 - 122 21.72 0.156 201.0

4-Isopropyltoluene 23.3 20 0 116 77 - 127 23.88 2.44 201.0

4-Methyl-2-pentanone 39.85 40 0 99.6 67 - 130 38.74 2.81 202.0

Acetone 34.57 40 0 86.4 39 - 160 33.63 2.77 202.0

Benzene 20.5 20 0 102 79 - 120 21.09 2.83 201.0

Bromobenzene 22.92 20 0 115 80 - 120 23.22 1.33 201.0

Bromochloromethane 20.14 20 0 101 78 - 123 20.29 0.728 201.0

Bromodichloromethane 21.33 20 0 107 79 - 125 21.35 0.112 201.0

Bromoform 22.36 20 0 112 66 - 130 22.42 0.259 201.0

Bromomethane 21.73 20 0 109 53 - 141 23.55 8.04 201.0

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSDW-190415 Units: UG/L Analysis Date: 15-Apr-2019 12:25

Run ID: VOA6_336625 SeqNo: 5036127 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Carbon disulfide 34.78 40 0 86.9 64 - 133 36.08 3.68 202.0

Carbon tetrachloride 23.64 20 0 118 72 - 136 24.06 1.75 201.0

Chlorobenzene 21.23 20 0 106 82 - 118 21.18 0.223 201.0

Chloroethane 17.77 20 0 88.9 60 - 138 17.9 0.709 201.0

Chloroform 19.21 20 0 96.1 79 - 124 19.78 2.9 201.0

Chloromethane 13.34 20 0 66.7 50 - 139 13.81 3.42 201.0

cis-1,2-Dichloroethene 18.99 20 0 94.9 78 - 123 19.48 2.55 201.0

cis-1,3-Dichloropropene 19.64 20 0 98.2 75 - 124 19.48 0.777 201.0

Dibromochloromethane 21.98 20 0 110 74 - 126 22.32 1.55 201.0

Dibromomethane 21.37 20 0 107 79 - 123 21.3 0.368 201.0

Dichlorodifluoromethane 19.28 20 0 96.4 32 - 152 20.04 3.87 201.0

Ethylbenzene 22.22 20 0 111 79 - 121 23.17 4.15 201.0

Hexachlorobutadiene 25.09 20 0 125 66 - 134 26.18 4.27 201.0

Isopropylbenzene 22.72 20 0 114 72 - 131 23.3 2.54 201.0

m,p-Xylene 43.7 40 0 109 80 - 121 45.06 3.05 202.0

Methylene chloride 19.08 20 0 95.4 74 - 124 19.58 2.6 202.0

Naphthalene 22.19 20 0 111 61 - 128 21.44 3.44 201.0

n-Butylbenzene 24.01 20 0 120 75 - 128 24.06 0.198 201.0

n-Propylbenzene 22.35 20 0 112 76 - 126 22.63 1.24 201.0

o-Xylene 21.28 20 0 106 78 - 122 21.99 3.3 201.0

sec-Butylbenzene 22.9 20 0 114 77 - 126 23.1 0.895 201.0

Styrene 22.39 20 0 112 78 - 123 22.87 2.13 201.0

tert-Butylbenzene 22.55 20 0 113 78 - 124 22.98 1.89 201.0

Tetrachloroethene 23.45 20 0 117 74 - 129 24.12 2.8 201.0

Toluene 21.39 20 0 107 80 - 121 22.17 3.6 201.0

trans-1,2-Dichloroethene 18.77 20 0 93.9 75 - 124 19.59 4.27 201.0

trans-1,3-Dichloropropene 20.84 20 0 104 73 - 127 21.32 2.27 201.0

Trichloroethene 20.94 20 0 105 79 - 123 21.61 3.17 201.0

Trichlorofluoromethane 20.92 20 0 105 65 - 141 21.57 3.03 201.0

Vinyl chloride 16.4 20 0 82.0 58 - 137 16.87 2.85 201.0

44.62 50 0 89.2 81 - 118 43.53 2.47 201.0Surr: 1,2-Dichloroethane-d4

48.9 50 0 97.8 85 - 114 49.05 0.319 201.0Surr: 4-Bromofluorobenzene

45.81 50 0 91.6 80 - 119 45.63 0.395 201.0Surr: Dibromofluoromethane

50.74 50 0 101 89 - 112 51.4 1.28 201.0Surr: Toluene-d8

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19040783-05MS Units: UG/L Analysis Date: 15-Apr-2019 15:37

Run ID: VOA6_336625 SeqNo: 5036134 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

1,1,1,2-Tetrachloroethane 219.1 200 0 110 78 - 12410

1,1,1-Trichloroethane 208.4 200 0 104 74 - 13110

1,1,2,2-Tetrachloroethane 205.5 200 0 103 71 - 12110

1,1,2-Trichloroethane 205.1 200 2.7 101 80 - 11910

1,1-Dichloroethane 183.3 200 0 91.7 77 - 12510

1,1-Dichloroethene 195.9 200 0 97.9 71 - 13110

1,1-Dichloropropene 211.2 200 50.1 80.5 78 - 12510

1,2,3-Trichlorobenzene 224.5 200 0 112 69 - 12910

1,2,3-Trichloropropane 201.6 200 3.051 99.3 73 - 12210

1,2,4-Trichlorobenzene 224.3 200 0 112 69 - 13010

1,2,4-Trimethylbenzene 226.6 200 3.34 112 76 - 12410

1,2-Dibromo-3-chloropropane 227.9 200 0 114 62 - 12810

1,2-Dibromoethane 216.1 200 0 108 77 - 12110

1,2-Dichlorobenzene 217.4 200 0 109 80 - 11910

1,2-Dichloroethane 212.8 200 13.12 99.8 73 - 12810

1,2-Dichloropropane 187.2 200 0 93.6 78 - 12210

1,3,5-Trimethylbenzene 227 200 2.269 112 75 - 12410

1,3-Dichlorobenzene 215.7 200 0 108 80 - 11910

1,3-Dichloropropane 203.4 200 0 102 80 - 11910

1,4-Dichlorobenzene 215.1 200 0 108 79 - 11810

2,2-Dichloropropane 200.1 200 0 100 60 - 13910

2-Butanone 362 400 0 90.5 56 - 14320

2-Chlorotoluene 212.5 200 0 106 79 - 12210

2-Hexanone 403.2 400 0 101 57 - 13920

4-Chlorotoluene 212.4 200 0 106 78 - 12210

4-Isopropyltoluene 232.2 200 1.803 115 77 - 12710

4-Methyl-2-pentanone 396.8 400 2.045 98.7 67 - 13020

Acetone 398 400 6.558 97.9 39 - 16020

Benzene 678.1 200 485.3 96.4 79 - 12010

Bromobenzene 219.1 200 0 110 80 - 12010

Bromochloromethane 188.3 200 0 94.1 78 - 12310

Bromodichloromethane 205.8 200 0 103 79 - 12510

Bromoform 214.5 200 15.19 99.7 66 - 13010

Bromomethane 214.3 200 5.754 104 53 - 14110

ALS Houston, US Date: 18-Apr-19

15 of 26

00937583



Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19040783-05MS Units: UG/L Analysis Date: 15-Apr-2019 15:37

Run ID: VOA6_336625 SeqNo: 5036134 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Carbon disulfide 380.9 400 0 95.2 64 - 13320

Carbon tetrachloride 238.1 200 92.29 72.9 72 - 13610

Chlorobenzene 212.7 200 0 106 82 - 11810

Chloroethane 185.8 200 0 92.9 60 - 13810

Chloroform 192.8 200 1.452 95.7 79 - 12410

Chloromethane 158.9 200 0 79.4 50 - 13910

cis-1,2-Dichloroethene 185.9 200 0 93.0 78 - 12310

cis-1,3-Dichloropropene 197.3 200 0 98.6 75 - 12410

Dibromochloromethane 215.1 200 0 108 74 - 12610

Dibromomethane 205.9 200 0 103 79 - 12310

Dichlorodifluoromethane 218.8 200 0 109 32 - 15210

Ethylbenzene 222.1 200 14.36 104 79 - 12110

Hexachlorobutadiene 257 200 0 128 66 - 13410

Isopropylbenzene 227.3 200 0 114 72 - 13110

m,p-Xylene 458.8 400 11.39 112 80 - 12120

Methylene chloride 201.1 200 13.8 93.6 74 - 12420

Naphthalene 219.8 200 1.985 109 61 - 12810

n-Butylbenzene 234.8 200 1.33 117 75 - 12810

n-Propylbenzene 225.7 200 0 113 76 - 12610

o-Xylene 223 200 4.111 109 78 - 12210

sec-Butylbenzene 232.8 200 2.756 115 77 - 12610

Styrene 218.6 200 0 109 78 - 12310

tert-Butylbenzene 230.2 200 0 115 78 - 12410

Tetrachloroethene 237.2 200 0 119 74 - 12910

Toluene 238.4 200 22.15 108 80 - 12110

trans-1,2-Dichloroethene 194.8 200 0 97.4 75 - 12410

trans-1,3-Dichloropropene 200.7 200 0 100 73 - 12710

Trichloroethene 217.9 200 0 109 79 - 12310

Trichlorofluoromethane 227.9 200 0 114 65 - 14110

Vinyl chloride 174.3 200 0 87.2 58 - 13710

438.9 500 0 87.8 81 - 11810Surr: 1,2-Dichloroethane-d4

490.6 500 0 98.1 85 - 11410Surr: 4-Bromofluorobenzene

458.5 500 0 91.7 80 - 11910Surr: Dibromofluoromethane

513 500 0 103 89 - 11210Surr: Toluene-d8

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19040783-05MSD Units: UG/L Analysis Date: 15-Apr-2019 16:01

Run ID: VOA6_336625 SeqNo: 5036135 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

1,1,1,2-Tetrachloroethane 215.6 200 0 108 78 - 124 219.1 1.61 2010

1,1,1-Trichloroethane 198.6 200 0 99.3 74 - 131 208.4 4.82 2010

1,1,2,2-Tetrachloroethane 203.8 200 0 102 71 - 121 205.5 0.84 2010

1,1,2-Trichloroethane 205.1 200 2.7 101 80 - 119 205.1 0.0221 2010

1,1-Dichloroethane 174.7 200 0 87.3 77 - 125 183.3 4.82 2010

1,1-Dichloroethene 184.7 200 0 92.3 71 - 131 195.9 5.87 2010

1,1-Dichloropropene 199.6 200 50.1 74.8 78 - 125 211.2 5.64 20 S10

1,2,3-Trichlorobenzene 235.3 200 0 118 69 - 129 224.5 4.68 2010

1,2,3-Trichloropropane 199 200 3.051 98.0 73 - 122 201.6 1.3 2010

1,2,4-Trichlorobenzene 224.3 200 0 112 69 - 130 224.3 0.0243 2010

1,2,4-Trimethylbenzene 218.7 200 3.34 108 76 - 124 226.6 3.56 2010

1,2-Dibromo-3-chloropropane 222.9 200 0 111 62 - 128 227.9 2.23 2010

1,2-Dibromoethane 216.6 200 0 108 77 - 121 216.1 0.217 2010

1,2-Dichlorobenzene 213.3 200 0 107 80 - 119 217.4 1.92 2010

1,2-Dichloroethane 205.1 200 13.12 96.0 73 - 128 212.8 3.69 2010

1,2-Dichloropropane 181.8 200 0 90.9 78 - 122 187.2 2.93 2010

1,3,5-Trimethylbenzene 220 200 2.269 109 75 - 124 227 3.1 2010

1,3-Dichlorobenzene 211.5 200 0 106 80 - 119 215.7 1.95 2010

1,3-Dichloropropane 201.3 200 0 101 80 - 119 203.4 1.01 2010

1,4-Dichlorobenzene 210.6 200 0 105 79 - 118 215.1 2.11 2010

2,2-Dichloropropane 189.5 200 0 94.8 60 - 139 200.1 5.45 2010

2-Butanone 360.4 400 0 90.1 56 - 143 362 0.44 2020

2-Chlorotoluene 205.1 200 0 103 79 - 122 212.5 3.53 2010

2-Hexanone 401.2 400 0 100 57 - 139 403.2 0.482 2020

4-Chlorotoluene 207.7 200 0 104 78 - 122 212.4 2.2 2010

4-Isopropyltoluene 226.3 200 1.803 112 77 - 127 232.2 2.56 2010

4-Methyl-2-pentanone 392.9 400 2.045 97.7 67 - 130 396.8 0.971 2020

Acetone 405.6 400 6.558 99.8 39 - 160 398 1.91 2020

Benzene 652.6 200 485.3 83.7 79 - 120 678.1 3.82 2010

Bromobenzene 216.6 200 0 108 80 - 120 219.1 1.14 2010

Bromochloromethane 183.1 200 0 91.5 78 - 123 188.3 2.81 2010

Bromodichloromethane 198.4 200 0 99.2 79 - 125 205.8 3.66 2010

Bromoform 214.2 200 15.19 99.5 66 - 130 214.5 0.158 2010

Bromomethane 214 200 5.754 104 53 - 141 214.3 0.12 2010

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19040783-05MSD Units: UG/L Analysis Date: 15-Apr-2019 16:01

Run ID: VOA6_336625 SeqNo: 5036135 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Carbon disulfide 358.8 400 0 89.7 64 - 133 380.9 5.96 2020

Carbon tetrachloride 226.7 200 92.29 67.2 72 - 136 238.1 4.89 20 S10

Chlorobenzene 208.3 200 0 104 82 - 118 212.7 2.09 2010

Chloroethane 159.6 200 0 79.8 60 - 138 185.8 15.2 2010

Chloroform 184.5 200 1.452 91.5 79 - 124 192.8 4.37 2010

Chloromethane 153.7 200 0 76.8 50 - 139 158.9 3.34 2010

cis-1,2-Dichloroethene 183.5 200 0 91.7 78 - 123 185.9 1.34 2010

cis-1,3-Dichloropropene 192.4 200 0 96.2 75 - 124 197.3 2.51 2010

Dibromochloromethane 212.1 200 0 106 74 - 126 215.1 1.41 2010

Dibromomethane 199.3 200 0 99.7 79 - 123 205.9 3.25 2010

Dichlorodifluoromethane 206.6 200 0 103 32 - 152 218.8 5.7 2010

Ethylbenzene 216.4 200 14.36 101 79 - 121 222.1 2.59 2010

Hexachlorobutadiene 258.8 200 0 129 66 - 134 257 0.713 2010

Isopropylbenzene 221.9 200 0 111 72 - 131 227.3 2.39 2010

m,p-Xylene 441 400 11.39 107 80 - 121 458.8 3.96 2020

Methylene chloride 194.1 200 13.8 90.2 74 - 124 201.1 3.52 2020

Naphthalene 224.1 200 1.985 111 61 - 128 219.8 1.93 2010

n-Butylbenzene 228.5 200 1.33 114 75 - 128 234.8 2.72 2010

n-Propylbenzene 218.6 200 0 109 76 - 126 225.7 3.21 2010

o-Xylene 219.2 200 4.111 108 78 - 122 223 1.71 2010

sec-Butylbenzene 225 200 2.756 111 77 - 126 232.8 3.43 2010

Styrene 212.6 200 0 106 78 - 123 218.6 2.78 2010

tert-Butylbenzene 223.5 200 0 112 78 - 124 230.2 2.97 2010

Tetrachloroethene 227.2 200 0 114 74 - 129 237.2 4.3 2010

Toluene 231 200 22.15 104 80 - 121 238.4 3.17 2010

trans-1,2-Dichloroethene 187.5 200 0 93.7 75 - 124 194.8 3.85 2010

trans-1,3-Dichloropropene 198 200 0 99.0 73 - 127 200.7 1.35 2010

Trichloroethene 207.4 200 0 104 79 - 123 217.9 4.91 2010

Trichlorofluoromethane 213.7 200 0 107 65 - 141 227.9 6.43 2010

Vinyl chloride 163.4 200 0 81.7 58 - 137 174.3 6.44 2010

432.1 500 0 86.4 81 - 118 438.9 1.56 2010Surr: 1,2-Dichloroethane-d4

490.4 500 0 98.1 85 - 114 490.6 0.0491 2010Surr: 4-Bromofluorobenzene

460.5 500 0 92.1 80 - 119 458.5 0.425 2010Surr: Dibromofluoromethane

516 500 0 103 89 - 112 513 0.582 2010Surr: Toluene-d8

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

The following samples were analyzed in this batch: HS19040319-01               HS19040319-02

ALS Houston, US Date: 18-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19040319

QC BATCH REPORT NEW

Batch ID: R336786 ( 0 ) Instrument: ICS2100 Method: ANIONS BY SW9056A

Sample ID: WBLKW1-041619 Units: mg/L Analysis Date: 16-Apr-2019 11:54

Run ID: ICS2100_336786 SeqNo: 5039313 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chloride 0.500   U0.500

Sulfate 0.500   U0.500

Sample ID: WLCSW1-041619 Units: mg/L Analysis Date: 16-Apr-2019 12:09

Run ID: ICS2100_336786 SeqNo: 5039314 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chloride 20.02 20 0 100 80 - 1200.500

Sulfate 19.78 20 0 98.9 80 - 1200.500

Sample ID: WLCSDW1-041619 Units: mg/L Analysis Date: 16-Apr-2019 12:23

Run ID: ICS2100_336786 SeqNo: 5039315 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Chloride 20.7 20 0 104 80 - 120 20.02 3.33 200.500

Sulfate 20.55 20 0 103 80 - 120 19.78 3.81 200.500

Sample ID: HS19040319-01MS Units: mg/L Analysis Date: 16-Apr-2019 15:18

Run ID: ICS2100_336786 SeqNo: 5039317 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: LH18/24-SP650_040419

Chloride 452 100 376.6 75.4 80 - 120 S 5.00

Sulfate 121.7 100 29.61 92.1 80 - 1205.00

Sample ID: HS19040319-01MSD Units: mg/L Analysis Date: 16-Apr-2019 15:33

Run ID: ICS2100_336786 SeqNo: 5039318 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: LH18/24-SP650_040419

Chloride 457.9 100 376.6 81.3 80 - 120 452 1.3 205.00

Sulfate 124.1 100 29.61 94.5 80 - 120 121.7 2.01 205.00

The following samples were analyzed in this batch: HS19040319-01

ALS Houston, US Date: 18-Apr-19
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
HS19040319

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: 18-Apr-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 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

 North Carolina  624-2019  31-Dec-2019

 California  2919, 2018-2019  30-Apr-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

18-Apr-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19040319
Project: Longhorn GW Treatment Plant Bi-Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19040319-01 LH18/24-SP650_040419 Login 4/5/2019 11:49:50 AM NDR WET341

HS19040319-01 LH18/24-SP650_040419 Login 4/5/2019 11:49:50 AM NDR VOA067

HS19040319-02 Trip Blank Login 4/5/2019 11:49:50 AM NDR VOA067

ALS Houston, US 18-Apr-19Date: 
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NDR

05-Apr-2019 08:40Date/Time Received:

HS19040319

Bhate Environmental

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

3.5c U/c IR11
44555
04/05/2019 12:00

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Nilesh D. Ranchod
DateeSignatureDateeSignature

5-Apr-20195-Apr-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:None

ALS Houston, US 18-Apr-19Date: 
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April 29, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 3 sample(s) on Apr 11, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

Dear Marcia,

Work Order: HS19040652

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: Bhate Environmental Associates, Inc.

Work Order: HS19040652
Project: LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples SAMPLE SUMMARY

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

HS19040652-01 10-Apr-2019 14:00 11-Apr-2019 09:00LH18/24-SP650_041019 Water

HS19040652-02 10-Apr-2019 14:00 11-Apr-2019 09:00LH18/24-SP650_041019_BIX Water

HS19040652-03 10-Apr-2019 14:00 11-Apr-2019 09:00Trip Blank Water

ALS Houston, US 29-Apr-19Date: 
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Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

GCMS Semivolatiles by Method SW8270SIM

Batch ID: 139780
Sample ID: LH18/24-SP650_041019 (HS19040652-01)

The surrogate recoveries could not be determined due to dilution below the calibration range.•

GCMS Volatiles by Method SW8260

Batch ID: R336625
Sample ID: CCV

Carbontetrachloride, Hexachlorobutadiene, n-Butylbenzene and Tetrachloroethene exceeded %D limits on CCV. Samples ND.•

Sample ID: HS19040783-05MS

MS and MSD are for an unrelated sample•

Metals by Method SW6020

Batch ID: 139800

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

WetChemistry by Method SW7196

Batch ID: R336862

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

ALS Houston, US 29-Apr-19Date: 
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Client:
Project:

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
LH18/24-SP650_041019

WorkOrder:

Lab ID:
Collection Date:

HS19040652

HS19040652-01
10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  AKP

1UG/L 15-Apr-2019  14:49U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49J 0.201,2-Dichloroethane 1.00.67 0.50
1UG/L 15-Apr-2019  14:49U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.502-Butanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:49U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 1.02-Hexanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:49U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:49U 0.40Acetone 2.01.0 1.0

1UG/L 15-Apr-2019  14:49U 0.20Benzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.40Bromobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.40Bromoform 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.40Bromomethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 15-Apr-2019  14:49U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30Chloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.20Chloroform 1.00.50 0.50

29-Apr-19Date: ALS Houston, US

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

00937598



Client:
Project:

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
LH18/24-SP650_041019

WorkOrder:

Lab ID:
Collection Date:

HS19040652

HS19040652-01
10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  AKP

1UG/L 15-Apr-2019  14:49U 0.20Chloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:490.20cis-1,2-Dichloroethene 1.02.3 0.50
1UG/L 15-Apr-2019  14:49U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.20Dibromomethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 15-Apr-2019  14:49U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 15-Apr-2019  14:49U 0.40Methylene chloride 2.01.0 1.0

1UG/L 15-Apr-2019  14:49U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30Naphthalene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30o-Xylene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30Styrene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.20Toluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:49J 0.20Trichloroethene 1.00.82 0.50
1UG/L 15-Apr-2019  14:49U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:49U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 15-Apr-2019  14:4986.7 81-1180
Surr: 4-Bromofluorobenzene 1%REC 15-Apr-2019  14:4996.5 85-1140
Surr: Dibromofluoromethane 1%REC 15-Apr-2019  14:4990.6 80-1190
Surr: Toluene-d8 1%REC 15-Apr-2019  14:49105 89-1120

SEMIVOLATILES SIM Method:SW8270SIM Analyst:  QXPrep:SW3510 / 12-Apr-2019

100ug/L 15-Apr-2019  15:151.01,4-Dioxane 1.07.9 1.0
Surr: 2-Fluorobiphenyl 100%REC 15-Apr-2019  15:15S0 40-1400

Surr: 4-Terphenyl-d14 100%REC 15-Apr-2019  15:15S0 40-1400

Surr: Nitrobenzene-d5 100%REC 15-Apr-2019  15:15S0 40-1400

METALS BY ICPMS BY SW6020A Method:SW6020 Analyst:  JHDPrep:SW3010A / 15-Apr-2019

1mg/L 16-Apr-2019  23:330.00190Barium 0.005000.154 0.00250
1mg/L 16-Apr-2019  23:33U 0.000600Lead 0.005000.00100 0.00100

1mg/L 16-Apr-2019  23:33U 0.00110Selenium 0.005000.00250 0.00250

1mg/L 16-Apr-2019  23:33U 0.000200Silver 0.005000.000500 0.000500

29-Apr-19Date: ALS Houston, US

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

00937599



Client:
Project:

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
LH18/24-SP650_041019

WorkOrder:

Lab ID:
Collection Date:

HS19040652

HS19040652-01
10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

HEXAVALENT CHROMIUM BY SW7196A Method:SW7196 Analyst:  MZD
1mg/L 11-Apr-2019  12:10U 0.00600Chromium, Hexavalent 0.01000.0100 0.0100

29-Apr-19Date: ALS Houston, US

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

00937600



Client:
Project:

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
LH18/24-SP650_041019_BIX

WorkOrder:

Lab ID:
Collection Date:

HS19040652

HS19040652-02
10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 25-Apr-2019  17:260Subcontract Analysis See Attached 0

29-Apr-19Date: ALS Houston, US

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

00937601



Client:
Project:

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
Trip Blank

WorkOrder:

Lab ID:
Collection Date:

HS19040652

HS19040652-03
10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  AKP

1UG/L 15-Apr-2019  14:01U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.201,2-Dichloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.502-Butanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:01U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 1.02-Hexanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:01U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 15-Apr-2019  14:01U 0.40Acetone 2.01.0 1.0

1UG/L 15-Apr-2019  14:01U 0.20Benzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.40Bromobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.40Bromoform 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.40Bromomethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 15-Apr-2019  14:01U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Chloroethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20Chloroform 1.00.50 0.50

29-Apr-19Date: ALS Houston, US

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

00937602



Client:
Project:

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
Trip Blank

WorkOrder:

Lab ID:
Collection Date:

HS19040652

HS19040652-03
10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  AKP

1UG/L 15-Apr-2019  14:01U 0.20Chloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20cis-1,2-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20Dibromomethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 15-Apr-2019  14:01U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 15-Apr-2019  14:01U 0.40Methylene chloride 2.01.0 1.0

1UG/L 15-Apr-2019  14:01U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Naphthalene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30o-Xylene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Styrene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20Toluene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20Trichloroethene 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 15-Apr-2019  14:01U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 15-Apr-2019  14:0186.4 81-1180
Surr: 4-Bromofluorobenzene 1%REC 15-Apr-2019  14:0195.7 85-1140
Surr: Dibromofluoromethane 1%REC 15-Apr-2019  14:0190.8 80-1190
Surr: Toluene-d8 1%REC 15-Apr-2019  14:01104 89-1120

29-Apr-19Date: ALS Houston, US

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

00937603



WEIGHT LOG

HS19040652
LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:
Client:

Batch ID: 139780 Method: SEMIVOLATILES SIM 3510_B_SIMPrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS19040652-01 1 1000  1 (mL) 0.001

Batch ID: 139800 Method: METALS BY ICPMS BY SW6020A 3010APrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS19040652-01 1 10  10 (mL) 1

29-Apr-19Date: ALS Houston, US
00937604



Client:
LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19040652
DATES REPORT

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

Batch ID 139780 Test Name : SEMIVOLATILES SIM Matrix: Water

12 Apr 2019 14:36 15 Apr 2019 15:15HS19040652-01 10 Apr 2019 14:00 100LH18/24-SP650_041019

Batch ID 139800 Test Name : METALS BY ICPMS BY SW6020A Matrix: Water

15 Apr 2019 08:30 16 Apr 2019 23:33HS19040652-01 10 Apr 2019 14:00 1LH18/24-SP650_041019

Batch ID R336625 Test Name : VOLATILES ORGANICS BY METHOD 8260C Matrix: Water

15 Apr 2019 14:49HS19040652-01 10 Apr 2019 14:00 1LH18/24-SP650_041019

15 Apr 2019 14:01HS19040652-03 10 Apr 2019 14:00 1Trip Blank

Batch ID R336862 Test Name : HEXAVALENT CHROMIUM BY SW7196A Matrix: Water

11 Apr 2019 12:10HS19040652-01 10 Apr 2019 14:00 1LH18/24-SP650_041019

Batch ID R337297 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

25 Apr 2019 17:26HS19040652-02 10 Apr 2019 14:00 1LH18/24-SP650_041019_BIX

29-Apr-19Date: ALS Houston, US

00937605



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: 139800 ( 0 ) Instrument: ICPMS05 Method: ICP-MS METALS BY SW6020A

Sample ID: MBLK-139800 Units: mg/L Analysis Date: 16-Apr-2019 22:45

Run ID: ICPMS05_336650 SeqNo: 5038034 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Barium 0.00250   U0.00400

Lead 0.00100   U0.00200

Selenium 0.00250   U0.00200

Silver 0.000500   U0.00200

Sample ID: LCS-139800 Units: mg/L Analysis Date: 16-Apr-2019 22:48

Run ID: ICPMS05_336650 SeqNo: 5038035 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Barium 0.04817 0.05 0 96.3 80 - 1200.00400

Lead 0.04697 0.05 0 93.9 80 - 1200.00200

Selenium 0.05057 0.05 0 101 80 - 1200.00200

Silver 0.05065 0.05 0 101 80 - 1200.00200

Sample ID: HS19040658-01MS Units: mg/L Analysis Date: 16-Apr-2019 22:58

Run ID: ICPMS05_336650 SeqNo: 5038040 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Barium 0.09918 0.05 0.05263 93.1 80 - 1200.00400

Lead 0.05081 0.05 0.001376 98.9 80 - 1200.00200

Selenium 0.05136 0.05 0.000747 101 80 - 1200.00200

Silver 0.04992 0.05 0.000017 99.8 80 - 1200.00200

Sample ID: HS19040658-01MSD Units: mg/L Analysis Date: 16-Apr-2019 23:01

Run ID: ICPMS05_336650 SeqNo: 5038041 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Barium 0.101 0.05 0.05263 96.7 80 - 120 0.09918 1.82 200.00400

Lead 0.05184 0.05 0.001376 101 80 - 120 0.05081 2 200.00200

Selenium 0.05176 0.05 0.000747 102 80 - 120 0.05136 0.78 200.00200

Silver 0.04999 0.05 0.000017 99.9 80 - 120 0.04992 0.14 200.00200

ALS Houston, US Date: 29-Apr-19

00937606



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: 139800 ( 0 ) Instrument: ICPMS05 Method: ICP-MS METALS BY SW6020A

Sample ID: HS19040658-01PDS Units: mg/L Analysis Date: 16-Apr-2019 23:03

Run ID: ICPMS05_336650 SeqNo: 5038042 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:

Barium 0.1474 0.1 0.05263 94.8 75 - 1250.00400

Lead 0.09706 0.1 0.001376 95.7 75 - 1250.00200

Selenium 0.101 0.1 0.000747 100 75 - 1250.00200

Silver 0.0996 0.1 0.000017 99.6 75 - 1250.00200

Sample ID: HS19040658-01SD Units: mg/L Analysis Date: 16-Apr-2019 22:56

Run ID: ICPMS05_336650 SeqNo: 5038039 PrepDate: 15-Apr-2019 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:

Lead 0.00500 0.001376 0 10   U0.0100

Selenium 0.0125 0.000747 0 10   U0.0100

Silver 0.00250 0.000017 0 10   U0.0100

The following samples were analyzed in this batch: HS19040652-01

ALS Houston, US Date: 29-Apr-19

00937607



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: 139780 ( 0 ) Instrument: SV-5 Method: SEMIVOLATILES SIM

Sample ID: MBLK-139780 Units: ug/L Analysis Date: 15-Apr-2019 12:25

Run ID: SV-5_336636 SeqNo: 5036512 PrepDate: 12-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

1,4-Dioxane 0.010  U0.010

0.08629 0.08 0 108 40 - 1400Surr: 2-Fluorobiphenyl

0.07264 0.08 0 90.8 40 - 1400Surr: 4-Terphenyl-d14

0.07613 0.08 0 95.2 40 - 1400Surr: Nitrobenzene-d5

Sample ID: LCS-139780 Units: ug/L Analysis Date: 15-Apr-2019 12:46

Run ID: SV-5_336636 SeqNo: 5036513 PrepDate: 12-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

1,4-Dioxane 0.08801 0.08 0 110 40 - 1400.010

0.09164 0.08 0 115 40 - 1400Surr: 2-Fluorobiphenyl

0.08667 0.08 0 108 40 - 1400Surr: 4-Terphenyl-d14

0.07931 0.08 0 99.1 40 - 1400Surr: Nitrobenzene-d5

Sample ID: LCSD-139780 Units: ug/L Analysis Date: 15-Apr-2019 13:07

Run ID: SV-5_336636 SeqNo: 5036514 PrepDate: 12-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

1,4-Dioxane 0.09214 0.08 0 115 40 - 140 0.08801 4.59 200.010

0.09791 0.08 0 122 40 - 140 0.09164 6.61 200Surr: 2-Fluorobiphenyl

0.07892 0.08 0 98.6 40 - 140 0.08667 9.37 200Surr: 4-Terphenyl-d14

0.09288 0.08 0 116 40 - 140 0.07931 15.8 200Surr: Nitrobenzene-d5

The following samples were analyzed in this batch: HS19040652-01

ALS Houston, US Date: 29-Apr-19

00937608



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190415 Units: UG/L Analysis Date: 15-Apr-2019 13:13

Run ID: VOA6_336625 SeqNo: 5036128 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

1,1,1,2-Tetrachloroethane 0.50  U1.0

1,1,1-Trichloroethane 0.50  U1.0

1,1,2,2-Tetrachloroethane 0.50  U1.0

1,1,2-Trichloroethane 0.50  U1.0

1,1-Dichloroethane 0.50  U1.0

1,1-Dichloroethene 0.50  U1.0

1,1-Dichloropropene 0.50  U1.0

1,2,3-Trichlorobenzene 0.50  U1.0

1,2,3-Trichloropropane 0.50  U1.0

1,2,4-Trichlorobenzene 0.50  U1.0

1,2,4-Trimethylbenzene 0.50  U1.0

1,2-Dibromo-3-chloropropane 0.50  U1.0

1,2-Dibromoethane 0.50  U1.0

1,2-Dichlorobenzene 0.50  U1.0

1,2-Dichloroethane 0.50  U1.0

1,2-Dichloropropane 0.50  U1.0

1,3,5-Trimethylbenzene 0.50  U1.0

1,3-Dichlorobenzene 0.50  U1.0

1,3-Dichloropropane 0.50  U1.0

1,4-Dichlorobenzene 0.50  U1.0

2,2-Dichloropropane 0.50  U1.0

2-Butanone 1.0  U2.0

2-Chlorotoluene 0.50  U1.0

2-Hexanone 1.0  U2.0

4-Chlorotoluene 0.50  U1.0

4-Isopropyltoluene 0.50  U1.0

4-Methyl-2-pentanone 1.0  U2.0

Acetone 1.0  U2.0

Benzene 0.50  U1.0

Bromobenzene 0.50  U1.0

Bromochloromethane 0.50  U1.0

Bromodichloromethane 0.50  U1.0

Bromoform 0.50  U1.0

Bromomethane 0.50  U1.0

ALS Houston, US Date: 29-Apr-19

00937609



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190415 Units: UG/L Analysis Date: 15-Apr-2019 13:13

Run ID: VOA6_336625 SeqNo: 5036128 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Carbon disulfide 1.0  U2.0

Carbon tetrachloride 0.50  U1.0

Chlorobenzene 0.50  U1.0

Chloroethane 0.50  U1.0

Chloroform 0.50  U1.0

Chloromethane 0.50  U1.0

cis-1,2-Dichloroethene 0.50  U1.0

cis-1,3-Dichloropropene 0.50  U1.0

Dibromochloromethane 0.50  U1.0

Dibromomethane 0.50  U1.0

Dichlorodifluoromethane 0.50  U1.0

Ethylbenzene 0.50  U1.0

Hexachlorobutadiene 1.0  U1.0

Isopropylbenzene 0.50  U1.0

m,p-Xylene 1.0  U2.0

Methylene chloride 1.0  U2.0

Naphthalene 0.50  U1.0

n-Butylbenzene 0.50  U1.0

n-Propylbenzene 0.50  U1.0

o-Xylene 0.50  U1.0

sec-Butylbenzene 0.50  U1.0

Styrene 0.50  U1.0

tert-Butylbenzene 0.50  U1.0

Tetrachloroethene 0.50  U1.0

Toluene 0.50  U1.0

trans-1,2-Dichloroethene 0.50  U1.0

trans-1,3-Dichloropropene 0.50  U1.0

Trichloroethene 0.50  U1.0

Trichlorofluoromethane 0.50  U1.0

Vinyl chloride 0.50  U1.0

43.81 50 0 87.6 81 - 1181.0Surr: 1,2-Dichloroethane-d4

48.27 50 0 96.5 85 - 1141.0Surr: 4-Bromofluorobenzene

45.78 50 0 91.6 80 - 1191.0Surr: Dibromofluoromethane

50.76 50 0 102 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 29-Apr-19

00937610



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190415 Units: UG/L Analysis Date: 15-Apr-2019 12:01

Run ID: VOA6_336625 SeqNo: 5036126 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

1,1,1,2-Tetrachloroethane 22.62 20 0 113 78 - 1241.0

1,1,1-Trichloroethane 20.75 20 0 104 74 - 1311.0

1,1,2,2-Tetrachloroethane 20.57 20 0 103 71 - 1211.0

1,1,2-Trichloroethane 20.88 20 0 104 80 - 1191.0

1,1-Dichloroethane 18.5 20 0 92.5 77 - 1251.0

1,1-Dichloroethene 19.56 20 0 97.8 71 - 1311.0

1,1-Dichloropropene 20.53 20 0 103 78 - 1251.0

1,2,3-Trichlorobenzene 22.3 20 0 111 69 - 1291.0

1,2,3-Trichloropropane 20.92 20 0 105 73 - 1221.0

1,2,4-Trichlorobenzene 22.16 20 0 111 69 - 1301.0

1,2,4-Trimethylbenzene 23.96 20 0 120 76 - 1241.0

1,2-Dibromo-3-chloropropane 21.56 20 0 108 62 - 1281.0

1,2-Dibromoethane 22.06 20 0 110 77 - 1211.0

1,2-Dichlorobenzene 21.83 20 0 109 80 - 1191.0

1,2-Dichloroethane 20.97 20 0 105 73 - 1281.0

1,2-Dichloropropane 19.44 20 0 97.2 78 - 1221.0

1,3,5-Trimethylbenzene 23.36 20 0 117 75 - 1241.0

1,3-Dichlorobenzene 22.14 20 0 111 80 - 1191.0

1,3-Dichloropropane 20.55 20 0 103 80 - 1191.0

1,4-Dichlorobenzene 21.91 20 0 110 79 - 1181.0

2,2-Dichloropropane 20.44 20 0 102 60 - 1391.0

2-Butanone 34.91 40 0 87.3 56 - 1432.0

2-Chlorotoluene 21.42 20 0 107 79 - 1221.0

2-Hexanone 40.09 40 0 100 57 - 1392.0

4-Chlorotoluene 21.72 20 0 109 78 - 1221.0

4-Isopropyltoluene 23.88 20 0 119 77 - 1271.0

4-Methyl-2-pentanone 38.74 40 0 96.9 67 - 1302.0

Acetone 33.63 40 0 84.1 39 - 1602.0

Benzene 21.09 20 0 105 79 - 1201.0

Bromobenzene 23.22 20 0 116 80 - 1201.0

Bromochloromethane 20.29 20 0 101 78 - 1231.0

Bromodichloromethane 21.35 20 0 107 79 - 1251.0

Bromoform 22.42 20 0 112 66 - 1301.0

Bromomethane 23.55 20 0 118 53 - 1411.0

ALS Houston, US Date: 29-Apr-19

00937611



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190415 Units: UG/L Analysis Date: 15-Apr-2019 12:01

Run ID: VOA6_336625 SeqNo: 5036126 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Carbon disulfide 36.08 40 0 90.2 64 - 1332.0

Carbon tetrachloride 24.06 20 0 120 72 - 1361.0

Chlorobenzene 21.18 20 0 106 82 - 1181.0

Chloroethane 17.9 20 0 89.5 60 - 1381.0

Chloroform 19.78 20 0 98.9 79 - 1241.0

Chloromethane 13.81 20 0 69.0 50 - 1391.0

cis-1,2-Dichloroethene 19.48 20 0 97.4 78 - 1231.0

cis-1,3-Dichloropropene 19.48 20 0 97.4 75 - 1241.0

Dibromochloromethane 22.32 20 0 112 74 - 1261.0

Dibromomethane 21.3 20 0 106 79 - 1231.0

Dichlorodifluoromethane 20.04 20 0 100 32 - 1521.0

Ethylbenzene 23.17 20 0 116 79 - 1211.0

Hexachlorobutadiene 26.18 20 0 131 66 - 1341.0

Isopropylbenzene 23.3 20 0 117 72 - 1311.0

m,p-Xylene 45.06 40 0 113 80 - 1212.0

Methylene chloride 19.58 20 0 97.9 74 - 1242.0

Naphthalene 21.44 20 0 107 61 - 1281.0

n-Butylbenzene 24.06 20 0 120 75 - 1281.0

n-Propylbenzene 22.63 20 0 113 76 - 1261.0

o-Xylene 21.99 20 0 110 78 - 1221.0

sec-Butylbenzene 23.1 20 0 116 77 - 1261.0

Styrene 22.87 20 0 114 78 - 1231.0

tert-Butylbenzene 22.98 20 0 115 78 - 1241.0

Tetrachloroethene 24.12 20 0 121 74 - 1291.0

Toluene 22.17 20 0 111 80 - 1211.0

trans-1,2-Dichloroethene 19.59 20 0 98.0 75 - 1241.0

trans-1,3-Dichloropropene 21.32 20 0 107 73 - 1271.0

Trichloroethene 21.61 20 0 108 79 - 1231.0

Trichlorofluoromethane 21.57 20 0 108 65 - 1411.0

Vinyl chloride 16.87 20 0 84.4 58 - 1371.0

43.53 50 0 87.1 81 - 1181.0Surr: 1,2-Dichloroethane-d4

49.05 50 0 98.1 85 - 1141.0Surr: 4-Bromofluorobenzene

45.63 50 0 91.3 80 - 1191.0Surr: Dibromofluoromethane

51.4 50 0 103 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 29-Apr-19

00937612



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSDW-190415 Units: UG/L Analysis Date: 15-Apr-2019 12:25

Run ID: VOA6_336625 SeqNo: 5036127 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

1,1,1,2-Tetrachloroethane 21.97 20 0 110 78 - 124 22.62 2.9 201.0

1,1,1-Trichloroethane 20.06 20 0 100 74 - 131 20.75 3.35 201.0

1,1,2,2-Tetrachloroethane 20.83 20 0 104 71 - 121 20.57 1.29 201.0

1,1,2-Trichloroethane 20.92 20 0 105 80 - 119 20.88 0.171 201.0

1,1-Dichloroethane 18.16 20 0 90.8 77 - 125 18.5 1.84 201.0

1,1-Dichloroethene 18.88 20 0 94.4 71 - 131 19.56 3.54 201.0

1,1-Dichloropropene 20.24 20 0 101 78 - 125 20.53 1.46 201.0

1,2,3-Trichlorobenzene 23 20 0 115 69 - 129 22.3 3.1 201.0

1,2,3-Trichloropropane 21.34 20 0 107 73 - 122 20.92 1.98 201.0

1,2,4-Trichlorobenzene 22.54 20 0 113 69 - 130 22.16 1.72 201.0

1,2,4-Trimethylbenzene 23.74 20 0 119 76 - 124 23.96 0.958 201.0

1,2-Dibromo-3-chloropropane 21.98 20 0 110 62 - 128 21.56 1.93 201.0

1,2-Dibromoethane 22.29 20 0 111 77 - 121 22.06 1.05 201.0

1,2-Dichlorobenzene 21.95 20 0 110 80 - 119 21.83 0.537 201.0

1,2-Dichloroethane 21.51 20 0 108 73 - 128 20.97 2.51 201.0

1,2-Dichloropropane 19.29 20 0 96.4 78 - 122 19.44 0.804 201.0

1,3,5-Trimethylbenzene 23.21 20 0 116 75 - 124 23.36 0.612 201.0

1,3-Dichlorobenzene 21.98 20 0 110 80 - 119 22.14 0.73 201.0

1,3-Dichloropropane 20.58 20 0 103 80 - 119 20.55 0.163 201.0

1,4-Dichlorobenzene 21.54 20 0 108 79 - 118 21.91 1.66 201.0

2,2-Dichloropropane 19.64 20 0 98.2 60 - 139 20.44 4.01 201.0

2-Butanone 36.5 40 0 91.2 56 - 143 34.91 4.44 202.0

2-Chlorotoluene 21.24 20 0 106 79 - 122 21.42 0.83 201.0

2-Hexanone 40.49 40 0 101 57 - 139 40.09 0.977 202.0

4-Chlorotoluene 21.68 20 0 108 78 - 122 21.72 0.156 201.0

4-Isopropyltoluene 23.3 20 0 116 77 - 127 23.88 2.44 201.0

4-Methyl-2-pentanone 39.85 40 0 99.6 67 - 130 38.74 2.81 202.0

Acetone 34.57 40 0 86.4 39 - 160 33.63 2.77 202.0

Benzene 20.5 20 0 102 79 - 120 21.09 2.83 201.0

Bromobenzene 22.92 20 0 115 80 - 120 23.22 1.33 201.0

Bromochloromethane 20.14 20 0 101 78 - 123 20.29 0.728 201.0

Bromodichloromethane 21.33 20 0 107 79 - 125 21.35 0.112 201.0

Bromoform 22.36 20 0 112 66 - 130 22.42 0.259 201.0

Bromomethane 21.73 20 0 109 53 - 141 23.55 8.04 201.0

ALS Houston, US Date: 29-Apr-19

00937613



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSDW-190415 Units: UG/L Analysis Date: 15-Apr-2019 12:25

Run ID: VOA6_336625 SeqNo: 5036127 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Carbon disulfide 34.78 40 0 86.9 64 - 133 36.08 3.68 202.0

Carbon tetrachloride 23.64 20 0 118 72 - 136 24.06 1.75 201.0

Chlorobenzene 21.23 20 0 106 82 - 118 21.18 0.223 201.0

Chloroethane 17.77 20 0 88.9 60 - 138 17.9 0.709 201.0

Chloroform 19.21 20 0 96.1 79 - 124 19.78 2.9 201.0

Chloromethane 13.34 20 0 66.7 50 - 139 13.81 3.42 201.0

cis-1,2-Dichloroethene 18.99 20 0 94.9 78 - 123 19.48 2.55 201.0

cis-1,3-Dichloropropene 19.64 20 0 98.2 75 - 124 19.48 0.777 201.0

Dibromochloromethane 21.98 20 0 110 74 - 126 22.32 1.55 201.0

Dibromomethane 21.37 20 0 107 79 - 123 21.3 0.368 201.0

Dichlorodifluoromethane 19.28 20 0 96.4 32 - 152 20.04 3.87 201.0

Ethylbenzene 22.22 20 0 111 79 - 121 23.17 4.15 201.0

Hexachlorobutadiene 25.09 20 0 125 66 - 134 26.18 4.27 201.0

Isopropylbenzene 22.72 20 0 114 72 - 131 23.3 2.54 201.0

m,p-Xylene 43.7 40 0 109 80 - 121 45.06 3.05 202.0

Methylene chloride 19.08 20 0 95.4 74 - 124 19.58 2.6 202.0

Naphthalene 22.19 20 0 111 61 - 128 21.44 3.44 201.0

n-Butylbenzene 24.01 20 0 120 75 - 128 24.06 0.198 201.0

n-Propylbenzene 22.35 20 0 112 76 - 126 22.63 1.24 201.0

o-Xylene 21.28 20 0 106 78 - 122 21.99 3.3 201.0

sec-Butylbenzene 22.9 20 0 114 77 - 126 23.1 0.895 201.0

Styrene 22.39 20 0 112 78 - 123 22.87 2.13 201.0

tert-Butylbenzene 22.55 20 0 113 78 - 124 22.98 1.89 201.0

Tetrachloroethene 23.45 20 0 117 74 - 129 24.12 2.8 201.0

Toluene 21.39 20 0 107 80 - 121 22.17 3.6 201.0

trans-1,2-Dichloroethene 18.77 20 0 93.9 75 - 124 19.59 4.27 201.0

trans-1,3-Dichloropropene 20.84 20 0 104 73 - 127 21.32 2.27 201.0

Trichloroethene 20.94 20 0 105 79 - 123 21.61 3.17 201.0

Trichlorofluoromethane 20.92 20 0 105 65 - 141 21.57 3.03 201.0

Vinyl chloride 16.4 20 0 82.0 58 - 137 16.87 2.85 201.0

44.62 50 0 89.2 81 - 118 43.53 2.47 201.0Surr: 1,2-Dichloroethane-d4

48.9 50 0 97.8 85 - 114 49.05 0.319 201.0Surr: 4-Bromofluorobenzene

45.81 50 0 91.6 80 - 119 45.63 0.395 201.0Surr: Dibromofluoromethane

50.74 50 0 101 89 - 112 51.4 1.28 201.0Surr: Toluene-d8

ALS Houston, US Date: 29-Apr-19

00937614



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19040783-05MS Units: UG/L Analysis Date: 15-Apr-2019 15:37

Run ID: VOA6_336625 SeqNo: 5036134 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

1,1,1,2-Tetrachloroethane 219.1 200 0 110 78 - 12410

1,1,1-Trichloroethane 208.4 200 0 104 74 - 13110

1,1,2,2-Tetrachloroethane 205.5 200 0 103 71 - 12110

1,1,2-Trichloroethane 205.1 200 2.7 101 80 - 11910

1,1-Dichloroethane 183.3 200 0 91.7 77 - 12510

1,1-Dichloroethene 195.9 200 0 97.9 71 - 13110

1,1-Dichloropropene 211.2 200 50.1 80.5 78 - 12510

1,2,3-Trichlorobenzene 224.5 200 0 112 69 - 12910

1,2,3-Trichloropropane 201.6 200 3.051 99.3 73 - 12210

1,2,4-Trichlorobenzene 224.3 200 0 112 69 - 13010

1,2,4-Trimethylbenzene 226.6 200 3.34 112 76 - 12410

1,2-Dibromo-3-chloropropane 227.9 200 0 114 62 - 12810

1,2-Dibromoethane 216.1 200 0 108 77 - 12110

1,2-Dichlorobenzene 217.4 200 0 109 80 - 11910

1,2-Dichloroethane 212.8 200 13.12 99.8 73 - 12810

1,2-Dichloropropane 187.2 200 0 93.6 78 - 12210

1,3,5-Trimethylbenzene 227 200 2.269 112 75 - 12410

1,3-Dichlorobenzene 215.7 200 0 108 80 - 11910

1,3-Dichloropropane 203.4 200 0 102 80 - 11910

1,4-Dichlorobenzene 215.1 200 0 108 79 - 11810

2,2-Dichloropropane 200.1 200 0 100 60 - 13910

2-Butanone 362 400 0 90.5 56 - 14320

2-Chlorotoluene 212.5 200 0 106 79 - 12210

2-Hexanone 403.2 400 0 101 57 - 13920

4-Chlorotoluene 212.4 200 0 106 78 - 12210

4-Isopropyltoluene 232.2 200 1.803 115 77 - 12710

4-Methyl-2-pentanone 396.8 400 2.045 98.7 67 - 13020

Acetone 398 400 6.558 97.9 39 - 16020

Benzene 678.1 200 485.3 96.4 79 - 12010

Bromobenzene 219.1 200 0 110 80 - 12010

Bromochloromethane 188.3 200 0 94.1 78 - 12310

Bromodichloromethane 205.8 200 0 103 79 - 12510

Bromoform 214.5 200 15.19 99.7 66 - 13010

Bromomethane 214.3 200 5.754 104 53 - 14110

ALS Houston, US Date: 29-Apr-19

00937615



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19040783-05MS Units: UG/L Analysis Date: 15-Apr-2019 15:37

Run ID: VOA6_336625 SeqNo: 5036134 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Carbon disulfide 380.9 400 0 95.2 64 - 13320

Carbon tetrachloride 238.1 200 92.29 72.9 72 - 13610

Chlorobenzene 212.7 200 0 106 82 - 11810

Chloroethane 185.8 200 0 92.9 60 - 13810

Chloroform 192.8 200 1.452 95.7 79 - 12410

Chloromethane 158.9 200 0 79.4 50 - 13910

cis-1,2-Dichloroethene 185.9 200 0 93.0 78 - 12310

cis-1,3-Dichloropropene 197.3 200 0 98.6 75 - 12410

Dibromochloromethane 215.1 200 0 108 74 - 12610

Dibromomethane 205.9 200 0 103 79 - 12310

Dichlorodifluoromethane 218.8 200 0 109 32 - 15210

Ethylbenzene 222.1 200 14.36 104 79 - 12110

Hexachlorobutadiene 257 200 0 128 66 - 13410

Isopropylbenzene 227.3 200 0 114 72 - 13110

m,p-Xylene 458.8 400 11.39 112 80 - 12120

Methylene chloride 201.1 200 13.8 93.6 74 - 12420

Naphthalene 219.8 200 1.985 109 61 - 12810

n-Butylbenzene 234.8 200 1.33 117 75 - 12810

n-Propylbenzene 225.7 200 0 113 76 - 12610

o-Xylene 223 200 4.111 109 78 - 12210

sec-Butylbenzene 232.8 200 2.756 115 77 - 12610

Styrene 218.6 200 0 109 78 - 12310

tert-Butylbenzene 230.2 200 0 115 78 - 12410

Tetrachloroethene 237.2 200 0 119 74 - 12910

Toluene 238.4 200 22.15 108 80 - 12110

trans-1,2-Dichloroethene 194.8 200 0 97.4 75 - 12410

trans-1,3-Dichloropropene 200.7 200 0 100 73 - 12710

Trichloroethene 217.9 200 0 109 79 - 12310

Trichlorofluoromethane 227.9 200 0 114 65 - 14110

Vinyl chloride 174.3 200 0 87.2 58 - 13710

438.9 500 0 87.8 81 - 11810Surr: 1,2-Dichloroethane-d4

490.6 500 0 98.1 85 - 11410Surr: 4-Bromofluorobenzene

458.5 500 0 91.7 80 - 11910Surr: Dibromofluoromethane

513 500 0 103 89 - 11210Surr: Toluene-d8

ALS Houston, US Date: 29-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19040783-05MSD Units: UG/L Analysis Date: 15-Apr-2019 16:01

Run ID: VOA6_336625 SeqNo: 5036135 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

1,1,1,2-Tetrachloroethane 215.6 200 0 108 78 - 124 219.1 1.61 2010

1,1,1-Trichloroethane 198.6 200 0 99.3 74 - 131 208.4 4.82 2010

1,1,2,2-Tetrachloroethane 203.8 200 0 102 71 - 121 205.5 0.84 2010

1,1,2-Trichloroethane 205.1 200 2.7 101 80 - 119 205.1 0.0221 2010

1,1-Dichloroethane 174.7 200 0 87.3 77 - 125 183.3 4.82 2010

1,1-Dichloroethene 184.7 200 0 92.3 71 - 131 195.9 5.87 2010

1,1-Dichloropropene 199.6 200 50.1 74.8 78 - 125 211.2 5.64 20 S10

1,2,3-Trichlorobenzene 235.3 200 0 118 69 - 129 224.5 4.68 2010

1,2,3-Trichloropropane 199 200 3.051 98.0 73 - 122 201.6 1.3 2010

1,2,4-Trichlorobenzene 224.3 200 0 112 69 - 130 224.3 0.0243 2010

1,2,4-Trimethylbenzene 218.7 200 3.34 108 76 - 124 226.6 3.56 2010

1,2-Dibromo-3-chloropropane 222.9 200 0 111 62 - 128 227.9 2.23 2010

1,2-Dibromoethane 216.6 200 0 108 77 - 121 216.1 0.217 2010

1,2-Dichlorobenzene 213.3 200 0 107 80 - 119 217.4 1.92 2010

1,2-Dichloroethane 205.1 200 13.12 96.0 73 - 128 212.8 3.69 2010

1,2-Dichloropropane 181.8 200 0 90.9 78 - 122 187.2 2.93 2010

1,3,5-Trimethylbenzene 220 200 2.269 109 75 - 124 227 3.1 2010

1,3-Dichlorobenzene 211.5 200 0 106 80 - 119 215.7 1.95 2010

1,3-Dichloropropane 201.3 200 0 101 80 - 119 203.4 1.01 2010

1,4-Dichlorobenzene 210.6 200 0 105 79 - 118 215.1 2.11 2010

2,2-Dichloropropane 189.5 200 0 94.8 60 - 139 200.1 5.45 2010

2-Butanone 360.4 400 0 90.1 56 - 143 362 0.44 2020

2-Chlorotoluene 205.1 200 0 103 79 - 122 212.5 3.53 2010

2-Hexanone 401.2 400 0 100 57 - 139 403.2 0.482 2020

4-Chlorotoluene 207.7 200 0 104 78 - 122 212.4 2.2 2010

4-Isopropyltoluene 226.3 200 1.803 112 77 - 127 232.2 2.56 2010

4-Methyl-2-pentanone 392.9 400 2.045 97.7 67 - 130 396.8 0.971 2020

Acetone 405.6 400 6.558 99.8 39 - 160 398 1.91 2020

Benzene 652.6 200 485.3 83.7 79 - 120 678.1 3.82 2010

Bromobenzene 216.6 200 0 108 80 - 120 219.1 1.14 2010

Bromochloromethane 183.1 200 0 91.5 78 - 123 188.3 2.81 2010

Bromodichloromethane 198.4 200 0 99.2 79 - 125 205.8 3.66 2010

Bromoform 214.2 200 15.19 99.5 66 - 130 214.5 0.158 2010

Bromomethane 214 200 5.754 104 53 - 141 214.3 0.12 2010

ALS Houston, US Date: 29-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19040783-05MSD Units: UG/L Analysis Date: 15-Apr-2019 16:01

Run ID: VOA6_336625 SeqNo: 5036135 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Carbon disulfide 358.8 400 0 89.7 64 - 133 380.9 5.96 2020

Carbon tetrachloride 226.7 200 92.29 67.2 72 - 136 238.1 4.89 20 S10

Chlorobenzene 208.3 200 0 104 82 - 118 212.7 2.09 2010

Chloroethane 159.6 200 0 79.8 60 - 138 185.8 15.2 2010

Chloroform 184.5 200 1.452 91.5 79 - 124 192.8 4.37 2010

Chloromethane 153.7 200 0 76.8 50 - 139 158.9 3.34 2010

cis-1,2-Dichloroethene 183.5 200 0 91.7 78 - 123 185.9 1.34 2010

cis-1,3-Dichloropropene 192.4 200 0 96.2 75 - 124 197.3 2.51 2010

Dibromochloromethane 212.1 200 0 106 74 - 126 215.1 1.41 2010

Dibromomethane 199.3 200 0 99.7 79 - 123 205.9 3.25 2010

Dichlorodifluoromethane 206.6 200 0 103 32 - 152 218.8 5.7 2010

Ethylbenzene 216.4 200 14.36 101 79 - 121 222.1 2.59 2010

Hexachlorobutadiene 258.8 200 0 129 66 - 134 257 0.713 2010

Isopropylbenzene 221.9 200 0 111 72 - 131 227.3 2.39 2010

m,p-Xylene 441 400 11.39 107 80 - 121 458.8 3.96 2020

Methylene chloride 194.1 200 13.8 90.2 74 - 124 201.1 3.52 2020

Naphthalene 224.1 200 1.985 111 61 - 128 219.8 1.93 2010

n-Butylbenzene 228.5 200 1.33 114 75 - 128 234.8 2.72 2010

n-Propylbenzene 218.6 200 0 109 76 - 126 225.7 3.21 2010

o-Xylene 219.2 200 4.111 108 78 - 122 223 1.71 2010

sec-Butylbenzene 225 200 2.756 111 77 - 126 232.8 3.43 2010

Styrene 212.6 200 0 106 78 - 123 218.6 2.78 2010

tert-Butylbenzene 223.5 200 0 112 78 - 124 230.2 2.97 2010

Tetrachloroethene 227.2 200 0 114 74 - 129 237.2 4.3 2010

Toluene 231 200 22.15 104 80 - 121 238.4 3.17 2010

trans-1,2-Dichloroethene 187.5 200 0 93.7 75 - 124 194.8 3.85 2010

trans-1,3-Dichloropropene 198 200 0 99.0 73 - 127 200.7 1.35 2010

Trichloroethene 207.4 200 0 104 79 - 123 217.9 4.91 2010

Trichlorofluoromethane 213.7 200 0 107 65 - 141 227.9 6.43 2010

Vinyl chloride 163.4 200 0 81.7 58 - 137 174.3 6.44 2010

432.1 500 0 86.4 81 - 118 438.9 1.56 2010Surr: 1,2-Dichloroethane-d4

490.4 500 0 98.1 85 - 114 490.6 0.0491 2010Surr: 4-Bromofluorobenzene

460.5 500 0 92.1 80 - 119 458.5 0.425 2010Surr: Dibromofluoromethane

516 500 0 103 89 - 112 513 0.582 2010Surr: Toluene-d8

ALS Houston, US Date: 29-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336625 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

The following samples were analyzed in this batch: HS19040652-01               HS19040652-03

ALS Houston, US Date: 29-Apr-19

00937619



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19040652

QC BATCH REPORT

Batch ID: R336862 ( 0 ) Instrument: UV-2450 Method: HEXAVALENT CHROMIUM BY SW7196A

Sample ID: MBLK-336862 Units: mg/L Analysis Date: 11-Apr-2019 12:10

Run ID: UV-2450_336862 SeqNo: 5041171 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chromium, Hexavalent 0.0100   U0.0100

Sample ID: LCS-336862 Units: mg/L Analysis Date: 11-Apr-2019 12:10

Run ID: UV-2450_336862 SeqNo: 5041172 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chromium, Hexavalent 0.243 0.25 0 97.2 80 - 1200.0100

Sample ID: HS19040652-01MS Units: mg/L Analysis Date: 11-Apr-2019 12:10

Run ID: UV-2450_336862 SeqNo: 5041174 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: LH18/24-SP650_041019

Chromium, Hexavalent 0.242 0.25 -0.003 98.0 75 - 1250.0100

Sample ID: HS19040652-01MSD Units: mg/L Analysis Date: 11-Apr-2019 12:10

Run ID: UV-2450_336862 SeqNo: 5041175 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: LH18/24-SP650_041019

Chromium, Hexavalent 0.251 0.25 -0.003 102 75 - 125 0.242 3.65 200.0100

The following samples were analyzed in this batch: HS19040652-01

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

Client:
Project:

WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
HS19040652

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-Apr-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 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

 North Carolina  624-2019  31-Dec-2019

 California  2919, 2018-2019  30-Apr-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

29-Apr-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19040652
Project: LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19040652-01 LH18/24-SP650_041019 Login 4/11/2019 10:29:12 AM RPG EXT049

HS19040652-01 LH18/24-SP650_041019 Login 4/11/2019 10:29:12 AM RPG WET070

HS19040652-01 LH18/24-SP650_041019 Login 4/11/2019 10:29:12 AM RPG MET033

HS19040652-01 LH18/24-SP650_041019 Login 4/11/2019 10:29:12 AM RPG VOA193

HS19040652-02 LH18/24-SP650_041019_BIX Login 4/11/2019 10:29:12 AM RPG Sub

HS19040652-03 Trip Blank Login 4/11/2019 10:29:12 AM RPG VOA193

ALS Houston, US 29-Apr-19Date: 
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PMG

11-Apr-2019 09:00Date/Time Received:

HS19040652

Bhate Environmental

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

4.7c  uc/c IR 25
25587
04/11/2019 10:34

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Raegen Giga
DateeSignatureDateeSignature

11-Apr-201911-Apr-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)

ALS Houston, US 29-Apr-19Date: 
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1910478; 1910480; 1910483; 
1911288                                                                        

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2241 (237388)

 
 
General Set Information:  There were four 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:  Field sample 1910480001 was analyzed and reported from a 1:1,000 dilution.  The reporting limit has 
been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 649380) was less than 1/2 the CRDL.  The recovery for the LCS 
(649381) was within acceptable parameters.   
 
 
 
 
 
 
 
 

00937627



 

 

 

 
 
MS/MSD Analysis:  MS/MSD was performed on samples 1910837002/03 of Work Order 1910837.  4.0µl of 
Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike target was 
4.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 – 649378) is reported from the analysis of 
the Laboratory Control Sample (LCS – 649381) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Thomas Bosch            April 24, 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: April 25, 2019

34-1910478Workorder:

HS19040652
HS19040652Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1910478001 04/10/19LH18/24-SP650_041019_BIX 04/12/19

Page 1 of 3 Thu, 04/25/19 7:55 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: 34-1910478

Analytical Results

Sample ID: 04/10/2019
04/12/20191910478001Lab ID:

Collected:
Received:

LH18/24-SP650_041019_BIX NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 04/23/2019 09:36
Batch:

Instrument ID:
ELMS/2241 (HBN: 237388) 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

Report Authorization

Analyst Peer ReviewMethod

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

EPA 6850, DoD QSM /S/ Thomas Bosch
04/24/2019 07:51 04/25/2019 07:42

/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 2 of 3 Thu, 04/25/19 7:55 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1910478

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Thu, 04/25/19 7:55 AM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2241 (HBN: 237388)
Thomas Bosch

Workorder: 1910478

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:
649380
04/23/2019 09:20

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

649381
04/23/2019 08:53

Units:

Target

Perchlorate 4.01 4.00 78.8 123.8100

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
04/23/2019 10:43
1910837002Sample:

Analyzed:
Dilution:

Units: ug/L
1
04/23/2019 10:30
1910837001

Result RPD QC Limits

MSD:
Analyzed:

1910837003
04/23/2019 10:57

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.84 95.13.81 20.00.03.95 3.7498.8

 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

04/24/2019 07:52 04/25/2019 07:42

Page 1 of 1 Thursday, April 25, 2019

Quality Control Sample
Batch Report

QCS V4.6
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00937646



00937647



00937648



00937649
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00937651



00937652



00937653



00937654



00937655



00937656



00937657



00937658



00937659
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00937661



00937662



00937663
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00937670



00937671



00937672



00937673



00937674
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00937677



00937678



00937679



00937680



00937681



00937682



00937683



00937684
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00937687



00937688



00937689



00937690



00937691



00937692



00937693
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April 25, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on Apr 11, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Weekly Samples

Dear Marcia,

Work Order: HS19040653

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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April 29, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 1 sample(s) on Apr 11, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 GW Treatment Plant Monthly Influent Samples

Dear Marcia,

Work Order: HS19040654

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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April 29, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on Apr 18, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Weekly Samples

Dear Marcia,

Work Order: HS19041072

Project Manager

Generated By:  DAYNA.FISHER

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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May 03, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on Apr 18, 2019 for the analysis presented in the 
following report.

Laboratory Results for: Longhorn GW Treatment Plant Bi-Weekly Samples

Dear Marcia,

Work Order: HS19041158

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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May 17, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on May 02, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Weekly Samples

Dear Marcia,

Work Order: HS19050126

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: Bhate Environmental Associates, Inc.

Work Order: HS19050126
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE SUMMARY

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

HS19050126-01 01-May-2019 14:00 02-May-2019 12:50LH18/24-SP650_050119 Water

HS19050126-02 01-May-2019 14:00 02-May-2019 12:50LH18/24-SP650_050119_BIX Water

ALS Houston, US 17-May-19Date: 
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Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

Work Order Comments

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

WetChemistry by Method E350.3

Batch ID: R338033

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

WetChemistry by Method E365.3

Batch ID: R337966

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

ALS Houston, US 17-May-19Date: 
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_050119

WorkOrder:
Lab ID:

Collection Date:

HS19050126
HS19050126-01

01-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3 Analyst:  RG
1mg/L 08-May-2019  12:170.20Nitrogen, Ammonia (As N) 0.2024 0.10

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3 Analyst:  MZD

10mg/L 02-May-2019  16:000.100Phosphorus, Total 
Orthophosphate (As P)

0.2506.20 0.200

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 10-May-2019  18:400Subcontract Analysis See Attached 0

17-May-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_050119_BIX

WorkOrder:
Lab ID:

Collection Date:

HS19050126
HS19050126-02

01-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 17-May-2019  09:270Subcontract Analysis See Attached 0

17-May-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19050126
DATES REPORT

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

Batch ID R337966 Test Name : ORTHO PHOSPHATE (PO4) AS P BY E365.3 Matrix: Water

02 May 2019 16:00HS19050126-01 01 May 2019 14:00 10LH18/24-SP650_050119

Batch ID R338033 Test Name : AMMONIA AS N BY E350.3(ISE) Matrix: Water

08 May 2019 12:17HS19050126-01 01 May 2019 14:00 1LH18/24-SP650_050119

Batch ID R338229 Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water

10 May 2019 18:40HS19050126-01 01 May 2019 14:00 1LH18/24-SP650_050119

Batch ID R338598 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

17 May 2019 09:27HS19050126-02 01 May 2019 14:00 1LH18/24-SP650_050119_BIX

17-May-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19050126

QC BATCH REPORT

Batch ID: R337966 ( 0 ) Instrument: UV-2450 Method: ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Sample ID: MBLK-337966 Units: mg/L Analysis Date: 02-May-2019 16:00

Run ID: UV-2450_337966 SeqNo: 5064814 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.0200   U0.0250

Sample ID: LCS-337966 Units: mg/L Analysis Date: 02-May-2019 16:00

Run ID: UV-2450_337966 SeqNo: 5064815 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.262 0.25 0 105 85 - 1150.0250

Sample ID: HS19050089-01MS Units: mg/L Analysis Date: 02-May-2019 16:00

Run ID: UV-2450_337966 SeqNo: 5064817 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.243 0.25 -0.002 98.0 80 - 1200.0250

Sample ID: HS19050089-01MSD Units: mg/L Analysis Date: 02-May-2019 16:00

Run ID: UV-2450_337966 SeqNo: 5064818 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.237 0.25 -0.002 95.6 80 - 120 0.243 2.5 200.0250

The following samples were analyzed in this batch: HS19050126-01

ALS Houston, US Date: 17-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19050126

QC BATCH REPORT

Batch ID: R338033 ( 0 ) Instrument: WetChem_HS Method: AMMONIA AS N BY E350.3(ISE)

Sample ID: MBLK-R338033 Units: mg/L Analysis Date: 08-May-2019 12:17

Run ID: WetChem_HS_338033 SeqNo: 5066353 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Nitrogen, Ammonia (As N) 0.10   U0.20

Sample ID: LCS-R338033 Units: mg/L Analysis Date: 08-May-2019 12:17

Run ID: WetChem_HS_338033 SeqNo: 5066352 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Nitrogen, Ammonia (As N) 9.945 10 0 99.4 80 - 1200.20

Sample ID: HS19050180-01MS Units: mg/L Analysis Date: 08-May-2019 12:17

Run ID: WetChem_HS_338033 SeqNo: 5066470 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Nitrogen, Ammonia (As N) 10.51 10 0.02978 105 80 - 1200.20

Sample ID: HS19050180-01MSD Units: mg/L Analysis Date: 08-May-2019 12:17

Run ID: WetChem_HS_338033 SeqNo: 5066472 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Nitrogen, Ammonia (As N) 10.35 10 0.02978 103 80 - 120 10.51 1.53 200.20

The following samples were analyzed in this batch: HS19050126-01

ALS Houston, US Date: 17-May-19
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
HS19050126

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: 17-May-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

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

 Oklahoma  2018-156  31-Aug-2019

 North Carolina  624-2019  31-Dec-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

 Texas  TX104704231-19-23  30-Apr-2020

17-May-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050126
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19050126-01 LH18/24-SP650_050119 Login 5/2/2019 3:34:28 PM JRM WET352

HS19050126-01 LH18/24-SP650_050119 Login 5/2/2019 3:34:28 PM JRM WET352

HS19050126-01 LH18/24-SP650_050119 Login 5/2/2019 3:34:28 PM JRM Sub

HS19050126-02 LH18/24-SP650_050119_BIX Login 5/2/2019 3:34:28 PM JRM Sub

ALS Houston, US 17-May-19Date: 
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JRM

02-May-2019 12:50Date/Time Received:

HS19050126

Bhate Environmental

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

1.8c/1.8c UC/C IR11
43551
05/02/2019 15:44

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Jared R. Makan
DateeSignatureDateeSignature

2-May-20192-May-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 17-May-19Date: 
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May 10, 2019 Analytical Report for Service Request No: K1903965

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 May 03, 2019

RE: HS19050126

Dear RJ,

K1903965.

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

for 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 PARTNER15 of 153

00937740

mark.harris
Mark Harris



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
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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.
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CASE NARRATIVE

Client:
Project:
Sample Matrix:

Service Request:
Date Received:

ALS Environmental - US
HS19050126
Water

K1903965
05/03/2019

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:
One water sample was received for analysis at ALS Environmental on 05/03/2019. 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 05/10/2019
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ef 

\I \ 0 0'1 Ctif5 ~ 1 / 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: Dept of Defense 

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 Modashia 

10450 Stancliff Rd, Ste 210 

+1 281 530 5656 

RJ. Modashia@alsglobal.com 

Jumoke M. Lawal 

jumoke.lawal@alsglobal.com 

LABSAMPLEID CLIENTSAMPLE ID 
ANALYSIS REQUES1J:D 

1. HS19050126-01 LH18/24-SP650_050119 

TOC Analysis for DOD Level IV 

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

QC Level: DOD IV (DoD Data Package) 

Relinquished By: 

COC ID: 11243 

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: HS19050126 

TSR: Danielle Winnings 

MATRIX 

Water 

Date/Time: 

COLLECT DATE 
DUEDATE 

01 May 2019 14:00 

10 May 2019 

) 1~ \I~ \'8co 
Received By: l "'' IU I , V V'-/ ,, v,;: (ZQ_1 ~~te/Time: If h' /1 '7 IDrD r-r-
Cooler ID(s): Temperature(s): 
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A 
Cooler Receipt and Preservation Form 

Client 'flLS · (--buf ~ _ sr+i~e Request Kl 9 

Received: s / 3/ 1 q Opened: 6 /3 f I q By:~ Unloaded: 

Pc/i~ 
03cr05 

5 f 5 I ( q By:.j{__; 

1. Samples were received via? USPS UPS PDX Courier 
r /. 

Hand Delivered 

2. Samples were received in: (circle) 

DHL 

Envelope Other _____ --:-----::1.::: NA 

3. Were custody seals on coolers? If yes, how many and where? (} -:t::J{ 11 ,, , , 
I 

If present, were custody seals intact? 

~ 

4. Packing material: Inserts ~ Gel Packs ~ry Ice Sleeves 

5. Were custody papers properly filled out ( 

6. Were samples received in good condition (temperature, unbroken)? 
If applicable, tissue samples were received: 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

Indicate in the table below. 
Frozen Partially Thawed Thawed 

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? 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

NA 

NA 

NA 

NA 

(yJ 
'cO 
ev 
~ NA 

NA/~ 

11. Were VOA vials received without headspace? Indicate in the table below. 
~y 

' 

Samole ID on Bottle Sample ID on COC Identified by: 

Bottle Count Out of Head~ Volume Reagent Lot 

N 

· Filed 

N 

~ 

N 

N 

:N 

N 

N 

SamolelD Bottle Tvpe Temo SDace Broke oH Reaaent added Number Initials Time 

Notes, Discrepancies, & Resolutions: ____________ _ 

7125/16 Page __ oi __ _ 24 of 153
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General Chemistry 

ALS Environmental—Kelso Laboratory 
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Client:

05/3/19

K1903965

Date Received:
Date Collected:

Service Request:

Water
HS19050126
ALS Environmental - US

Sample Matrix:
Project: 05/1/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name LOD
Date

AnalyzedDil.MDLLOQResult Q

LH18/24-SP650_050119 05/07/19 17:3010.070.200.501.51K1903965-001
Method Blank 05/07/19 15:5010.070.200.50  UNDK1903965-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  5/10/2019 10:53:03 AM 19-0000507563 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

HS19050126
ALS Environmental - US Service Request: K1903965

05/01/19Date Collected:
Date Received: 05/03/19

05/07/19Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

LH18/24-SP650_050119 mg/L
Basis:
Units:

K1903965-001 NALab Code:
Sample Name:

RPD LimitLODLOQ MDL
Analysis 
Method RPD

Duplicate 
Sample

K1903965-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Carbon, Total Organic <1 0.50 0.07 1.51 1.53 1.52 100.20SM 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  5/10/2019 10:53:03 AM 19-0000507563 rev 00Superset Reference:
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QA/QC Report

mg/L
K1903965-001 Basis:Lab Code:

Units:Sample Name: LH18/24-SP650_050119

Carbon, Total Organic
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

ALS Environmental - US
HS19050126
Water

Service Request:

Date Analyzed:
Date Received:

K1903965

05/7/19
05/03/19

Date Collected: 05/01/19

None
SM 5310 C

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1903965-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Carbon, Total Organic 1.51 27.5 25.0 104 83-117

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  5/10/2019 10:53:03 AM 19-0000507563 rev 00Superset Reference:
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Sample Name

K1903965
Date Analyzed:
Service Request:

Water
HS19050126
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: 634658

05/07/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117101 25.025.3K1903965-LCS

19-0000507563 rev 00Superset Reference:Printed  5/10/2019 10:53:03 AM
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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
HS19050126

Client: Service Request: K1903965

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-11010025.1634658 25.005/07/19 15:21KQ1906023-04CCV1
90-11010225.6634658 25.005/07/19 19:24KQ1906023-05CCV2
90-1109924.8634658 25.005/08/19 00:34KQ1906023-06CCV3

19-0000507563 rev 00Printed  5/10/2019 10:53:03 AM Superset Reference:
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1903965

QA/QC Report

mg/L

HS19050126

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed LOQ LOD MDL QResult

dba ALS Environmental

CCB1 KQ1906023-01 05/07/19 15:36 0.50634658 0.20 0.07 UND
CCB2 KQ1906023-02 05/07/19 19:38 0.50634658 0.20 0.07 UND
CCB3 KQ1906023-03 05/08/19 00:49 0.50634658 0.20 0.07 UND

19-0000507563 rev 00Printed  5/10/2019 10:53:03 AM Superset Reference:
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1912778, 1913240 

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2246 (238759)

 
 
General Set Information:  There were 7 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:  Field samples 1913240002/004 were analyzed and reported from 1:10 dilutions.  The reporting limits 
have been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 652190) was less than 1/2 the CRDL.  The recovery for the LCS 
(652191) was within acceptable parameters.   
 
 
 
 
 
 
 
 
 

56 of 153

00937781



 

 

 

 
MS/MSD Analysis:  MS/MSD (652192/93) was performed on samples 1912778001.  4.0µl of Working Standard 
Solution Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike target was 4.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 – 652188) is reported from the analysis of 
the Laboratory Control Sample (LCS – 652191) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Stephen Brose                        May 16, 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: May 16, 2019

34-1912778Workorder:

11242
NAPurchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1912778001 05/01/19LH18/24-SP650_050119_BIX
Water

05/03/19 11242

Page 1 of 3 Thu, 05/16/19 2:47 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: 34-1912778

Analytical Results

Sample ID: 05/01/2019
05/03/2019

1912778001Lab ID:

Collected:
Received:

LH18/24-SP650_050119_BIX
Water

11242

Sampling Parameter: NA
Matrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/11/2019 15:37
Batch:

Instrument ID:
ELMS/2246 (HBN: 238759) 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

4.01.01.1 2.0 JPerchlorate 1

Comments

Quality Control: EPA 6850, DoD QSM - (HBN: 238759)

Field samples 1913240002/004 were analyzed and reported from 1:10 dilutions.  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/ Stephen Brose
05/16/2019 10:41 05/16/2019 14:26

/S/ Thomas T. McKay

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 2 of 3 Thu, 05/16/19 2:47 PM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1912778

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Thu, 05/16/19 2:47 PM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2246 (HBN: 238759)
Stephen Brose

Workorder: 1912778

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:
652190
05/11/2019 15:24

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

652191
05/11/2019 14:57

Units:

Target

Perchlorate 3.79 4.00 78.8 123.894.6

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/11/2019 15:51
652192Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/11/2019 15:37
1912778001

Result RPD QC Limits

MSD:
Analyzed:

652193
05/11/2019 16:04

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate 1.10 78.8 123.84 86.83.47 20.00.03.38 2.8484.4

 Comments
Field samples 1913240002/004 were analyzed and reported from 1:10 dilutions.  The reporting limits have been adjusted accordingly.

 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/ Stephen Brose /S/ Thomas T. McKay

05/16/2019 10:45 05/16/2019 14:26

Page 1 of 1 Thursday, May 16, 2019

Quality Control Sample
Batch Report

QCS V4.6
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00937878



Client: Bhate Environmental Associates, Inc.

Work Order: HS19041158
Project: Longhorn GW Treatment Plant Bi-Weekly Samples SAMPLE SUMMARY

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

HS19041158-01 17-Apr-2019 14:00 18-Apr-2019 09:33LH18/24-SP650_041719 Water

HS19041158-02 17-Apr-2019 00:00ALS 
022719-23

18-Apr-2019 09:33Trip Blank Water

ALS Houston, US 03-May-19Date: 

Page 2 of 24

00937879



Client: CASE NARRATIVE

Work Order:
Longhorn GW Treatment Plant Bi-Weekly Samples
Bhate Environmental Associates, Inc.

Project:
HS19041158

GCMS Volatiles by Method SW8260

Batch ID: R337183
Sample ID: LH18/24-SP650_041719(HS19041158-01MS)

MS/MSD failed QC limits for some compounds•

WetChemistry by Method SW9056

Batch ID: R337759
Sample ID: HS19041343-10MS

MS and MSD are for an unrelated sample (Chloride)•

ALS Houston, US 03-May-19Date: 

Page 3 of 24

00937880



Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
LH18/24-SP650_041719

WorkOrder:
Lab ID:

Collection Date:

HS19041158
HS19041158-01

17-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 23-Apr-2019  17:28U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.201,2-Dichloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.502-Butanone 2.01.0 1.0

1UG/L 23-Apr-2019  17:28U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 1.02-Hexanone 2.01.0 1.0

1UG/L 23-Apr-2019  17:28U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 23-Apr-2019  17:28U 0.40Acetone 2.01.0 1.0

1UG/L 23-Apr-2019  17:28U 0.20Benzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.40Bromobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.40Bromoform 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.40Bromomethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 23-Apr-2019  17:28U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30Chloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.20Chloroform 1.00.50 0.50

03-May-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
LH18/24-SP650_041719

WorkOrder:
Lab ID:

Collection Date:

HS19041158
HS19041158-01

17-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 23-Apr-2019  17:28U 0.20Chloromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.20cis-1,2-Dichloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.20Dibromomethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 23-Apr-2019  17:28U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 23-Apr-2019  17:28U 0.40Methylene chloride 2.01.0 1.0

1UG/L 23-Apr-2019  17:28U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30Naphthalene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30o-Xylene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:280.30Styrene 1.037 0.50
1UG/L 23-Apr-2019  17:28U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:280.20Toluene 1.01.8 0.50
1UG/L 23-Apr-2019  17:28U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.20Trichloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:28U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 23-Apr-2019  17:2889.3 81-1180
Surr: 4-Bromofluorobenzene 1%REC 23-Apr-2019  17:28101 85-1140
Surr: Dibromofluoromethane 1%REC 23-Apr-2019  17:2889.8 80-1190
Surr: Toluene-d8 1%REC 23-Apr-2019  17:2898.7 89-1120

ANIONS BY SW9056A Method:SW9056 Analyst:  AJH
10mg/L 01-May-2019  22:312.00Chloride 5.00344 5.00
10mg/L 01-May-2019  22:312.00Sulfate 5.0025.6 5.00

03-May-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
Trip Blank

WorkOrder:
Lab ID:

Collection Date:

HS19041158
HS19041158-02

17-Apr-2019 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 23-Apr-2019  17:04U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.201,2-Dichloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.502-Butanone 2.01.0 1.0

1UG/L 23-Apr-2019  17:04U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 1.02-Hexanone 2.01.0 1.0

1UG/L 23-Apr-2019  17:04U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 23-Apr-2019  17:04U 0.40Acetone 2.01.0 1.0

1UG/L 23-Apr-2019  17:04U 0.20Benzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.40Bromobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.40Bromoform 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.40Bromomethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 23-Apr-2019  17:04U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Chloroethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20Chloroform 1.00.50 0.50

03-May-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
Trip Blank

WorkOrder:
Lab ID:

Collection Date:

HS19041158
HS19041158-02

17-Apr-2019 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 23-Apr-2019  17:04U 0.20Chloromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20cis-1,2-Dichloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20Dibromomethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 23-Apr-2019  17:04U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 23-Apr-2019  17:04U 0.40Methylene chloride 2.01.0 1.0

1UG/L 23-Apr-2019  17:04U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Naphthalene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30o-Xylene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Styrene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20Toluene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20Trichloroethene 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 23-Apr-2019  17:04U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 23-Apr-2019  17:0491.0 81-1180
Surr: 4-Bromofluorobenzene 1%REC 23-Apr-2019  17:04102 85-1140
Surr: Dibromofluoromethane 1%REC 23-Apr-2019  17:0490.8 80-1190
Surr: Toluene-d8 1%REC 23-Apr-2019  17:04100 89-1120

03-May-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Longhorn GW Treatment Plant Bi-Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19041158
DATES REPORT

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

Batch ID R337183 Test Name : VOLATILES ORGANICS BY METHOD 8260C Matrix: Water

23 Apr 2019 17:28HS19041158-01 17 Apr 2019 14:00 1LH18/24-SP650_041719

23 Apr 2019 17:04HS19041158-02 17 Apr 2019 00:00 1Trip Blank

Batch ID R337759 Test Name : ANIONS BY SW9056A Matrix: Water

01 May 2019 22:31HS19041158-01 17 Apr 2019 14:00 10LH18/24-SP650_041719

03-May-19Date: ALS Houston, US

Page 8 of 24
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190423 Units: UG/L Analysis Date: 23-Apr-2019 16:40

Run ID: VOA6_337183 SeqNo: 5047952 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

1,1,1,2-Tetrachloroethane 0.50  U1.0

1,1,1-Trichloroethane 0.50  U1.0

1,1,2,2-Tetrachloroethane 0.50  U1.0

1,1,2-Trichloroethane 0.50  U1.0

1,1-Dichloroethane 0.50  U1.0

1,1-Dichloroethene 0.50  U1.0

1,1-Dichloropropene 0.50  U1.0

1,2,3-Trichlorobenzene 0.50  U1.0

1,2,3-Trichloropropane 0.50  U1.0

1,2,4-Trichlorobenzene 0.50  U1.0

1,2,4-Trimethylbenzene 0.50  U1.0

1,2-Dibromo-3-chloropropane 0.50  U1.0

1,2-Dibromoethane 0.50  U1.0

1,2-Dichlorobenzene 0.50  U1.0

1,2-Dichloroethane 0.50  U1.0

1,2-Dichloropropane 0.50  U1.0

1,3,5-Trimethylbenzene 0.50  U1.0

1,3-Dichlorobenzene 0.50  U1.0

1,3-Dichloropropane 0.50  U1.0

1,4-Dichlorobenzene 0.50  U1.0

2,2-Dichloropropane 0.50  U1.0

2-Butanone 1.0  U2.0

2-Chlorotoluene 0.50  U1.0

2-Hexanone 1.0  U2.0

4-Chlorotoluene 0.50  U1.0

4-Isopropyltoluene 0.50  U1.0

4-Methyl-2-pentanone 1.0  U2.0

Acetone 1.0  U2.0

Benzene 0.50  U1.0

Bromobenzene 0.50  U1.0

Bromochloromethane 0.50  U1.0

Bromodichloromethane 0.50  U1.0

Bromoform 0.50  U1.0

Bromomethane 0.50  U1.0

ALS Houston, US Date: 03-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190423 Units: UG/L Analysis Date: 23-Apr-2019 16:40

Run ID: VOA6_337183 SeqNo: 5047952 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Carbon disulfide 1.0  U2.0

Carbon tetrachloride 0.50  U1.0

Chlorobenzene 0.50  U1.0

Chloroethane 0.50  U1.0

Chloroform 0.50  U1.0

Chloromethane 0.50  U1.0

cis-1,2-Dichloroethene 0.50  U1.0

cis-1,3-Dichloropropene 0.50  U1.0

Dibromochloromethane 0.50  U1.0

Dibromomethane 0.50  U1.0

Dichlorodifluoromethane 0.50  U1.0

Ethylbenzene 0.50  U1.0

Hexachlorobutadiene 1.0  U1.0

Isopropylbenzene 0.50  U1.0

m,p-Xylene 1.0  U2.0

Methylene chloride 1.0  U2.0

Naphthalene 0.50  U1.0

n-Butylbenzene 0.50  U1.0

n-Propylbenzene 0.50  U1.0

o-Xylene 0.50  U1.0

sec-Butylbenzene 0.50  U1.0

Styrene 0.50  U1.0

tert-Butylbenzene 0.50  U1.0

Tetrachloroethene 0.50  U1.0

Toluene 0.50  U1.0

trans-1,2-Dichloroethene 0.50  U1.0

trans-1,3-Dichloropropene 0.50  U1.0

Trichloroethene 0.50  U1.0

Trichlorofluoromethane 0.50  U1.0

Vinyl chloride 0.50  U1.0

44.67 50 0 89.3 81 - 1181.0Surr: 1,2-Dichloroethane-d4

50.24 50 0 100 85 - 1141.0Surr: 4-Bromofluorobenzene

45.25 50 0 90.5 80 - 1191.0Surr: Dibromofluoromethane

49.72 50 0 99.4 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 03-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190423 Units: UG/L Analysis Date: 23-Apr-2019 15:28

Run ID: VOA6_337183 SeqNo: 5047951 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

1,1,1,2-Tetrachloroethane 19.6 20 0 98.0 78 - 1241.0

1,1,1-Trichloroethane 19.32 20 0 96.6 74 - 1311.0

1,1,2,2-Tetrachloroethane 19.79 20 0 99.0 71 - 1211.0

1,1,2-Trichloroethane 19.46 20 0 97.3 80 - 1191.0

1,1-Dichloroethane 18.81 20 0 94.1 77 - 1251.0

1,1-Dichloroethene 18.52 20 0 92.6 71 - 1311.0

1,1-Dichloropropene 17.94 20 0 89.7 78 - 1251.0

1,2,3-Trichlorobenzene 25.05 20 0 125 69 - 1291.0

1,2,3-Trichloropropane 19.74 20 0 98.7 73 - 1221.0

1,2,4-Trichlorobenzene 21.01 20 0 105 69 - 1301.0

1,2,4-Trimethylbenzene 19.48 20 0 97.4 76 - 1241.0

1,2-Dibromo-3-chloropropane 20.8 20 0 104 62 - 1281.0

1,2-Dibromoethane 19.73 20 0 98.6 77 - 1211.0

1,2-Dichlorobenzene 19.84 20 0 99.2 80 - 1191.0

1,2-Dichloroethane 18.8 20 0 94.0 73 - 1281.0

1,2-Dichloropropane 19.84 20 0 99.2 78 - 1221.0

1,3,5-Trimethylbenzene 19.11 20 0 95.5 75 - 1241.0

1,3-Dichlorobenzene 19.41 20 0 97.0 80 - 1191.0

1,3-Dichloropropane 18.99 20 0 94.9 80 - 1191.0

1,4-Dichlorobenzene 19.08 20 0 95.4 79 - 1181.0

2,2-Dichloropropane 19.1 20 0 95.5 60 - 1391.0

2-Butanone 40.32 40 0 101 56 - 1432.0

2-Chlorotoluene 18.71 20 0 93.6 79 - 1221.0

2-Hexanone 39.02 40 0 97.6 57 - 1392.0

4-Chlorotoluene 19.05 20 0 95.3 78 - 1221.0

4-Isopropyltoluene 18.85 20 0 94.3 77 - 1271.0

4-Methyl-2-pentanone 38.62 40 0 96.5 67 - 1302.0

Acetone 43.91 40 0 110 39 - 1602.0

Benzene 18.93 20 0 94.6 79 - 1201.0

Bromobenzene 19.7 20 0 98.5 80 - 1201.0

Bromochloromethane 18.9 20 0 94.5 78 - 1231.0

Bromodichloromethane 18.92 20 0 94.6 79 - 1251.0

Bromoform 20.47 20 0 102 66 - 1301.0

Bromomethane 23.1 20 0 115 53 - 1411.0

ALS Houston, US Date: 03-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190423 Units: UG/L Analysis Date: 23-Apr-2019 15:28

Run ID: VOA6_337183 SeqNo: 5047951 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Carbon disulfide 37.54 40 0 93.8 64 - 1332.0

Carbon tetrachloride 19.36 20 0 96.8 72 - 1361.0

Chlorobenzene 19.21 20 0 96.0 82 - 1181.0

Chloroethane 18.81 20 0 94.1 60 - 1381.0

Chloroform 19.26 20 0 96.3 79 - 1241.0

Chloromethane 18.04 20 0 90.2 50 - 1391.0

cis-1,2-Dichloroethene 19.49 20 0 97.4 78 - 1231.0

cis-1,3-Dichloropropene 19.21 20 0 96.0 75 - 1241.0

Dibromochloromethane 18.77 20 0 93.9 74 - 1261.0

Dibromomethane 19.04 20 0 95.2 79 - 1231.0

Dichlorodifluoromethane 18.76 20 0 93.8 32 - 1521.0

Ethylbenzene 18.7 20 0 93.5 79 - 1211.0

Hexachlorobutadiene 24.29 20 0 121 66 - 1341.0

Isopropylbenzene 18.7 20 0 93.5 72 - 1311.0

m,p-Xylene 37.96 40 0 94.9 80 - 1212.0

Methylene chloride 19.62 20 0 98.1 74 - 1242.0

Naphthalene 23.81 20 0 119 61 - 1281.0

n-Butylbenzene 18.7 20 0 93.5 75 - 1281.0

n-Propylbenzene 18.61 20 0 93.1 76 - 1261.0

o-Xylene 19.14 20 0 95.7 78 - 1221.0

sec-Butylbenzene 18.76 20 0 93.8 77 - 1261.0

Styrene 19.17 20 0 95.9 78 - 1231.0

tert-Butylbenzene 18.98 20 0 94.9 78 - 1241.0

Tetrachloroethene 19.22 20 0 96.1 74 - 1291.0

Toluene 18.92 20 0 94.6 80 - 1211.0

trans-1,2-Dichloroethene 19.15 20 0 95.8 75 - 1241.0

trans-1,3-Dichloropropene 19.27 20 0 96.3 73 - 1271.0

Trichloroethene 19.21 20 0 96.0 79 - 1231.0

Trichlorofluoromethane 18.64 20 0 93.2 65 - 1411.0

Vinyl chloride 17.68 20 0 88.4 58 - 1371.0

52.54 50 0 105 81 - 1181.0Surr: 1,2-Dichloroethane-d4

51.58 50 0 103 85 - 1141.0Surr: 4-Bromofluorobenzene

52.26 50 0 105 80 - 1191.0Surr: Dibromofluoromethane

47.14 50 0 94.3 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 03-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19041158-01MS Units: UG/L Analysis Date: 23-Apr-2019 20:19

Run ID: VOA6_337183 SeqNo: 5047959 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: LH18/24-SP650_041719

1,1,1,2-Tetrachloroethane 16.8 20 0 84.0 78 - 1241.0

1,1,1-Trichloroethane 15.9 20 0 79.5 74 - 1311.0

1,1,2,2-Tetrachloroethane 15.87 20 0 79.4 71 - 1211.0

1,1,2-Trichloroethane 16.15 20 0 80.7 80 - 1191.0

1,1-Dichloroethane 14.78 20 0 73.9 77 - 125 S1.0

1,1-Dichloroethene 16.04 20 0 80.2 71 - 1311.0

1,1-Dichloropropene 16.55 20 0 82.7 78 - 1251.0

1,2,3-Trichlorobenzene 16.53 20 0 82.6 69 - 1291.0

1,2,3-Trichloropropane 15.77 20 0 78.8 73 - 1221.0

1,2,4-Trichlorobenzene 15.15 20 0 75.8 69 - 1301.0

1,2,4-Trimethylbenzene 17.23 20 0 86.2 76 - 1241.0

1,2-Dibromo-3-chloropropane 15.18 20 0 75.9 62 - 1281.0

1,2-Dibromoethane 16.33 20 0 81.7 77 - 1211.0

1,2-Dichlorobenzene 16.47 20 0 82.4 80 - 1191.0

1,2-Dichloroethane 15.47 20 0 77.3 73 - 1281.0

1,2-Dichloropropane 16.49 20 0 82.4 78 - 1221.0

1,3,5-Trimethylbenzene 17.56 20 0 87.8 75 - 1241.0

1,3-Dichlorobenzene 16.62 20 0 83.1 80 - 1191.0

1,3-Dichloropropane 15.94 20 0 79.7 80 - 119 S1.0

1,4-Dichlorobenzene 16.34 20 0 81.7 79 - 1181.0

2,2-Dichloropropane 15.62 20 0 78.1 60 - 1391.0

2-Butanone 32.01 40 0 80.0 56 - 1432.0

2-Chlorotoluene 16.62 20 0 83.1 79 - 1221.0

2-Hexanone 31.32 40 0 78.3 57 - 1392.0

4-Chlorotoluene 16.8 20 0 84.0 78 - 1221.0

4-Isopropyltoluene 17.97 20 0 89.8 77 - 1271.0

4-Methyl-2-pentanone 32 40 0 80.0 67 - 1302.0

Acetone 30.43 40 0 76.1 39 - 1602.0

Benzene 16 20 0 80.0 79 - 1201.0

Bromobenzene 16.58 20 0 82.9 80 - 1201.0

Bromochloromethane 14.63 20 0 73.1 78 - 123 S1.0

Bromodichloromethane 15.48 20 0 77.4 79 - 125 S1.0

Bromoform 16.22 20 0 81.1 66 - 1301.0

Bromomethane 14.45 20 0 72.2 53 - 1411.0

ALS Houston, US Date: 03-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19041158-01MS Units: UG/L Analysis Date: 23-Apr-2019 20:19

Run ID: VOA6_337183 SeqNo: 5047959 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: LH18/24-SP650_041719

Carbon disulfide 39.07 40 0 97.7 64 - 1332.0

Carbon tetrachloride 18 20 0 90.0 72 - 1361.0

Chlorobenzene 16.59 20 0 82.9 82 - 1181.0

Chloroethane 14.76 20 0 73.8 60 - 1381.0

Chloroform 14.95 20 0 74.8 79 - 124 S1.0

Chloromethane 16.8 20 0 84.0 50 - 1391.0

cis-1,2-Dichloroethene 16.81 20 0 84.0 78 - 1231.0

cis-1,3-Dichloropropene 15.54 20 0 77.7 75 - 1241.0

Dibromochloromethane 15.74 20 0 78.7 74 - 1261.0

Dibromomethane 15.58 20 0 77.9 79 - 123 S1.0

Dichlorodifluoromethane 17.46 20 0 87.3 32 - 1521.0

Ethylbenzene 16.87 20 0 84.3 79 - 1211.0

Hexachlorobutadiene 18.99 20 0 95.0 66 - 1341.0

Isopropylbenzene 17.59 20 0 87.9 72 - 1311.0

m,p-Xylene 33.71 40 0 84.3 80 - 1212.0

Methylene chloride 14.81 20 0 74.0 74 - 1242.0

Naphthalene 15.71 20 0 78.6 61 - 1281.0

n-Butylbenzene 17.62 20 0 88.1 75 - 1281.0

n-Propylbenzene 17.46 20 0 87.3 76 - 1261.0

o-Xylene 16.98 20 0 84.9 78 - 1221.0

sec-Butylbenzene 17.82 20 0 89.1 77 - 1261.0

Styrene 16.55 20 37.33 -104 78 - 123 S1.0

tert-Butylbenzene 17.94 20 0 89.7 78 - 1241.0

Tetrachloroethene 18.23 20 0 91.2 74 - 1291.0

Toluene 16.88 20 1.754 75.6 80 - 121 S1.0

trans-1,2-Dichloroethene 15.9 20 0 79.5 75 - 1241.0

trans-1,3-Dichloropropene 15.43 20 0 77.1 73 - 1271.0

Trichloroethene 17.13 20 0 85.7 79 - 1231.0

Trichlorofluoromethane 16.58 20 0 82.9 65 - 1411.0

Vinyl chloride 16.04 20 0 80.2 58 - 1371.0

45.1 50 0 90.2 81 - 1181.0Surr: 1,2-Dichloroethane-d4

50.66 50 0 101 85 - 1141.0Surr: 4-Bromofluorobenzene

46.19 50 0 92.4 80 - 1191.0Surr: Dibromofluoromethane

48.87 50 0 97.7 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 03-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19041158-01MSD Units: UG/L Analysis Date: 23-Apr-2019 20:43

Run ID: VOA6_337183 SeqNo: 5047960 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: LH18/24-SP650_041719

1,1,1,2-Tetrachloroethane 16.54 20 0 82.7 78 - 124 16.8 1.6 201.0

1,1,1-Trichloroethane 15.14 20 0 75.7 74 - 131 15.9 4.95 201.0

1,1,2,2-Tetrachloroethane 17.27 20 0 86.4 71 - 121 15.87 8.44 201.0

1,1,2-Trichloroethane 16.32 20 0 81.6 80 - 119 16.15 1.05 201.0

1,1-Dichloroethane 14.12 20 0 70.6 77 - 125 14.78 4.57 20 S1.0

1,1-Dichloroethene 14.93 20 0 74.7 71 - 131 16.04 7.14 201.0

1,1-Dichloropropene 15.57 20 0 77.9 78 - 125 16.55 6.06 20 S1.0

1,2,3-Trichlorobenzene 18.28 20 0 91.4 69 - 129 16.53 10.1 201.0

1,2,3-Trichloropropane 16.68 20 0 83.4 73 - 122 15.77 5.59 201.0

1,2,4-Trichlorobenzene 16.81 20 0 84.1 69 - 130 15.15 10.4 201.0

1,2,4-Trimethylbenzene 18.19 20 0 90.9 76 - 124 17.23 5.4 201.0

1,2-Dibromo-3-chloropropane 16.62 20 0 83.1 62 - 128 15.18 9.12 201.0

1,2-Dibromoethane 16.49 20 0 82.4 77 - 121 16.33 0.931 201.0

1,2-Dichlorobenzene 17.63 20 0 88.1 80 - 119 16.47 6.76 201.0

1,2-Dichloroethane 15.11 20 0 75.5 73 - 128 15.47 2.34 201.0

1,2-Dichloropropane 15.59 20 0 78.0 78 - 122 16.49 5.58 20 S1.0

1,3,5-Trimethylbenzene 18.4 20 0 92.0 75 - 124 17.56 4.67 201.0

1,3-Dichlorobenzene 17.9 20 0 89.5 80 - 119 16.62 7.45 201.0

1,3-Dichloropropane 15.98 20 0 79.9 80 - 119 15.94 0.252 20 S1.0

1,4-Dichlorobenzene 17.43 20 0 87.1 79 - 118 16.34 6.43 201.0

2,2-Dichloropropane 14.7 20 0 73.5 60 - 139 15.62 6.09 201.0

2-Butanone 31.46 40 0 78.6 56 - 143 32.01 1.74 202.0

2-Chlorotoluene 17.61 20 0 88.1 79 - 122 16.62 5.8 201.0

2-Hexanone 32.63 40 0 81.6 57 - 139 31.32 4.1 202.0

4-Chlorotoluene 17.63 20 0 88.2 78 - 122 16.8 4.84 201.0

4-Isopropyltoluene 18.85 20 0 94.3 77 - 127 17.97 4.82 201.0

4-Methyl-2-pentanone 32.07 40 0 80.2 67 - 130 32 0.214 202.0

Acetone 29.99 40 0 75.0 39 - 160 30.43 1.46 202.0

Benzene 15.33 20 0 76.7 79 - 120 16 4.29 20 S1.0

Bromobenzene 17.96 20 0 89.8 80 - 120 16.58 7.99 201.0

Bromochloromethane 13.84 20 0 69.2 78 - 123 14.63 5.53 20 S1.0

Bromodichloromethane 15.11 20 0 75.5 79 - 125 15.48 2.44 20 S1.0

Bromoform 16.7 20 0 83.5 66 - 130 16.22 2.92 201.0

Bromomethane 12.37 20 0 61.9 53 - 141 14.45 15.5 201.0

ALS Houston, US Date: 03-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19041158-01MSD Units: UG/L Analysis Date: 23-Apr-2019 20:43

Run ID: VOA6_337183 SeqNo: 5047960 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: LH18/24-SP650_041719

Carbon disulfide 32.63 40 0 81.6 64 - 133 39.07 18 202.0

Carbon tetrachloride 17.3 20 0 86.5 72 - 136 18 4 201.0

Chlorobenzene 16.24 20 0 81.2 82 - 118 16.59 2.13 20 S1.0

Chloroethane 14.51 20 0 72.5 60 - 138 14.76 1.71 201.0

Chloroform 14.47 20 0 72.3 79 - 124 14.95 3.29 20 S1.0

Chloromethane 18.33 20 0 91.6 50 - 139 16.8 8.69 201.0

cis-1,2-Dichloroethene 16.4 20 0 82.0 78 - 123 16.81 2.44 201.0

cis-1,3-Dichloropropene 15.19 20 0 76.0 75 - 124 15.54 2.22 201.0

Dibromochloromethane 16.04 20 0 80.2 74 - 126 15.74 1.88 201.0

Dibromomethane 15.36 20 0 76.8 79 - 123 15.58 1.43 20 S1.0

Dichlorodifluoromethane 16.09 20 0 80.5 32 - 152 17.46 8.13 201.0

Ethylbenzene 16.44 20 0 82.2 79 - 121 16.87 2.58 201.0

Hexachlorobutadiene 21.25 20 0 106 66 - 134 18.99 11.2 201.0

Isopropylbenzene 17.07 20 0 85.4 72 - 131 17.59 2.97 201.0

m,p-Xylene 33.08 40 0 82.7 80 - 121 33.71 1.88 202.0

Methylene chloride 14.24 20 0 71.2 74 - 124 14.81 3.89 20 S2.0

Naphthalene 17.46 20 0 87.3 61 - 128 15.71 10.5 201.0

n-Butylbenzene 18.86 20 0 94.3 75 - 128 17.62 6.77 201.0

n-Propylbenzene 18.27 20 0 91.3 76 - 126 17.46 4.5 201.0

o-Xylene 16.76 20 0 83.8 78 - 122 16.98 1.25 201.0

sec-Butylbenzene 18.86 20 0 94.3 77 - 126 17.82 5.71 201.0

Styrene 16.32 20 37.33 -105 78 - 123 16.55 1.39 20 S1.0

tert-Butylbenzene 18.79 20 0 94.0 78 - 124 17.94 4.64 201.0

Tetrachloroethene 18.09 20 0 90.5 74 - 129 18.23 0.753 201.0

Toluene 16.76 20 1.754 75.0 80 - 121 16.88 0.681 20 S1.0

trans-1,2-Dichloroethene 14.81 20 0 74.1 75 - 124 15.9 7.07 20 S1.0

trans-1,3-Dichloropropene 15.1 20 0 75.5 73 - 127 15.43 2.16 201.0

Trichloroethene 16.34 20 0 81.7 79 - 123 17.13 4.75 201.0

Trichlorofluoromethane 15.18 20 0 75.9 65 - 141 16.58 8.81 201.0

Vinyl chloride 14.64 20 0 73.2 58 - 137 16.04 9.13 201.0

45.29 50 0 90.6 81 - 118 45.1 0.429 201.0Surr: 1,2-Dichloroethane-d4

49.33 50 0 98.7 85 - 114 50.66 2.67 201.0Surr: 4-Bromofluorobenzene

45.6 50 0 91.2 80 - 119 46.19 1.29 201.0Surr: Dibromofluoromethane

49.55 50 0 99.1 89 - 112 48.87 1.38 201.0Surr: Toluene-d8

ALS Houston, US Date: 03-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337183 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

The following samples were analyzed in this batch: HS19041158-01               HS19041158-02

ALS Houston, US Date: 03-May-19

Page 17 of 24

00937894



Client:
Project:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples

WorkOrder: HS19041158

QC BATCH REPORT

Batch ID: R337759 ( 0 ) Instrument: ICS2100 Method: ANIONS BY SW9056A

Sample ID: WBLKW-043019 Units: mg/L Analysis Date: 01-May-2019 21:32

Run ID: ICS2100_337759 SeqNo: 5060505 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chloride 0.500   U0.500

Sulfate 0.500   U0.500

Sample ID: WLCSW2-043019 Units: mg/L Analysis Date: 01-May-2019 21:47

Run ID: ICS2100_337759 SeqNo: 5060506 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chloride 19.86 20 0 99.3 80 - 1200.500

Sulfate 19.62 20 0 98.1 80 - 1200.500

Sample ID: WLCSDW2-043019 Units: mg/L Analysis Date: 01-May-2019 22:02

Run ID: ICS2100_337759 SeqNo: 5060507 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Chloride 20.1 20 0 101 80 - 120 19.86 1.21 200.500

Sulfate 19.99 20 0 100.0 80 - 120 19.62 1.87 200.500

Sample ID: HS19041343-10MS Units: mg/L Analysis Date: 02-May-2019 01:12

Run ID: ICS2100_337759 SeqNo: 5060520 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Chloride 3619 100 3606 12.8 80 - 120 SEO 5.00

Sulfate 344.8 100 248.2 96.6 80 - 1205.00

Sample ID: HS19041343-10MSD Units: mg/L Analysis Date: 02-May-2019 01:27

Run ID: ICS2100_337759 SeqNo: 5060521 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Chloride 3567 100 3606 -38.8 80 - 120 3619 1.44 20 SEO 5.00

Sulfate 344.7 100 248.2 96.4 80 - 120 344.8 0.0528 205.00

The following samples were analyzed in this batch: HS19041158-01

ALS Houston, US Date: 03-May-19
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
Longhorn GW Treatment Plant Bi-Weekly Samples
HS19041158

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: 03-May-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

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

 Oklahoma  2018-156  31-Aug-2019

 North Carolina  624-2019  31-Dec-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

 Texas  TX104704231-19-23  30-Apr-2020

03-May-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19041158
Project: Longhorn GW Treatment Plant Bi-Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19041158-01 LH18/24-SP650_041719 Login 4/19/2019 3:03:49 PM JRM WET309

HS19041158-01 LH18/24-SP650_041719 Login 4/19/2019 3:03:49 PM JRM VOA166

HS19041158-02 Trip Blank Login 4/19/2019 3:03:49 PM JRM VOA166

ALS Houston, US 03-May-19Date: 
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NDR

18-Apr-2019 09:33Date/Time Received:

HS19041158

Bhate Environmental

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

0.5c/0.5c UC/C IR11
42885
04/19/2019 15:34

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Jared R. Makan
DateeSignatureDateeSignature

19-Apr-201919-Apr-2019

ALS CourierWater 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-May-19Date: 
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19041072
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE SUMMARY

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

HS19041072-01 17-Apr-2019 14:00 18-Apr-2019 09:33LH18/24-SP650_041719 Water

HS19041072-02 17-Apr-2019 14:00 18-Apr-2019 09:33LH18/24-SP650_041719_BIX Water

ALS Houston, US 29-Apr-19Date: 

00937902



Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

Work Order Comments

The analysis for TOC was subcontracted to ALS Environmental in Kelso, WA. Final Report attached.•

WetChemistry by Method E350.3

Batch ID: R337210

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

WetChemistry by Method E365.3

Batch ID: R337124

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

ALS Houston, US 29-Apr-19Date: 

00937903



Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_041719

WorkOrder:
Lab ID:

Collection Date:

HS19041072
HS19041072-01

17-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3 Analyst:  KVL
1mg/L 24-Apr-2019  12:200.20Nitrogen, Ammonia (As N) 0.2017 0.10

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3 Analyst:  KVL

10mg/L 18-Apr-2019  17:400.100Phosphorus, Total 
Orthophosphate (As P)

0.2504.37 0.200

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 26-Apr-2019  17:590Subcontract Analysis See Attached 0

29-Apr-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_041719_BIX

WorkOrder:
Lab ID:

Collection Date:

HS19041072
HS19041072-02

17-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 25-Apr-2019  17:260Subcontract Analysis See Attached 0

29-Apr-19Date: ALS Houston, US

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

00937905



Client:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19041072
DATES REPORT

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

Batch ID R337124 Test Name : ORTHO PHOSPHATE (PO4) AS P BY E365.3 Matrix: Water

18 Apr 2019 17:40HS19041072-01 17 Apr 2019 14:00 10LH18/24-SP650_041719

Batch ID R337210 Test Name : AMMONIA AS N BY E350.3(ISE) Matrix: Water

24 Apr 2019 12:20HS19041072-01 17 Apr 2019 14:00 1LH18/24-SP650_041719

Batch ID R337297 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

25 Apr 2019 17:26HS19041072-02 17 Apr 2019 14:00 1LH18/24-SP650_041719_BIX

Batch ID R337373 Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water

26 Apr 2019 17:59HS19041072-01 17 Apr 2019 14:00 1LH18/24-SP650_041719

29-Apr-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19041072

QC BATCH REPORT

Batch ID: R337124 ( 0 ) Instrument: UV-2450 Method: ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Sample ID: MBLK-R337124 Units: mg/L Analysis Date: 18-Apr-2019 17:40

Run ID: UV-2450_337124 SeqNo: 5046437 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.0200   U0.0250

Sample ID: LCS-R337124 Units: mg/L Analysis Date: 18-Apr-2019 17:40

Run ID: UV-2450_337124 SeqNo: 5046436 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.249 0.25 0 99.6 85 - 1150.0250

Sample ID: LCSD-R337124 Units: mg/L Analysis Date: 18-Apr-2019 17:40

Run ID: UV-2450_337124 SeqNo: 5046435 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.251 0.25 0 100 85 - 115 0.249 0.8 200.0250

Sample ID: HS19041082-01MS Units: mg/L Analysis Date: 18-Apr-2019 17:40

Run ID: UV-2450_337124 SeqNo: 5046439 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.311 0.25 0.065 98.4 80 - 1200.0250

Sample ID: HS19041082-01MSD Units: mg/L Analysis Date: 18-Apr-2019 17:40

Run ID: UV-2450_337124 SeqNo: 5046438 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.316 0.25 0.065 100 80 - 120 0.311 1.59 200.0250

The following samples were analyzed in this batch: HS19041072-01

ALS Houston, US Date: 29-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19041072

QC BATCH REPORT

Batch ID: R337210 ( 0 ) Instrument: WetChem_HS Method: AMMONIA AS N BY E350.3(ISE)

Sample ID: MBLK-R337210 Units: mg/L Analysis Date: 24-Apr-2019 12:20

Run ID: WetChem_HS_337210 SeqNo: 5048433 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Nitrogen, Ammonia (As N) 0.10   U0.20

Sample ID: LCS-R337210 Units: mg/L Analysis Date: 24-Apr-2019 12:20

Run ID: WetChem_HS_337210 SeqNo: 5048429 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Nitrogen, Ammonia (As N) 9.971 10 0 99.7 80 - 1200.20

Sample ID: HS19041148-01MS Units: mg/L Analysis Date: 24-Apr-2019 12:20

Run ID: WetChem_HS_337210 SeqNo: 5048424 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Nitrogen, Ammonia (As N) 9.456 10 0.157 93.0 80 - 1200.20

Sample ID: HS19041148-01MSD Units: mg/L Analysis Date: 24-Apr-2019 12:20

Run ID: WetChem_HS_337210 SeqNo: 5048423 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Nitrogen, Ammonia (As N) 9.899 10 0.157 97.4 80 - 120 9.456 4.58 200.20

The following samples were analyzed in this batch: HS19041072-01

ALS Houston, US Date: 29-Apr-19

00937908



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
HS19041072

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-Apr-19

00937909



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 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

 North Carolina  624-2019  31-Dec-2019

 California  2919, 2018-2019  30-Apr-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

29-Apr-19Date: ALS Houston, US

00937910



Client: Bhate Environmental Associates, Inc.

Work Order: HS19041072
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19041072-01 LH18/24-SP650_041719 Login 4/18/2019 1:54:23 PM NDR WET270

HS19041072-01 LH18/24-SP650_041719 Login 4/18/2019 1:54:23 PM NDR WET270

HS19041072-01 LH18/24-SP650_041719 Login 4/18/2019 1:54:23 PM NDR Sub

HS19041072-02 LH18/24-SP650_041719_BIX Login 4/18/2019 1:54:23 PM NDR Sub

ALS Houston, US 29-Apr-19Date: 

00937911



NDR

18-Apr-2019 09:33Date/Time Received:

HS19041072

Bhate Environmental

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

0.5C  uc/c IR 11
42885
04/18/2019 2:30PM

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Sample Bottle count does not match COC= 4 Rec'd = 5

Checklist completed by: Nilesh D. Ranchod
DateeSignatureDateeSignature

18-Apr-201918-Apr-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

2 Page(s)

ALS Houston, US 29-Apr-19Date: 

00937912
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April 26, 2019 Analytical Report for Service Request No: K1903542

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 April 19, 2019

RE: HS19041072

Dear RJ,

K1903542.

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 PARTNER
Page 1 of 43

00937915

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 43
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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

Page 3 of 43
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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.

Page 4 of 43
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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.

Page 5 of 43
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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 43
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CASE NARRATIVE

Client:
Project:
Sample Matrix:

Service Request:
Date Received:

ALS Environmental - US
HS19041072
Water

K1903542
04/19/2019

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:
One water sample was received for analysis at ALS Environmental on 04/19/2019. 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 04/26/2019

Page 7 of 43
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kelley.lovejoy
Kelley Lovejoy



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 43
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A 
V\ \ cl D) ~t-{ ~··· 

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: Dept of Defense 

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 Modashia 

10450 Stancliff Rd, Ste 210 

+ 1 281 530 5656 

RJ.Modashia@alsglobal.com 

Jumoke M. Lawal 

jumoke.lawal@alsglobal.com 

~~.~~r_,~~~·~i;i ·i~\;te!'!Js~~e~10 •• · .. · 
Al\IAl.YS.IS. RSQl:J.eSTEO ; 

·--. ->•:/;".•:/·;/ '\":"';,:•/.'•' ',·<· •(-'_.">·.--•.'-, 

1. HS19041072-01 LH18/24-SP650_041719 

TDC Analysis for DOD Level IV 

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

QC Level: DOD IV (DoD Data Package) 

COC ID! 11163 

Phone: +1 360 501 3312 

INVOICE 
INFORMATION: 

company: 

contact: 

Address: 

Phone: 

Reference: 

TSR: 

ALS Houston 

Accounts Payable 

10450 Stancliff Rd, Ste 210 

+1 281 530 5656 

HS19041072 

Danielle Winnings 

• .J\1.A.J'R,tx ....• • ••• ·• q:~t~~(;"f zOAJ'e •• 
'0Uel1/l\TE. ,,',, ,,,,,,,,,,:e,, 

Water 17 Apr 2019 14:00 

26 Apr 2019 

Relinquished By: 

Received By: 

Date/Tl me: 

~[&:/:Jatefrime: 
~-L-~~~~~~~ ....... -,,~-

L\\ \~\ \C\ \ i1:oa, 

lf/ rci/1 °l 00 52) 
Cooler ID(s): Temperature(s): 

Page 9 of 43
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A 
-w: Request K19 Client AL5 ·fWvj~ . 

Cooler Receipt and Preservation Form 
Pck 

l\1, /)'L-\ 11 
\,.J.· v-·· ) 

Received: l{/ 1q J (°! Opened: lf/! lf /r5 
It l.=:t 

By: Yn Unloaded: 4770/(°! ~-
I I 

I. Samples were received via? USPS ~ UPS 

2. Samples were received in: (circle) · ~ .. Box 

3. Were custody seals on coolers? NA /Q N 

DHL PDX Courier Hand Delivered 

Envelope Other 
If yes, how many a_n_d_w_h_e-re_? ___ ~,,,__fy __ Ch: __ f_ NA 

If present, were custody seals intact? G) N If present, were they signed and dated? G 
Raw Corrected. Raw Corrected Corr. Thermometer Cooler/CDC ID Tracking Number 

Cooler Temp CoolerTemo Temo Blank TemoBlank Factor ID .NA NA 
-ro, 3 ·-O ;'2 n, ~ () :l D ".-? C] C:.. fl ! /.; :5 Ywlf 7 '6 :>2-0· 3 7 ?-

= 

·~ 

~i~~~ 
-···-· 

~ 
y papers properly ( mk, s1gnv .... , ) 

6. ·Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 
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? 

IO. 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. 

Sample ID on Bottle Sample ID on COC Identified by: 

NA 

NA 

NA 

NA 

NA 

~ 

Bottle Count Out of Head- Volume Reagent Lot 

([) 
GJ 
& 
G) 
0 
(i) 

y 

N 

'Filed 

N ,, 
N 

N 

N 

N 

N 

Sample ID Bottle Tvpe Temp soace Broke DH Reagent added Number Initials Time 

Votes, Discrepancies, & Resolutions: ____________________ ---c=~ 

7/25116 Page __ of. __ _ 
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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:

04/19/19

K1903542

Date Received:
Date Collected:

Service Request:

Water
HS19041072
ALS Environmental - US

Sample Matrix:
Project: 04/17/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

LH18/24-SP650_041719 04/25/19 15:4310.070.501.89K1903542-001
Method Blank 04/25/19 14:5910.070.50  UNDK1903542-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  04/26/19 2:48:00 PM 19-0000506107 rev 00Superset Reference:

Page 12 of 43
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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
HS19041072
Water

SM 5310 C
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1903542
04/17/19
04/19/19

mg/L
NA

Replicate Sample Summary
Carbon, Total Organic

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL MDL RPD

Duplicate
Result Average

Sample
Result

1 0.50 0.07 1.89 1.87 1.88 10LH18/24-SP650_041719 K1903542-001DUP 04/25/19

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  04/26/19 2:48:26 PM 19-0000506107 rev 00Superset Reference:

Page 13 of 43
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QA/QC Report

mg/L
K1903601-008 Basis:Lab Code:

Units:Sample Name: Batch QC

Carbon, Total Organic
Duplicate Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

ALS Environmental - US
HS19041072
Water

Service Request:

Date Analyzed:
Date Received:

K1903542

04/26/19
N/A

Date Collected: N/A

None
SM 5310 C

Prep Method:
Analysis Method:

Analyte Name
RPD 
LimitRPDResult

Sample 
Result

Spike 
Amount % Rec

Matrix Spike
K1903601-008MS K1903601-008DMS

Duplicate Matrix Spike

% Rec
Spike 

AmountResult
% Rec 
Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Carbon, Total Organic 43.2 248 200 102 246 200 101 83-117 <1 10

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  04/26/19 2:48:00 PM 19-0000506107 rev 00Superset Reference:
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Sample Name

K1903542
Date Analyzed:
Service Request:

Water
HS19041072
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: 632947

04/25/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117105 25.026.3K1903542-LCS

19-0000506107 rev 00Superset Reference:Printed  04/26/19 2:48:01 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
HS19041072

Client: Service Request: K1903542

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-11010325.8632947 25.004/25/19 14:30KQ1905282-36CCV1
90-11010225.5632947 25.004/25/19 19:00KQ1905282-37CCV2
90-11010225.6632947 25.004/25/19 23:56KQ1905282-38CCV3
90-1109924.7632947 25.004/26/19 04:13KQ1905282-39CCV4

19-0000506107 rev 00Printed  04/26/19 2:48:01 PM Superset Reference:
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1903542

QA/QC Report

mg/L

HS19041072

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed MRL MDL QResult

dba ALS Environmental

CCB1 KQ1905282-30 04/25/19 14:45 0.50632947 0.07 UND
CCB2 KQ1905282-31 04/25/19 19:00 0.50632947 0.07 UND
CCB3 KQ1905282-32 04/26/19 00:11 0.50632947 0.07 UND
CCB4 KQ1905282-33 04/26/19 04:28 0.50632947 0.07 UND

19-0000506107 rev 00Printed  04/26/19 2:48:01 PM Superset Reference:
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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 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 18 of 43

00937932



 

 

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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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1910478; 1910480; 1910483; 
1911288                                                                        

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2241 (237388)

 
 
General Set Information:  There were four 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:  Field sample 1910480001 was analyzed and reported from a 1:1,000 dilution.  The reporting limit has 
been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 649380) was less than 1/2 the CRDL.  The recovery for the LCS 
(649381) was within acceptable parameters.   
 
 
 
 
 
 
 
 

00937958



 

 

 

 
 
MS/MSD Analysis:  MS/MSD was performed on samples 1910837002/03 of Work Order 1910837.  4.0µl of 
Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike target was 
4.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 – 649378) is reported from the analysis of 
the Laboratory Control Sample (LCS – 649381) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Thomas Bosch            April 24, 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: April 25, 2019

34-1911288Workorder:

HS19041072
HS19041072Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1911288001 04/17/19LH18/24-SP650_041719_BIX 04/19/19

Page 1 of 3 Thu, 04/25/19 8:01 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: 34-1911288

Analytical Results

Sample ID: 04/17/2019
04/19/20191911288001Lab ID:

Collected:
Received:

LH18/24-SP650_041719_BIX NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 04/23/2019 10:16
Batch:

Instrument ID:
ELMS/2241 (HBN: 237388) 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

Report Authorization

Analyst Peer ReviewMethod

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

EPA 6850, DoD QSM /S/ Thomas Bosch
04/24/2019 07:51 04/25/2019 07:42

/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 2 of 3 Thu, 04/25/19 8:01 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1911288

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Thu, 04/25/19 8:01 AM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2241 (HBN: 237388)
Thomas Bosch

Workorder: 1911288

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:
649380
04/23/2019 09:20

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

649381
04/23/2019 08:53

Units:

Target

Perchlorate 4.01 4.00 78.8 123.8100

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
04/23/2019 10:43
1910837002Sample:

Analyzed:
Dilution:

Units: ug/L
1
04/23/2019 10:30
1910837001

Result RPD QC Limits

MSD:
Analyzed:

1910837003
04/23/2019 10:57

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.84 95.13.81 20.00.03.95 3.7498.8

 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

04/24/2019 07:52 04/25/2019 07:42

Page 1 of 1 Thursday, April 25, 2019

Quality Control Sample
Batch Report

QCS V4.6
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19040654
Project: LH18/24 GW Treatment Plant Monthly Influent Samples SAMPLE SUMMARY

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

HS19040654-01 10-Apr-2019 14:00 11-Apr-2019 09:00LH18/24-SP140_041019 Water

ALS Houston, US 29-Apr-19Date: 

2 of 110
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Client: CASE NARRATIVE

Work Order:
LH18/24 GW Treatment Plant Monthly Influent Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

Metals by Method SW6020

Batch ID: 139800

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

Wet Chemistry by Method SW7196

Batch ID: R336864

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

ALS Houston, US 29-Apr-19Date: 

3 of 110
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples
LH18/24-SP140_041019

WorkOrder:
Lab ID:

Collection Date:

HS19040654
HS19040654-01

10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

METALS BY ICPMS BY SW6020A Method:SW6020 Analyst:  JHDPrep:SW3010A / 15-Apr-2019

1mg/L 16-Apr-2019  23:35U 0.00110Selenium 0.005000.00250 0.00250

1mg/L 16-Apr-2019  23:35U 0.000200Silver 0.005000.000500 0.000500

HEXAVALENT CHROMIUM BY SW7196A Method:SW7196 Analyst:  MZD
1mg/L 11-Apr-2019  12:10U 0.00600Chromium, Hexavalent 0.01000.0100 0.0100

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 25-Apr-2019  17:260Subcontract Analysis See Attached 0

29-Apr-19Date: ALS Houston, US

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

4 of 110

00938055



WEIGHT LOG

HS19040654
LH18/24 GW Treatment Plant Monthly Influent Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:
Client:

Batch ID: 139800 Method: METALS BY ICPMS BY SW6020A 3010APrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS19040654-01 1 10  10 (mL) 1

29-Apr-19Date: ALS Houston, US

5 of 110
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Client:
LH18/24 GW Treatment Plant Monthly Influent Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19040654
DATES REPORT

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

Batch ID 139800 Test Name : METALS BY ICPMS BY SW6020A Matrix: Water

15 Apr 2019 08:30 16 Apr 2019 23:35HS19040654-01 10 Apr 2019 14:00 1LH18/24-SP140_041019

Batch ID R336864 Test Name : HEXAVALENT CHROMIUM BY SW7196A Matrix: Water

11 Apr 2019 12:10HS19040654-01 10 Apr 2019 14:00 1LH18/24-SP140_041019

Batch ID R337297 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

25 Apr 2019 17:26HS19040654-01 10 Apr 2019 14:00 1LH18/24-SP140_041019

29-Apr-19Date: ALS Houston, US

6 of 110
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples

WorkOrder: HS19040654

QC BATCH REPORT

Batch ID: 139800 ( 0 ) Instrument: ICPMS05 Method: ICP-MS METALS BY SW6020A

Sample ID: MBLK-139800 Units: mg/L Analysis Date: 16-Apr-2019 22:45

Run ID: ICPMS05_336650 SeqNo: 5038034 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Selenium 0.00250   U0.00200

Silver 0.000500   U0.00200

Sample ID: LCS-139800 Units: mg/L Analysis Date: 16-Apr-2019 22:48

Run ID: ICPMS05_336650 SeqNo: 5038035 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Selenium 0.05057 0.05 0 101 80 - 1200.00200

Silver 0.05065 0.05 0 101 80 - 1200.00200

Sample ID: HS19040658-01MS Units: mg/L Analysis Date: 16-Apr-2019 22:58

Run ID: ICPMS05_336650 SeqNo: 5038040 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Selenium 0.05136 0.05 0.000747 101 80 - 1200.00200

Silver 0.04992 0.05 0.000017 99.8 80 - 1200.00200

Sample ID: HS19040658-01MSD Units: mg/L Analysis Date: 16-Apr-2019 23:01

Run ID: ICPMS05_336650 SeqNo: 5038041 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Selenium 0.05176 0.05 0.000747 102 80 - 120 0.05136 0.78 200.00200

Silver 0.04999 0.05 0.000017 99.9 80 - 120 0.04992 0.14 200.00200

Sample ID: HS19040658-01PDS Units: mg/L Analysis Date: 16-Apr-2019 23:03

Run ID: ICPMS05_336650 SeqNo: 5038042 PrepDate: 15-Apr-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:

Selenium 0.101 0.1 0.000747 100 75 - 1250.00200

Silver 0.0996 0.1 0.000017 99.6 75 - 1250.00200

ALS Houston, US Date: 29-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples

WorkOrder: HS19040654

QC BATCH REPORT

Batch ID: 139800 ( 0 ) Instrument: ICPMS05 Method: ICP-MS METALS BY SW6020A

Sample ID: HS19040658-01SD Units: mg/L Analysis Date: 16-Apr-2019 22:56

Run ID: ICPMS05_336650 SeqNo: 5038039 PrepDate: 15-Apr-2019 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:

Selenium 0.0125 0.000747 0 10   U0.0100

Silver 0.00250 0.000017 0 10   U0.0100

The following samples were analyzed in this batch: HS19040654-01

ALS Houston, US Date: 29-Apr-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples

WorkOrder: HS19040654

QC BATCH REPORT

Batch ID: R336864 ( 0 ) Instrument: UV-2450 Method: HEXAVALENT CHROMIUM BY SW7196A

Sample ID: MBLK-336864 Units: mg/L Analysis Date: 11-Apr-2019 12:10

Run ID: UV-2450_336864 SeqNo: 5041191 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chromium, Hexavalent 0.0100   U0.0100

Sample ID: LCS-336864 Units: mg/L Analysis Date: 11-Apr-2019 12:10

Run ID: UV-2450_336864 SeqNo: 5041192 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chromium, Hexavalent 0.243 0.25 0 97.2 90 - 1110.0100

Sample ID: HS19040652-01MS Units: mg/L Analysis Date: 11-Apr-2019 12:10

Run ID: UV-2450_336864 SeqNo: 5041195 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Chromium, Hexavalent 0.242 0.25 -0.003 98.0 90 - 1110.0100

Sample ID: HS19040652-01MSD Units: mg/L Analysis Date: 11-Apr-2019 12:10

Run ID: UV-2450_336864 SeqNo: 5041196 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Chromium, Hexavalent 0.251 0.25 -0.003 102 90 - 111 0.242 3.65 200.0100

The following samples were analyzed in this batch: HS19040654-01

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

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples
HS19040654

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-Apr-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 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

 North Carolina  624-2019  31-Dec-2019

 California  2919, 2018-2019  30-Apr-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

29-Apr-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19040654
Project: LH18/24 GW Treatment Plant Monthly Influent Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19040654-01 LH18/24-SP140_041019 Login 4/11/2019 11:03:58 AM RPG WET070

HS19040654-01 LH18/24-SP140_041019 Login 4/11/2019 11:03:58 AM RPG WET070

HS19040654-01 LH18/24-SP140_041019 Login 4/11/2019 11:03:58 AM RPG MET033

ALS Houston, US 29-Apr-19Date: 
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PMG

11-Apr-2019 09:00Date/Time Received:

HS19040654

Bhate Environmental

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

4.7c uc/c IR 25
25587
04/11/2019 11:00

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Raegen Giga
DateeSignatureDateeSignature

11-Apr-201911-Apr-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)

ALS Houston, US 29-Apr-19Date: 
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1910478; 1910480; 1910483; 
1911288                                                                        

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2241 (237388)

 
 
General Set Information:  There were four 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:  Field sample 1910480001 was analyzed and reported from a 1:1,000 dilution.  The reporting limit has 
been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 649380) was less than 1/2 the CRDL.  The recovery for the LCS 
(649381) was within acceptable parameters.   
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MS/MSD Analysis:  MS/MSD was performed on samples 1910837002/03 of Work Order 1910837.  4.0µl of 
Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike target was 
4.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 – 649378) is reported from the analysis of 
the Laboratory Control Sample (LCS – 649381) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Thomas Bosch            April 24, 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: April 25, 2019

34-1910480Workorder:

HS19040654
HS19040654Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1910480001 04/10/19LH18/24-SP140_041019 04/12/19

Page 1 of 3 Thu, 04/25/19 7:56 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: 34-1910480

Analytical Results

Sample ID: 04/10/2019
04/12/20191910480001Lab ID:

Collected:
Received:

LH18/24-SP140_041019 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 04/23/2019 09:49
Batch:

Instrument ID:
ELMS/2241 (HBN: 237388) 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

400010005600 2000Perchlorate 1000

Comments

Workorder: 1910480

Field sample 1910480001 was analyzed and reported from a 1:1,000 dilution.  The reporting limit has 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
04/24/2019 07:51 04/25/2019 07:42

/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 2 of 3 Thu, 04/25/19 7:56 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1910480

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Thu, 04/25/19 7:56 AM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2241 (HBN: 237388)
Thomas Bosch

Workorder: 1910480

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:
649380
04/23/2019 09:20

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

649381
04/23/2019 08:53

Units:

Target

Perchlorate 4.01 4.00 78.8 123.8100

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
04/23/2019 10:43
1910837002Sample:

Analyzed:
Dilution:

Units: ug/L
1
04/23/2019 10:30
1910837001

Result RPD QC Limits

MSD:
Analyzed:

1910837003
04/23/2019 10:57

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.84 95.13.81 20.00.03.95 3.7498.8

 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

04/24/2019 07:52 04/25/2019 07:42

Page 1 of 1 Thursday, April 25, 2019

Quality Control Sample
Batch Report

QCS V4.6
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19040653
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE SUMMARY

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

HS19040653-01 10-Apr-2019 14:00 11-Apr-2019 09:00LH18/24-SP650_041019 Water

HS19040653-02 10-Apr-2019 14:00 11-Apr-2019 09:00LH18/24-SP650_041019_BIX Water

ALS Houston, US 25-Apr-19Date: 
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Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

The analysis for TOC was subcontracted to ALS Environmental in Kelso, WA.  Final report attached.

•

WetChemistry by Method E350.3

Batch ID: R336526

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

WetChemistry by Method E365.3

Batch ID: R336521

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

ALS Houston, US 25-Apr-19Date: 
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_041019

WorkOrder:
Lab ID:

Collection Date:

HS19040653
HS19040653-01

10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3 Analyst:  KVL
1mg/L 12-Apr-2019  14:200.20Nitrogen, Ammonia (As N) 0.2015 0.10

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3 Analyst:  MZD

10mg/L 11-Apr-2019  11:440.100Phosphorus, Total 
Orthophosphate (As P)

0.2503.92 0.200

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 19-Apr-2019  09:110Subcontract Analysis See Attached 0

25-Apr-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_041019_BIX

WorkOrder:
Lab ID:

Collection Date:

HS19040653
HS19040653-02

10-Apr-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 25-Apr-2019  17:260Subcontract Analysis See Attached 0

25-Apr-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19040653
DATES REPORT

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

Batch ID R336521 Test Name : ORTHO PHOSPHATE (PO4) AS P BY E365.3 Matrix: Water

11 Apr 2019 11:44HS19040653-01 10 Apr 2019 14:00 10LH18/24-SP650_041019

Batch ID R336526 Test Name : AMMONIA AS N BY E350.3(ISE) Matrix: Water

12 Apr 2019 14:20HS19040653-01 10 Apr 2019 14:00 1LH18/24-SP650_041019

Batch ID R336898 Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water

19 Apr 2019 09:11HS19040653-01 10 Apr 2019 14:00 1LH18/24-SP650_041019

Batch ID R337297 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

25 Apr 2019 17:26HS19040653-02 10 Apr 2019 14:00 1LH18/24-SP650_041019_BIX

25-Apr-19Date: ALS Houston, US

00938166



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19040653

QC BATCH REPORT NEW

Batch ID: R336521 ( 0 ) Instrument: UV-2450 Method: ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Sample ID: MBLK-336521 Units: mg/L Analysis Date: 11-Apr-2019 11:44

Run ID: UV-2450_336521 SeqNo: 5033937 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.0200   U0.0250

Sample ID: LCS-336521 Units: mg/L Analysis Date: 11-Apr-2019 11:44

Run ID: UV-2450_336521 SeqNo: 5033938 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.246 0.25 0 98.4 85 - 1150.0250

Sample ID: HS19040553-02MS Units: mg/L Analysis Date: 11-Apr-2019 11:44

Run ID: UV-2450_336521 SeqNo: 5033940 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.286 0.25 0.042 97.6 80 - 1200.0250

Sample ID: HS19040553-02MSD Units: mg/L Analysis Date: 11-Apr-2019 11:44

Run ID: UV-2450_336521 SeqNo: 5033941 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.294 0.25 0.042 101 80 - 120 0.286 2.76 200.0250

The following samples were analyzed in this batch: HS19040653-01

ALS Houston, US Date: 25-Apr-19

00938167



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19040653

QC BATCH REPORT NEW

Batch ID: R336526 ( 0 ) Instrument: WetChem_HS Method: AMMONIA AS N BY E350.3(ISE)

Sample ID: MBLK-R336526 Units: mg/L Analysis Date: 12-Apr-2019 14:20

Run ID: WetChem_HS_336526 SeqNo: 5034013 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Nitrogen, Ammonia (As N) 0.10   U0.20

Sample ID: LCS-R336526 Units: mg/L Analysis Date: 12-Apr-2019 14:20

Run ID: WetChem_HS_336526 SeqNo: 5034012 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Nitrogen, Ammonia (As N) 10.75 10 0 108 85 - 1150.20

Sample ID: HS19040604-01MS Units: mg/L Analysis Date: 12-Apr-2019 14:20

Run ID: WetChem_HS_336526 SeqNo: 5034026 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Nitrogen, Ammonia (As N) 10.88 10 0.06212 108 80 - 1200.20

Sample ID: HS19040604-01MSD Units: mg/L Analysis Date: 12-Apr-2019 14:20

Run ID: WetChem_HS_336526 SeqNo: 5034025 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Nitrogen, Ammonia (As N) 11.13 10 0.06212 111 80 - 120 10.88 2.27 200.20

The following samples were analyzed in this batch: HS19040653-01

ALS Houston, US Date: 25-Apr-19

00938168



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
HS19040653

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: 25-Apr-19

00938169



CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 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

 North Carolina  624-2019  31-Dec-2019

 California  2919, 2018-2019  30-Apr-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

25-Apr-19Date: ALS Houston, US

00938170



Client: Bhate Environmental Associates, Inc.

Work Order: HS19040653
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19040653-01 LH18/24-SP650_041019 Login 4/11/2019 10:42:26 AM RPG WET309

HS19040653-01 LH18/24-SP650_041019 Login 4/11/2019 10:42:26 AM RPG WET309

HS19040653-01 LH18/24-SP650_041019 Login 4/11/2019 10:42:26 AM RPG Sub

HS19040653-02 LH18/24-SP650_041019_BIX Login 4/11/2019 10:42:26 AM RPG Sub

ALS Houston, US 25-Apr-19Date: 

00938171



PMG

11-Apr-2019 09:00Date/Time Received:

HS19040653

Bhate Environmental

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

4.7c  uc/c IR 25
25587
04/11/2019 10:55

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Raegen Giga
DateeSignatureDateeSignature

11-Apr-201911-Apr-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)

ALS Houston, US 25-Apr-19Date: 

00938172
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April 18, 2019 Analytical Report for Service Request No: K1903297

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 April 12, 2019

RE: HS19040653

Dear RJ,

K1903297.

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 PARTNER
Page 1 of 43

00938175

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

Chain of Custody

General Chemistry

Raw Data

General Chemistry
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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

Page 3 of 43
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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.

Page 4 of 43
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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.

Page 5 of 43

00938179



 

 

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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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 

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 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 SAMPLE ID 
ANALYSIS REQUESTE.D 

1. HS19040653-01 LH18/24-SP650_041019 

TOC Analysis for DOD Level IV 

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

QC Level: DOD IV (DoD Data Package) 

COC ID: 11112 

Phone: +1 360 501 3312 

INVOICE 
INFORMATION: 

Company: 

Contact: 

Address: 

Phone: 

Reference: 

TSR: 

MATRIX 

Water 

ALS Houston 

Accounts Payable 

10450 Stancliff Rd, Ste 210 

+1 281 530 5656 

H519040653 

Danielle Winnings 

COLLECT DATE 
DUE DATE 

10 Apr 2019 14:00 

19 Apr 2019 

4-111\ ,,, \<$ "° 

r('} 
,--, .-J·' '\. 

' ( 171 \. 
. l\C\IJ ' 
\{\· 

' 

Relinquished By: .R c'&:' Date/Time: 

Rece;ved By ~J 0flei V\«&v-J V!-L-S·t:a(rooate/T;me 11(rz,frq 09zo 
Cooler ID(s): Temperature(s): 

~~~~~~~~~~~-

Page 7 of 43
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. 

A PC 

\ ,/ j( ~/·· 

I " 
Cooler Receipt and Preservation Form 

, (}))·71;; Client .., v VL<--..1 ,......... • 

Received: "I • - f 1 . , 

-:g:;:;quest Kl 9 

By: Unloaded: '1-lfZ-7tq ~ 
{ 

1. Samples were received via? UPS DHL PDX Courier Hand Delivered 

2. Samples were received in; (circle) Other 
~~~~~~~~~~~-

Envelope 

3. Were custody seals on coolers? NA N 

N 

If yes, hGw many and where? • . ~ , 

If present, were custody seals intact? If present, were they signed and dated? 

4. Packing material: Inserts 

c...-.. 
Temp Blank 

«3 

Corr. 
Factor 

o. 
Thermometer 

ID 
~-

Gel Packs 

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: 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

Dry Ice Sleeves 

Indicate in the table below. 
Frozen Partially Thawed Thawed 

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? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

I I. Were VOA vials received withou\headspace? Indicate in the table below. 

12. Was Cl21Res negative? 

Samole ID on Bottle Samole ID on COC . Identified by: 

NA 

NA 

NA 

NA 

NA 

NA 

~ 

Bottle Count Out of Head- Volume Reagent Lot 

Ci) 
CiJ 
0 

t5 
y 

y 

N 

N 

N ,, 
N 

N 

N 

N 

N 

N 

Sample ID . Bottle Type Temp space Broke pH Reagent added Number Initials Time 

7125116 Page __ of_ __ 
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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:

04/12/19

K1903297

Date Received:
Date Collected:

Service Request:

Water
HS19040653
ALS Environmental - US

Sample Matrix:
Project: 04/10/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name LOD
Date

AnalyzedDil.MDLLOQResult Q

LH18/24-SP650_041019 04/16/19 15:0010.070.200.502.37K1903297-001
Method Blank 04/16/19 13:0610.070.200.50  UNDK1903297-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/18/2019 2:14:52 PM 19-0000505111 rev 00Superset Reference:
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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
HS19040653
Water

SM 5310 C
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1903297
04/10/19
04/12/19

mg/L
NA

Replicate Sample Summary
Carbon, Total Organic

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitLOQMRL MDL RPD

Duplicate
Result Average

Sample
Result

<1 50 7 912 908 910 1020Batch QC K1903133-002DUP 04/16/19
1 50 7 944 934 939 1020Batch QC K1903133-003DUP 04/16/19

<1 0.50 0.07 1.05 1.05 1.05 100.20Batch QC K1903192-002DUP 04/16/19
3 0.50 0.07 3.38 3.30 3.34 100.20Batch QC K1903227-001DUP 04/16/19
2 0.50 0.07 3.35 3.29 3.32 100.20Batch QC K1903227-002DUP 04/16/19

NC 0.50 0.07 ND U 0.14 J NC 100.20Batch QC K1903227-003DUP 04/16/19
NC 0.50 0.07 ND U 0.42 J NC 100.20Batch QC K1903227-004DUP 04/16/19
<1 0.50 0.07 2.37 2.39 2.38 100.20LH18/24-SP650_041019 K1903297-001DUP 04/16/19
NC 0.50 0.07 ND U ND U NC 100.20Batch QC K1903367-001DUP 04/16/19
NC 0.50 0.07 ND U ND U NC 100.20Batch QC K1903367-002DUP 04/16/19

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  4/18/2019 2:14:52 PM 19-0000505111 rev 00Superset Reference:
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00938185



QA/QC Report

mg/L
K1903297-001 Basis:Lab Code:

Units:Sample Name: LH18/24-SP650_041019

Carbon, Total Organic
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

ALS Environmental - US
HS19040653
Water

Service Request:

Date Analyzed:
Date Received:

K1903297

04/16/19
04/12/19

Date Collected: 04/10/19

None
SM 5310 C

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1903297-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Carbon, Total Organic 2.37 29.3 25.0 108 83-117

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  4/18/2019 2:14:53 PM 19-0000505111 rev 00Superset Reference:

Page 12 of 43
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Sample Name

K1903297
Date Analyzed:
Service Request:

Water
HS19040653
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: 632160

04/16/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117107 25.026.9K1903297-LCS

19-0000505111 rev 00Superset Reference:Printed  4/18/2019 2:14:53 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
HS19040653

Client: Service Request: K1903297

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-11010325.7632160 25.004/16/19 12:36KQ1904985-02CCV1
90-11010225.4632160 25.004/16/19 16:26KQ1904985-06CCV2
90-11010025.1632160 25.004/16/19 21:36KQ1904985-07CCV3
90-11010125.2632160 25.004/17/19 03:15KQ1904985-08CCV4

19-0000505111 rev 00Printed  4/18/2019 2:14:53 PM Superset Reference:

Page 14 of 43
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1903297

QA/QC Report

mg/L

HS19040653

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed LOQ LOD MDL QResult

dba ALS Environmental

CCB1 KQ1904985-01 04/16/19 12:51 0.50632160 0.20 0.07 UND
CCB2 KQ1904985-03 04/16/19 16:40 0.50632160 0.20 0.07 UND
CCB3 KQ1904985-04 04/16/19 21:51 0.50632160 0.20 0.07 UND
CCB4 KQ1904985-05 04/17/19 03:30 0.50632160 0.20 0.07 UND

19-0000505111 rev 00Printed  4/18/2019 2:14:53 PM Superset Reference:

Page 15 of 43
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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 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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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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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1910478; 1910480; 1910483; 
1911288                                                                        

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2241 (237388)

 
 
General Set Information:  There were four 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:  Field sample 1910480001 was analyzed and reported from a 1:1,000 dilution.  The reporting limit has 
been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 649380) was less than 1/2 the CRDL.  The recovery for the LCS 
(649381) was within acceptable parameters.   
 
 
 
 
 
 
 
 

00938218



 

 

 

 
 
MS/MSD Analysis:  MS/MSD was performed on samples 1910837002/03 of Work Order 1910837.  4.0µl of 
Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike target was 
4.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 – 649378) is reported from the analysis of 
the Laboratory Control Sample (LCS – 649381) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Thomas Bosch            April 24, 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: April 25, 2019

34-1910483Workorder:

HS19040653
HS19040653Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1910483001 04/10/19LH18/24-SP650_041019_BIX 04/12/19

Page 1 of 3 Thu, 04/25/19 7:58 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: 34-1910483

Analytical Results

Sample ID: 04/10/2019
04/12/20191910483001Lab ID:

Collected:
Received:

LH18/24-SP650_041019_BIX NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 04/23/2019 10:03
Batch:

Instrument ID:
ELMS/2241 (HBN: 237388) 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

Report Authorization

Analyst Peer ReviewMethod

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

EPA 6850, DoD QSM /S/ Thomas Bosch
04/24/2019 07:51 04/25/2019 07:42

/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 2 of 3 Thu, 04/25/19 7:58 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1910483

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Thu, 04/25/19 7:58 AM ENVREP-V4.8

00938222



Analysis:

Analyzed By:
ELMS/2241 (HBN: 237388)
Thomas Bosch

Workorder: 1910483

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:
649380
04/23/2019 09:20

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

649381
04/23/2019 08:53

Units:

Target

Perchlorate 4.01 4.00 78.8 123.8100

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
04/23/2019 10:43
1910837002Sample:

Analyzed:
Dilution:

Units: ug/L
1
04/23/2019 10:30
1910837001

Result RPD QC Limits

MSD:
Analyzed:

1910837003
04/23/2019 10:57

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.84 95.13.81 20.00.03.95 3.7498.8

 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

04/24/2019 07:52 04/25/2019 07:42

Page 1 of 1 Thursday, April 25, 2019

Quality Control Sample
Batch Report

QCS V4.6
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May 15, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on May 02, 2019 for the analysis presented in the 
following report.

Laboratory Results for: Longhorn GW Treatment Plant Bi-Weekly Samples

Dear Marcia,

Work Order: HS19050138

Project Manager

Generated By:  DAYNA.FISHER

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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May 23, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on May 08, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Weekly Samples

Dear Marcia,

Work Order: HS19050397

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

1 of 163
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May 23, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 3 sample(s) on May 08, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

Dear Marcia,

Work Order: HS19050398

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

1 of 121
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May 23, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 1 sample(s) on May 08, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 GW Treatment Plant Monthly Influent Samples

Dear Marcia,

Work Order: HS19050401

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

1 of 106
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June 03, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on May 15, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Weekly Samples

Dear Marcia,

Work Order: HS19050886

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

1 of 155
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May 29, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on May 15, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LHAAP 18 24

Dear Marcia,

Work Order: HS19050920

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

1 of 25
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June 03, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228

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 2 sample(s) on May 22, 2019 for the analysis presented in the 
following report.

Laboratory Results for: LH18/24 Longhorn GW Treatment Plant Weekly Samples

Dear Marcia,

Work Order: HS19051289

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

1 of 168
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19051289
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE SUMMARY

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

HS19051289-01 21-May-2019 14:00 22-May-2019 09:20LH18/24-SP650_052119 Water

HS19051289-02 21-May-2019 14:00 22-May-2019 09:20LH18/24-SP650_052119_BIX Water

ALS Houston, US 03-jun-19Date: 

2 of 168
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Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

Work Order Comments

The analysis for TOC was subcontracted to ALS Environmental in Holland, MI.  Final report attached.•

WetChemistry by Method E365.3

Batch ID: R339400

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

WetChemistry by Method E350.3

Batch ID: R339366

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

ALS Houston, US 03-Jun-19Date: 

3 of 168
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_052119

WorkOrder:
Lab ID:

Collection Date:

HS19051289
HS19051289-01

21-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3 Analyst:  RG
1mg/L 29-May-2019  11:300.20Nitrogen, Ammonia (As N) 0.2011 0.10

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3 Analyst:  KVL

10mg/L 22-May-2019  18:190.100Phosphorus, Total 
Orthophosphate (As P)

0.2502.47 0.200

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 31-May-2019  09:090Subcontract Analysis See Attached 0

03-Jun-19Date: ALS Houston, US

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

4 of 168
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_052119_BIX

WorkOrder:
Lab ID:

Collection Date:

HS19051289
HS19051289-02

21-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 03-Jun-2019  09:250Subcontract Analysis See Attached 0

03-Jun-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19051289
DATES REPORT

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

Batch ID R339366 Test Name : AMMONIA AS N BY E350.3(ISE) Matrix: Water

29 May 2019 11:30HS19051289-01 21 May 2019 14:00 1LH18/24-SP650_052119

Batch ID R339400 Test Name : ORTHO PHOSPHATE (PO4) AS P BY E365.3 Matrix: Water

22 May 2019 18:19HS19051289-01 21 May 2019 14:00 10LH18/24-SP650_052119

Batch ID R339529 Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water

31 May 2019 09:09HS19051289-01 21 May 2019 14:00 1LH18/24-SP650_052119

Batch ID R339630 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

03 Jun 2019 09:25HS19051289-02 21 May 2019 14:00 1LH18/24-SP650_052119_BIX

03-Jun-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19051289

QC BATCH REPORT

Batch ID: R339366 ( 0 ) Instrument: WetChem_HS Method: AMMONIA AS N BY E350.3(ISE)

Sample ID: MBLK-R339366 Units: mg/L Analysis Date: 29-May-2019 11:30

Run ID: WetChem_HS_339366 SeqNo: 5096552 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Nitrogen, Ammonia (As N) 0.10   U0.20

Sample ID: LCS-R339366 Units: mg/L Analysis Date: 29-May-2019 11:30

Run ID: WetChem_HS_339366 SeqNo: 5096551 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Nitrogen, Ammonia (As N) 10.48 10 0 105 85 - 1150.20

Sample ID: HS19051199-01MS Units: mg/L Analysis Date: 29-May-2019 11:30

Run ID: WetChem_HS_339366 SeqNo: 5096554 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Nitrogen, Ammonia (As N) 10.69 10 0.3169 104 80 - 1200.20

Sample ID: HS19051199-01MSD Units: mg/L Analysis Date: 29-May-2019 11:30

Run ID: WetChem_HS_339366 SeqNo: 5096553 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Nitrogen, Ammonia (As N) 10.81 10 0.3169 105 80 - 120 10.69 1.12 200.20

The following samples were analyzed in this batch: HS19051289-01

ALS Houston, US Date: 03-Jun-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19051289

QC BATCH REPORT

Batch ID: R339400 ( 0 ) Instrument: UV-2450 Method: ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Sample ID: MBLK-R339400 Units: mg/L Analysis Date: 22-May-2019 18:19

Run ID: UV-2450_339400 SeqNo: 5097260 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.0200   U0.0250

Sample ID: LCS-R339400 Units: mg/L Analysis Date: 22-May-2019 18:19

Run ID: UV-2450_339400 SeqNo: 5097259 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.248 0.25 0 99.2 85 - 1150.0250

Sample ID: HS19051289-01MS Units: mg/L Analysis Date: 22-May-2019 18:19

Run ID: UV-2450_339400 SeqNo: 5097262 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: LH18/24-SP650_052119

Phosphorus, Total Orthophosphate 
(As P)

5.03 2.5 2.47 102 80 - 1200.250

Sample ID: HS19051289-01MSD Units: mg/L Analysis Date: 22-May-2019 18:19

Run ID: UV-2450_339400 SeqNo: 5097261 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: LH18/24-SP650_052119

Phosphorus, Total Orthophosphate 
(As P)

4.98 2.5 2.47 100 80 - 120 5.03 0.999 200.250

The following samples were analyzed in this batch: HS19051289-01

ALS Houston, US Date: 03-Jun-19
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
HS19051289

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-Jun-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

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

 Oklahoma  2018-156  31-Aug-2019

 North Carolina  624-2019  31-Dec-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

 Texas  TX104704231-19-23  30-Apr-2020

03-Jun-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19051289
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19051289-01 LH18/24-SP650_052119 Login 22/05/2019 11:49:20 NDR WET250

HS19051289-01 LH18/24-SP650_052119 Login 22/05/2019 11:49:20 NDR WET250

HS19051289-01 LH18/24-SP650_052119 Login 22/05/2019 11:49:20 NDR Sub

HS19051289-02 LH18/24-SP650_052119_BIX Login 22/05/2019 11:49:20 NDR Sub

ALS Houston, US 03-jun-19Date: 
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NDR

22-May-2019 09:20Date/Time Received:

HS19051289

Bhate Environmental

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

3.0C /3.0c UC/C IR25
43734
05/22/2019 12:30PM

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Nilesh D. Ranchod
DateeSignatureDateeSignature

22-May-201922-May-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-Jun-19Date: 
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May 31, 2019 Analytical Report for Service Request No: K1904714

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 May 23, 2019

RE: HS19051289

Dear RJ,

K1904714.

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 PARTNER15 of 168
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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

16 of 168

00938334



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.
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CASE NARRATIVE

Client:
Project:
Sample Matrix:

Service Request:
Date Received:

ALS Environmental - US
HS19051289
Water

K1904714
05/23/2019

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:
One water sample was received for analysis at ALS Environmental on 05/23/2019. 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 05/31/2019
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A 
!cf C/tJL/7 

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: Dept of Defense 

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 Modashia 

10450 Stancliff Rd, Ste 210 

+1 281 530 5656 

RJ.Modashia@alsglobal.com 

Jumoke M. Lawal 

jumoke.lawal@alsglobal.com 

LAB SAM.PLE)D CLIENT SAMPLE 1D 
ANALYSIS REQU.ESTl:D 

1. HS19051289·01 LH18/24·SP650_052119 

TOC Analysis for DOD Level IV 

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

QC Level: DOD IV (DoD Data Package) 

Relinquished By: ::S ,, :i~vft--Vt'll'"'✓ 

Received By: AJ & cle M'.&J' /,Fl 
~ 4 

Cooler ID( s): 

COC ID: 11350 

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: HS19051289 

TSR: Danielle Winnings 

MATRIX 

Water 

Date/Time; 

Date/Time: 

Temperature(s): 

COLLECT DATE 
D\:Jl:iDATE 

21 May 2019 14:00 

31 May 2019 

5 /1,:i./11 
f 7 5 z. '3 ,,r., 

1 lf: t:)() 

9'5t) 
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8 PC __ _ 
Cooler Receipt and Preservation Form 

Client pK;3 \~\'.PY\. . Service Request K19 __________ _ 

Received: 5 :Z.,3·/'1 Opened: 5· 2'3· l'o/ By: ~=If Unloaded: 5·2'i· 11 By:iJt"' 

1. Samples were received via? USPS 

2. Samples were received in: (circle) 

3. Were custody seals on coolers? 

If present, were custody seals intact? 

Corrected. 

@ UPS 

~ Box 

NA (!) N 

{l) N 

DHL PDX Courier Hand Delivered 

Other ------------
If yes, how many and where? 1 \-YAc-k: 

Envelope 

If present, were they signed and dated? 

Corr. Thermometer Cooler/COC ID Tracking Number 

NA 

(y) N 

-R.,. Raw Corrected 
Cooler Temp Co0Je.-Tem1:1 TemnBlank TemnBlank Factor ID NA NA 'Filed 

I 'l . --Z.. r'), 4., (J .·7 11 ? . .--5r. J -~ - J(J~ "T'1,. I n 177-~ 
• u 

4. Packingmaterial: Inserts~~ Ge/Packs C[vetke')Drylce Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

NA ~ N 

NA N 
If applicable, tissue samples were received: Frozen Partially Thawed Thawed 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA f) N 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA © N 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

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? 

NA (j) N 

~y 
N 

( NA Y N 

~ti) y N 

Samole ID on Bottle Sample ID on COC Identified by. 

Bottle Count Out of Head- Volume Reagent Lot 
Sample ID Bottle Tvoe Temp space Broke pH Reaaent added Number Initials Time 

Notes, Discrepancies, & Resolutions: __ _ 

7125/16 Page __ of __ 24 of 168
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
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Client:

05/23/19

K1904714

Date Received:
Date Collected:

Service Request:

Water
HS19051289
ALS Environmental - US

Sample Matrix:
Project: 05/21/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name LOD
Date

AnalyzedDil.MDLLOQResult Q

LH18/24-SP650_052119 05/24/19 16:2810.070.200.501.65K1904714-001
Method Blank 05/24/19 13:5010.070.200.50  UNDK1904714-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  5/30/2019 2:53:40 PM 19-0000509748 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

HS19051289
ALS Environmental - US Service Request: K1904714

05/21/19Date Collected:
Date Received: 05/23/19

05/24/19Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

LH18/24-SP650_052119 mg/L
Basis:
Units:

K1904714-001 NALab Code:
Sample Name:

RPD LimitLODLOQ MDL
Analysis 
Method RPD

Duplicate 
Sample

K1904714-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Carbon, Total Organic 2 0.50 0.07 1.65 1.68 1.67 100.20SM 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  5/30/2019 2:53:40 PM 19-0000509748 rev 00Superset Reference:
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Sample Name

K1904714
Date Analyzed:
Service Request:

Water
HS19051289
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: 636915

05/24/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117100 25.025.1K1904714-LCS

19-0000509748 rev 00Superset Reference:Printed  5/30/2019 2:53:40 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
HS19051289

Client: Service Request: K1904714

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-1109824.6636915 25.005/24/19 13:21KQ1907129-01CCV1
90-1109824.5636915 25.005/24/19 17:25KQ1907129-02CCV2
90-1109624.1636915 25.005/24/19 22:07KQ1907129-03CCV3
90-1109423.6636915 25.005/25/19 03:05KQ1907129-04CCV4

19-0000509748 rev 00Printed  5/30/2019 2:53:40 PM Superset Reference:
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1904714

QA/QC Report

mg/L

HS19051289

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed LOQ LOD MDL QResult

dba ALS Environmental

CCB1 KQ1907129-05 05/24/19 13:36 0.50636915 0.20 0.07 UND
CCB2 KQ1907129-06 05/24/19 17:39 0.50636915 0.20 0.07 UND
CCB3 KQ1907129-07 05/24/19 22:50 0.50636915 0.20 0.07 UND
CCB4 KQ1907129-08 05/25/19 03:19 0.50636915 0.20 0.07 UND

19-0000509748 rev 00Printed  5/30/2019 2:53:40 PM Superset Reference:
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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 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1914602, 1914603, 1914871, 
1915147  

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2256 (240075)

 
 
General Set Information:  There were nine 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:  Field samples 1914603004/05 was analyzed and reported from a 1:10,000 dilutions.  The reporting 
limits have been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 655029) was less than 1/2 the CRDL.  The recovery for the LCS 
(655030) was within acceptable parameters.   
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MS/MSD Analysis:  MS/MSD was performed on sample 1914602001 (Client ID: LH18/24-SP650_051419_BIX).  

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 – 655027) is reported from the analysis of 
the Laboratory Control Sample (LCS – 655030) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Thomas Bosch                        May 30, 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: May 30, 2019

34-1914871Workorder:

HS19051289
HS19051289Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1914871001 05/21/19LH18/24-SP650_05119_BIX 05/23/19

Page 1 of 3 Thu, 05/30/19 11:58 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: 34-1914871

Analytical Results

Sample ID: 05/21/2019
05/23/20191914871001Lab ID:

Collected:
Received:

LH18/24-SP650_05119_BIX NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/28/2019 12:08
Batch:

Instrument ID:
ELMS/2256 (HBN: 240075) 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

Report Authorization

Analyst Peer ReviewMethod

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

EPA 6850, DoD QSM /S/ Thomas Bosch
05/29/2019 10:39 05/30/2019 11:52

/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 2 of 3 Thu, 05/30/19 11:59 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1914871

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Thu, 05/30/19 11:59 AM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2256 (HBN: 240075)
Thomas Bosch

Workorder: 1914871

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:
655029
05/28/2019 10:08

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

655030
05/28/2019 09:39

Units:

Target

Perchlorate 4.20 4.00 78.8 123.8105

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/28/2019 10:34
655031Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/28/2019 10:21
1914602001

Result RPD QC Limits

MSD:
Analyzed:

655032
05/28/2019 10:48

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.85 1025.09 20.00.04.88 4.0897.7

 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

05/29/2019 13:04 05/30/2019 11:52

Page 1 of 1 Thursday, May 30, 2019

Quality Control Sample
Batch Report

QCS V4.6
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050920
Project: LHAAP 18 24 SAMPLE SUMMARY

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

HS19050920-01 14-May-2019 14:00 15-May-2019 09:13LH 18/24-SP650_051419 Water

HS19050920-02 14-May-2019 00:00CG 040119
-193

15-May-2019 09:13Trip Blank Water

ALS Houston, US 29-may-19Date: 
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Client: CASE NARRATIVE

Work Order:
LHAAP 18 24
Bhate Environmental Associates, Inc.

Project:
HS19050920

GCMS Volatiles by Method SW8260

Batch ID: R339038

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

WetChemistry by Method E300

Batch ID: R339348
Sample ID: HS19051023-01MS

MS and MSD are for an unrelated sample•

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

Bhate Environmental Associates, Inc.
LHAAP 18 24
LH 18/24-SP650_051419

WorkOrder:
Lab ID:

Collection Date:

HS19050920
HS19050920-01

14-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 23-May-2019  15:14U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.201,2-Dichloroethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.502-Butanone 2.01.0 1.0

1UG/L 23-May-2019  15:14U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 1.02-Hexanone 2.01.0 1.0

1UG/L 23-May-2019  15:14U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 23-May-2019  15:14U 0.40Acetone 2.01.0 1.0

1UG/L 23-May-2019  15:14U 0.20Benzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.40Bromobenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.40Bromoform 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.40Bromomethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 23-May-2019  15:14U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30Chloroethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.20Chloroform 1.00.50 0.50

29-May-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
LHAAP 18 24
LH 18/24-SP650_051419

WorkOrder:
Lab ID:

Collection Date:

HS19050920
HS19050920-01

14-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 23-May-2019  15:14U 0.20Chloromethane 1.00.50 0.50

1UG/L 23-May-2019  15:140.20cis-1,2-Dichloroethene 1.01.8 0.50
1UG/L 23-May-2019  15:14U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.20Dibromomethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 23-May-2019  15:14U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 23-May-2019  15:14U 0.40Methylene chloride 2.01.0 1.0

1UG/L 23-May-2019  15:14U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30Naphthalene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30o-Xylene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30Styrene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.20Toluene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 23-May-2019  15:14J 0.20Trichloroethene 1.00.56 0.50
1UG/L 23-May-2019  15:14U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 23-May-2019  15:14U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 23-May-2019  15:1488.7 81-1180
Surr: 4-Bromofluorobenzene 1%REC 23-May-2019  15:14103 85-1140
Surr: Dibromofluoromethane 1%REC 23-May-2019  15:1490.2 80-1190
Surr: Toluene-d8 1%REC 23-May-2019  15:14108 89-1120

ANIONS BY E300.0 Method:E300 Analyst:  KMU
10mg/L 28-May-2019  18:512.00Chloride 5.00231 5.00
10mg/L 28-May-2019  18:512.00Sulfate 5.0024.1 5.00

29-May-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
LHAAP 18 24
Trip Blank

WorkOrder:
Lab ID:

Collection Date:

HS19050920
HS19050920-02

14-May-2019 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 23-May-2019  14:01U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.201,2-Dichloroethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.502-Butanone 2.01.0 1.0

1UG/L 23-May-2019  14:01U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 1.02-Hexanone 2.01.0 1.0

1UG/L 23-May-2019  14:01U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 23-May-2019  14:01U 0.40Acetone 2.01.0 1.0

1UG/L 23-May-2019  14:01U 0.20Benzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.40Bromobenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.40Bromoform 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.40Bromomethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 23-May-2019  14:01U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Chloroethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20Chloroform 1.00.50 0.50

29-May-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00938491



Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LHAAP 18 24
Trip Blank

WorkOrder:
Lab ID:

Collection Date:

HS19050920
HS19050920-02

14-May-2019 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 23-May-2019  14:01U 0.20Chloromethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20cis-1,2-Dichloroethene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20Dibromomethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 23-May-2019  14:01U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 23-May-2019  14:01U 0.40Methylene chloride 2.01.0 1.0

1UG/L 23-May-2019  14:01U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Naphthalene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30o-Xylene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Styrene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20Toluene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20Trichloroethene 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 23-May-2019  14:01U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 23-May-2019  14:0185.6 81-1180
Surr: 4-Bromofluorobenzene 1%REC 23-May-2019  14:01103 85-1140
Surr: Dibromofluoromethane 1%REC 23-May-2019  14:0190.7 80-1190
Surr: Toluene-d8 1%REC 23-May-2019  14:01105 89-1120

29-May-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LHAAP 18 24
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19050920
DATES REPORT

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

Batch ID R339038 Test Name : VOLATILES ORGANICS BY METHOD 8260C Matrix: Water

23 May 2019 15:14HS19050920-01 14 May 2019 14:00 1LH 18/24-SP650_051419

23 May 2019 14:01HS19050920-02 14 May 2019 00:00 1Trip Blank

Batch ID R339348 Test Name : ANIONS BY E300.0 Matrix: Water

28 May 2019 18:51HS19050920-01 14 May 2019 14:00 10LH 18/24-SP650_051419

29-May-19Date: ALS Houston, US

8 of 25

00938493



Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190523 Units: UG/L Analysis Date: 23-May-2019 13:37

Run ID: VOA6_339038 SeqNo: 5088106 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

1,1,1,2-Tetrachloroethane 0.50  U1.0

1,1,1-Trichloroethane 0.50  U1.0

1,1,2,2-Tetrachloroethane 0.50  U1.0

1,1,2-Trichloroethane 0.50  U1.0

1,1-Dichloroethane 0.50  U1.0

1,1-Dichloroethene 0.50  U1.0

1,1-Dichloropropene 0.50  U1.0

1,2,3-Trichlorobenzene 0.50  U1.0

1,2,3-Trichloropropane 0.50  U1.0

1,2,4-Trichlorobenzene 0.50  U1.0

1,2,4-Trimethylbenzene 0.50  U1.0

1,2-Dibromo-3-chloropropane 0.50  U1.0

1,2-Dibromoethane 0.50  U1.0

1,2-Dichlorobenzene 0.50  U1.0

1,2-Dichloroethane 0.50  U1.0

1,2-Dichloropropane 0.50  U1.0

1,3,5-Trimethylbenzene 0.50  U1.0

1,3-Dichlorobenzene 0.50  U1.0

1,3-Dichloropropane 0.50  U1.0

1,4-Dichlorobenzene 0.50  U1.0

2,2-Dichloropropane 0.50  U1.0

2-Butanone 1.0  U2.0

2-Chlorotoluene 0.50  U1.0

2-Hexanone 1.0  U2.0

4-Chlorotoluene 0.50  U1.0

4-Isopropyltoluene 0.50  U1.0

4-Methyl-2-pentanone 1.0  U2.0

Acetone 1.0  U2.0

Benzene 0.50  U1.0

Bromobenzene 0.50  U1.0

Bromochloromethane 0.50  U1.0

Bromodichloromethane 0.50  U1.0

Bromoform 0.50  U1.0

Bromomethane 0.50  U1.0

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190523 Units: UG/L Analysis Date: 23-May-2019 13:37

Run ID: VOA6_339038 SeqNo: 5088106 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Carbon disulfide 1.0  U2.0

Carbon tetrachloride 0.50  U1.0

Chlorobenzene 0.50  U1.0

Chloroethane 0.50  U1.0

Chloroform 0.50  U1.0

Chloromethane 0.50  U1.0

cis-1,2-Dichloroethene 0.50  U1.0

cis-1,3-Dichloropropene 0.50  U1.0

Dibromochloromethane 0.50  U1.0

Dibromomethane 0.50  U1.0

Dichlorodifluoromethane 0.50  U1.0

Ethylbenzene 0.50  U1.0

Hexachlorobutadiene 1.0  U1.0

Isopropylbenzene 0.50  U1.0

m,p-Xylene 1.0  U2.0

Methylene chloride 1.0  U2.0

Naphthalene 0.50  U1.0

n-Butylbenzene 0.50  U1.0

n-Propylbenzene 0.50  U1.0

o-Xylene 0.50  U1.0

sec-Butylbenzene 0.50  U1.0

Styrene 0.50  U1.0

tert-Butylbenzene 0.50  U1.0

Tetrachloroethene 0.50  U1.0

Toluene 0.50  U1.0

trans-1,2-Dichloroethene 0.50  U1.0

trans-1,3-Dichloropropene 0.50  U1.0

Trichloroethene 0.50  U1.0

Trichlorofluoromethane 0.50  U1.0

Vinyl chloride 0.50  U1.0

42.31 50 0 84.6 81 - 1181.0Surr: 1,2-Dichloroethane-d4

51.85 50 0 104 85 - 1141.0Surr: 4-Bromofluorobenzene

44.45 50 0 88.9 80 - 1191.0Surr: Dibromofluoromethane

54.01 50 0 108 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190523 Units: UG/L Analysis Date: 23-May-2019 12:49

Run ID: VOA6_339038 SeqNo: 5088105 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

1,1,1,2-Tetrachloroethane 19.5 20 0 97.5 78 - 1241.0

1,1,1-Trichloroethane 19.76 20 0 98.8 74 - 1311.0

1,1,2,2-Tetrachloroethane 21.3 20 0 107 71 - 1211.0

1,1,2-Trichloroethane 21.63 20 0 108 80 - 1191.0

1,1-Dichloroethane 21.15 20 0 106 77 - 1251.0

1,1-Dichloroethene 19.2 20 0 96.0 71 - 1311.0

1,1-Dichloropropene 19.25 20 0 96.3 78 - 1251.0

1,2,3-Trichlorobenzene 23.82 20 0 119 69 - 1291.0

1,2,3-Trichloropropane 20.72 20 0 104 73 - 1221.0

1,2,4-Trichlorobenzene 21.55 20 0 108 69 - 1301.0

1,2,4-Trimethylbenzene 20.1 20 0 101 76 - 1241.0

1,2-Dibromo-3-chloropropane 21.37 20 0 107 62 - 1281.0

1,2-Dibromoethane 20.6 20 0 103 77 - 1211.0

1,2-Dichlorobenzene 20.04 20 0 100 80 - 1191.0

1,2-Dichloroethane 19.59 20 0 97.9 73 - 1281.0

1,2-Dichloropropane 21.97 20 0 110 78 - 1221.0

1,3,5-Trimethylbenzene 20.04 20 0 100 75 - 1241.0

1,3-Dichlorobenzene 19.64 20 0 98.2 80 - 1191.0

1,3-Dichloropropane 21.54 20 0 108 80 - 1191.0

1,4-Dichlorobenzene 19.74 20 0 98.7 79 - 1181.0

2,2-Dichloropropane 20.16 20 0 101 60 - 1391.0

2-Butanone 47.43 40 0 119 56 - 1432.0

2-Chlorotoluene 20.07 20 0 100 79 - 1221.0

2-Hexanone 44.27 40 0 111 57 - 1392.0

4-Chlorotoluene 20.07 20 0 100 78 - 1221.0

4-Isopropyltoluene 19.32 20 0 96.6 77 - 1271.0

4-Methyl-2-pentanone 45.74 40 0 114 67 - 1302.0

Acetone 40.23 40 0 101 39 - 1602.0

Benzene 21.84 20 0 109 79 - 1201.0

Bromobenzene 19.73 20 0 98.6 80 - 1201.0

Bromochloromethane 21.37 20 0 107 78 - 1231.0

Bromodichloromethane 20.71 20 0 104 79 - 1251.0

Bromoform 20.06 20 0 100 66 - 1301.0

Bromomethane 21.23 20 0 106 53 - 1411.0

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190523 Units: UG/L Analysis Date: 23-May-2019 12:49

Run ID: VOA6_339038 SeqNo: 5088105 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Carbon disulfide 46.74 40 0 117 64 - 1332.0

Carbon tetrachloride 17.45 20 0 87.2 72 - 1361.0

Chlorobenzene 20.98 20 0 105 82 - 1181.0

Chloroethane 19.26 20 0 96.3 60 - 1381.0

Chloroform 20.78 20 0 104 79 - 1241.0

Chloromethane 20.24 20 0 101 50 - 1391.0

cis-1,2-Dichloroethene 21.13 20 0 106 78 - 1231.0

cis-1,3-Dichloropropene 21.98 20 0 110 75 - 1241.0

Dibromochloromethane 19.61 20 0 98.1 74 - 1261.0

Dibromomethane 21.04 20 0 105 79 - 1231.0

Dichlorodifluoromethane 19.93 20 0 99.6 32 - 1521.0

Ethylbenzene 20.92 20 0 105 79 - 1211.0

Hexachlorobutadiene 19.44 20 0 97.2 66 - 1341.0

Isopropylbenzene 20.09 20 0 100 72 - 1311.0

m,p-Xylene 41.56 40 0 104 80 - 1212.0

Methylene chloride 22.29 20 0 111 74 - 1242.0

Naphthalene 22.91 20 0 115 61 - 1281.0

n-Butylbenzene 19.72 20 0 98.6 75 - 1281.0

n-Propylbenzene 19.52 20 0 97.6 76 - 1261.0

o-Xylene 21.13 20 0 106 78 - 1221.0

sec-Butylbenzene 19.19 20 0 95.9 77 - 1261.0

Styrene 21.17 20 0 106 78 - 1231.0

tert-Butylbenzene 19.28 20 0 96.4 78 - 1241.0

Tetrachloroethene 19.19 20 0 96.0 74 - 1291.0

Toluene 20.92 20 0 105 80 - 1211.0

trans-1,2-Dichloroethene 21.16 20 0 106 75 - 1241.0

trans-1,3-Dichloropropene 21.68 20 0 108 73 - 1271.0

Trichloroethene 20.35 20 0 102 79 - 1231.0

Trichlorofluoromethane 17.92 20 0 89.6 65 - 1411.0

Vinyl chloride 20.25 20 0 101 58 - 1371.0

47.78 50 0 95.6 81 - 1181.0Surr: 1,2-Dichloroethane-d4

54.28 50 0 109 85 - 1141.0Surr: 4-Bromofluorobenzene

49.4 50 0 98.8 80 - 1191.0Surr: Dibromofluoromethane

46.25 50 0 92.5 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19051208-01MS Units: UG/L Analysis Date: 23-May-2019 16:50

Run ID: VOA6_339038 SeqNo: 5089895 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

1,1,1,2-Tetrachloroethane 17.41 20 0 87.0 78 - 1241.0

1,1,1-Trichloroethane 16.6 20 0 83.0 74 - 1311.0

1,1,2,2-Tetrachloroethane 21.34 20 0 107 71 - 1211.0

1,1,2-Trichloroethane 19.36 20 0 96.8 80 - 1191.0

1,1-Dichloroethane 16.85 20 0 84.2 77 - 1251.0

1,1-Dichloroethene 15.97 20 0 79.8 71 - 1311.0

1,1-Dichloropropene 18.18 20 0 90.9 78 - 1251.0

1,2,3-Trichlorobenzene 23.28 20 0 116 69 - 1291.0

1,2,3-Trichloropropane 20.1 20 0 100 73 - 1221.0

1,2,4-Trichlorobenzene 20.86 20 0 104 69 - 1301.0

1,2,4-Trimethylbenzene 19.56 20 0 97.8 76 - 1241.0

1,2-Dibromo-3-chloropropane 21.49 20 0 107 62 - 1281.0

1,2-Dibromoethane 18.38 20 0 91.9 77 - 1211.0

1,2-Dichlorobenzene 19.44 20 0 97.2 80 - 1191.0

1,2-Dichloroethane 15.78 20 0 78.9 73 - 1281.0

1,2-Dichloropropane 18.44 20 0 92.2 78 - 1221.0

1,3,5-Trimethylbenzene 20.39 20 0 102 75 - 1241.0

1,3-Dichlorobenzene 19.4 20 0 97.0 80 - 1191.0

1,3-Dichloropropane 19.16 20 0 95.8 80 - 1191.0

1,4-Dichlorobenzene 19.2 20 0 96.0 79 - 1181.0

2,2-Dichloropropane 15.29 20 0 76.4 60 - 1391.0

2-Butanone 39.69 40 0 99.2 56 - 1432.0

2-Chlorotoluene 20.32 20 0 102 79 - 1221.0

2-Hexanone 40.16 40 0 100 57 - 1392.0

4-Chlorotoluene 19.95 20 0 99.7 78 - 1221.0

4-Isopropyltoluene 20.56 20 0 103 77 - 1271.0

4-Methyl-2-pentanone 42.86 40 0 107 67 - 1302.0

Acetone 39.28 40 11.37 69.8 39 - 1602.0

Benzene 18.07 20 0 90.3 79 - 1201.0

Bromobenzene 18.37 20 0 91.9 80 - 1201.0

Bromochloromethane 16.33 20 0 81.6 78 - 1231.0

Bromodichloromethane 16.47 20 0 82.3 79 - 1251.0

Bromoform 17.35 20 0 86.7 66 - 1301.0

Bromomethane 12.22 20 0 61.1 53 - 1411.0

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19051208-01MS Units: UG/L Analysis Date: 23-May-2019 16:50

Run ID: VOA6_339038 SeqNo: 5089895 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Carbon disulfide 35.81 40 0 89.5 64 - 1332.0

Carbon tetrachloride 15.71 20 0 78.5 72 - 1361.0

Chlorobenzene 18.87 20 0 94.3 82 - 1181.0

Chloroethane 17.53 20 0 87.6 60 - 1381.0

Chloroform 16.52 20 0 82.6 79 - 1241.0

Chloromethane 13.72 20 0 68.6 50 - 1391.0

cis-1,2-Dichloroethene 16.51 20 0 82.5 78 - 1231.0

cis-1,3-Dichloropropene 18.33 20 0 91.7 75 - 1241.0

Dibromochloromethane 17.38 20 0 86.9 74 - 1261.0

Dibromomethane 17.16 20 0 85.8 79 - 1231.0

Dichlorodifluoromethane 13.55 20 0 67.8 32 - 1521.0

Ethylbenzene 18.69 20 0 93.5 79 - 1211.0

Hexachlorobutadiene 19.72 20 0 98.6 66 - 1341.0

Isopropylbenzene 18.9 20 0 94.5 72 - 1311.0

m,p-Xylene 38.27 40 0 95.7 80 - 1212.0

Methylene chloride 17.13 20 0 85.7 74 - 1242.0

Naphthalene 22.01 20 0 110 61 - 1281.0

n-Butylbenzene 20.9 20 0 105 75 - 1281.0

n-Propylbenzene 20.99 20 0 105 76 - 1261.0

o-Xylene 19.56 20 0 97.8 78 - 1221.0

sec-Butylbenzene 21.38 20 0 107 77 - 1261.0

Styrene 18.43 20 0 92.1 78 - 1231.0

tert-Butylbenzene 20.87 20 0 104 78 - 1241.0

Tetrachloroethene 18.44 20 0 92.2 74 - 1291.0

Toluene 18.8 20 0 94.0 80 - 1211.0

trans-1,2-Dichloroethene 17.02 20 0 85.1 75 - 1241.0

trans-1,3-Dichloropropene 17.36 20 0 86.8 73 - 1271.0

Trichloroethene 17.35 20 0 86.8 79 - 1231.0

Trichlorofluoromethane 14.65 20 0 73.2 65 - 1411.0

Vinyl chloride 16.4 20 0 82.0 58 - 1371.0

45.37 50 0 90.7 81 - 1181.0Surr: 1,2-Dichloroethane-d4

52.21 50 0 104 85 - 1141.0Surr: 4-Bromofluorobenzene

45.51 50 0 91.0 80 - 1191.0Surr: Dibromofluoromethane

53.95 50 0 108 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19051208-01MSD Units: UG/L Analysis Date: 23-May-2019 17:14

Run ID: VOA6_339038 SeqNo: 5089896 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

1,1,1,2-Tetrachloroethane 16.8 20 0 84.0 78 - 124 17.41 3.56 201.0

1,1,1-Trichloroethane 16.03 20 0 80.1 74 - 131 16.6 3.52 201.0

1,1,2,2-Tetrachloroethane 21.34 20 0 107 71 - 121 21.34 0 201.0

1,1,2-Trichloroethane 18.78 20 0 93.9 80 - 119 19.36 3.01 201.0

1,1-Dichloroethane 17.15 20 0 85.8 77 - 125 16.85 1.77 201.0

1,1-Dichloroethene 15.44 20 0 77.2 71 - 131 15.97 3.35 201.0

1,1-Dichloropropene 17.44 20 0 87.2 78 - 125 18.18 4.2 201.0

1,2,3-Trichlorobenzene 23.29 20 0 116 69 - 129 23.28 0.0635 201.0

1,2,3-Trichloropropane 20.35 20 0 102 73 - 122 20.1 1.24 201.0

1,2,4-Trichlorobenzene 21.11 20 0 106 69 - 130 20.86 1.2 201.0

1,2,4-Trimethylbenzene 19.32 20 0 96.6 76 - 124 19.56 1.24 201.0

1,2-Dibromo-3-chloropropane 21.51 20 0 108 62 - 128 21.49 0.124 201.0

1,2-Dibromoethane 18.04 20 0 90.2 77 - 121 18.38 1.89 201.0

1,2-Dichlorobenzene 19.66 20 0 98.3 80 - 119 19.44 1.11 201.0

1,2-Dichloroethane 15.95 20 0 79.8 73 - 128 15.78 1.05 201.0

1,2-Dichloropropane 18.62 20 0 93.1 78 - 122 18.44 0.948 201.0

1,3,5-Trimethylbenzene 20.28 20 0 101 75 - 124 20.39 0.566 201.0

1,3-Dichlorobenzene 19.51 20 0 97.5 80 - 119 19.4 0.524 201.0

1,3-Dichloropropane 18.59 20 0 92.9 80 - 119 19.16 3 201.0

1,4-Dichlorobenzene 19.48 20 0 97.4 79 - 118 19.2 1.4 201.0

2,2-Dichloropropane 14.72 20 0 73.6 60 - 139 15.29 3.77 201.0

2-Butanone 40.95 40 0 102 56 - 143 39.69 3.13 202.0

2-Chlorotoluene 20.12 20 0 101 79 - 122 20.32 0.972 201.0

2-Hexanone 39.44 40 0 98.6 57 - 139 40.16 1.82 202.0

4-Chlorotoluene 19.85 20 0 99.2 78 - 122 19.95 0.499 201.0

4-Isopropyltoluene 20.77 20 0 104 77 - 127 20.56 1.02 201.0

4-Methyl-2-pentanone 40.5 40 0 101 67 - 130 42.86 5.67 202.0

Acetone 39.93 40 11.37 71.4 39 - 160 39.28 1.64 202.0

Benzene 17.64 20 0 88.2 79 - 120 18.07 2.41 201.0

Bromobenzene 18.22 20 0 91.1 80 - 120 18.37 0.842 201.0

Bromochloromethane 16.23 20 0 81.2 78 - 123 16.33 0.571 201.0

Bromodichloromethane 16.33 20 0 81.6 79 - 125 16.47 0.839 201.0

Bromoform 17.2 20 0 86.0 66 - 130 17.35 0.86 201.0

Bromomethane 12.23 20 0 61.2 53 - 141 12.22 0.114 201.0

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19051208-01MSD Units: UG/L Analysis Date: 23-May-2019 17:14

Run ID: VOA6_339038 SeqNo: 5089896 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Carbon disulfide 34.7 40 0 86.8 64 - 133 35.81 3.14 202.0

Carbon tetrachloride 15.13 20 0 75.7 72 - 136 15.71 3.74 201.0

Chlorobenzene 18.16 20 0 90.8 82 - 118 18.87 3.83 201.0

Chloroethane 17.12 20 0 85.6 60 - 138 17.53 2.37 201.0

Chloroform 15.97 20 0 79.9 79 - 124 16.52 3.38 201.0

Chloromethane 13.76 20 0 68.8 50 - 139 13.72 0.288 201.0

cis-1,2-Dichloroethene 16.39 20 0 81.9 78 - 123 16.51 0.729 201.0

cis-1,3-Dichloropropene 18.11 20 0 90.5 75 - 124 18.33 1.24 201.0

Dibromochloromethane 17.15 20 0 85.8 74 - 126 17.38 1.3 201.0

Dibromomethane 16.89 20 0 84.5 79 - 123 17.16 1.6 201.0

Dichlorodifluoromethane 12.94 20 0 64.7 32 - 152 13.55 4.6 201.0

Ethylbenzene 17.94 20 0 89.7 79 - 121 18.69 4.1 201.0

Hexachlorobutadiene 19.72 20 0 98.6 66 - 134 19.72 0.0309 201.0

Isopropylbenzene 18.21 20 0 91.1 72 - 131 18.9 3.72 201.0

m,p-Xylene 36.7 40 0 91.7 80 - 121 38.27 4.18 202.0

Methylene chloride 17.09 20 0 85.5 74 - 124 17.13 0.219 202.0

Naphthalene 22.06 20 0 110 61 - 128 22.01 0.222 201.0

n-Butylbenzene 20.89 20 0 104 75 - 128 20.9 0.0898 201.0

n-Propylbenzene 20.77 20 0 104 76 - 126 20.99 1.07 201.0

o-Xylene 18.77 20 0 93.8 78 - 122 19.56 4.12 201.0

sec-Butylbenzene 20.91 20 0 105 77 - 126 21.38 2.21 201.0

Styrene 17.89 20 0 89.4 78 - 123 18.43 2.97 201.0

tert-Butylbenzene 20.7 20 0 104 78 - 124 20.87 0.801 201.0

Tetrachloroethene 17.55 20 0 87.7 74 - 129 18.44 4.96 201.0

Toluene 17.95 20 0 89.7 80 - 121 18.8 4.63 201.0

trans-1,2-Dichloroethene 16.97 20 0 84.9 75 - 124 17.02 0.302 201.0

trans-1,3-Dichloropropene 16.91 20 0 84.6 73 - 127 17.36 2.62 201.0

Trichloroethene 17.05 20 0 85.3 79 - 123 17.35 1.74 201.0

Trichlorofluoromethane 14.24 20 0 71.2 65 - 141 14.65 2.79 201.0

Vinyl chloride 16.01 20 0 80.0 58 - 137 16.4 2.43 201.0

43.38 50 0 86.8 81 - 118 45.37 4.48 201.0Surr: 1,2-Dichloroethane-d4

51.71 50 0 103 85 - 114 52.21 0.97 201.0Surr: 4-Bromofluorobenzene

45.46 50 0 90.9 80 - 119 45.51 0.114 201.0Surr: Dibromofluoromethane

53.15 50 0 106 89 - 112 53.95 1.49 201.0Surr: Toluene-d8

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339038 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

The following samples were analyzed in this batch: HS19050920-01               HS19050920-02

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339348 ( 0 ) Instrument: ICS2100 Method: ANIONS BY E300.0

Sample ID: WBLKW1-052819 Units: mg/L Analysis Date: 28-May-2019 11:52

Run ID: ICS2100_339348 SeqNo: 5096228 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chloride 0.500   U0.500

Sulfate 0.500   U0.500

Sample ID: WLCSW1-052819 Units: mg/L Analysis Date: 28-May-2019 12:14

Run ID: ICS2100_339348 SeqNo: 5096229 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chloride 19.74 20 0 98.7 90 - 1100.500

Sulfate 19.67 20 0 98.3 90 - 1100.500

Sample ID: WLCSDW1-052819 Units: mg/L Analysis Date: 28-May-2019 12:28

Run ID: ICS2100_339348 SeqNo: 5096230 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

Chloride 19.3 20 0 96.5 90 - 110 19.74 2.29 200.500

Sulfate 19.12 20 0 95.6 90 - 110 19.67 2.8 200.500

Sample ID: HS19051088-01MS Units: mg/L Analysis Date: 28-May-2019 13:31

Run ID: ICS2100_339348 SeqNo: 5096232 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Chloride 75.35 10 67.15 82.0 80 - 120 O 0.500

Sulfate 29.22 10 20.1 91.1 80 - 1200.500

Sample ID: HS19051023-01MS Units: mg/L Analysis Date: 28-May-2019 19:20

Run ID: ICS2100_339348 SeqNo: 5096245 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Chloride 41.29 10 33.2 80.9 80 - 1200.500

Sulfate 137.1 10 133.1 39.8 80 - 120 SEO 0.500

ALS Houston, US Date: 29-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LHAAP 18 24

WorkOrder: HS19050920

QC BATCH REPORT

Batch ID: R339348 ( 0 ) Instrument: ICS2100 Method: ANIONS BY E300.0

Sample ID: HS19051088-01MSD Units: mg/L Analysis Date: 28-May-2019 13:46

Run ID: ICS2100_339348 SeqNo: 5096233 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Chloride 77.36 10 67.15 102 80 - 120 75.35 2.63 20 O 0.500

Sulfate 30.15 10 20.1 100 80 - 120 29.22 3.15 200.500

Sample ID: HS19051023-01MSD Units: mg/L Analysis Date: 28-May-2019 19:34

Run ID: ICS2100_339348 SeqNo: 5096246 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Chloride 40.81 10 33.2 76.1 80 - 120 41.29 1.16 20 S 0.500

Sulfate 135.2 10 133.1 21.4 80 - 120 137.1 1.35 20 SEO 0.500

The following samples were analyzed in this batch: HS19050920-01

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

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LHAAP 18 24
HS19050920

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: 29-May-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

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

 Oklahoma  2018-156  31-Aug-2019

 North Carolina  624-2019  31-Dec-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

 Texas  TX104704231-19-23  30-Apr-2020

29-May-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050920
Project: LHAAP 18 24 SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19050920-01 LH 18/24-SP650_051419 Login 15/05/2019 17:51:02 JRM Disposed

HS19050920-01 LH 18/24-SP650_051419 Login 15/05/2019 17:51:02 JRM Disposed

HS19050920-02 Trip Blank Login 15/05/2019 17:51:02 JRM Disposed

ALS Houston, US 29-may-19Date: 
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PMG

15-May-2019 09:13Date/Time Received:

HS19050920

Bhate Environmental

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

2.5c/2.5c UC/C IR25
44244
05/15/2019 17:55

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Jared R. Makan
DateeSignatureDateeSignature

16-May-201915-May-2019

ALS CourierWater 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 29-May-19Date: 
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050886
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE SUMMARY

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

HS19050886-01 14-May-2019 14:00 15-May-2019 09:13LH18/24-SP650_051419 Water

HS19050886-02 14-May-2019 14:00 15-May-2019 09:13LH18/24-SP650_051419_BIX Water

ALS Houston, US 03-jun-19Date: 

2 of 155
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Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

Work Order Comments

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

WetChemistry by Method E350.3

Batch ID: R338834

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

WetChemistry by Method E365.3

Batch ID: R338503

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

ALS Houston, US 03-Jun-19Date: 
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_051419

WorkOrder:
Lab ID:

Collection Date:

HS19050886
HS19050886-01

14-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3 Analyst:  RG
1mg/L 21-May-2019  14:000.20Nitrogen, Ammonia (As N) 0.2014 0.10

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3 Analyst:  KVL

10mg/L 15-May-2019  17:510.100Phosphorus, Total 
Orthophosphate (As P)

0.2504.22 0.200

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 26-May-2019  11:130Subcontract Analysis See Attached 0

03-Jun-19Date: ALS Houston, US

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

4 of 155

00938513



Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_051419_BIX

WorkOrder:
Lab ID:

Collection Date:

HS19050886
HS19050886-02

14-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 01-Jun-2019  11:510Subcontract Analysis See Attached 0

03-Jun-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19050886
DATES REPORT

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

Batch ID R338503 Test Name : ORTHO PHOSPHATE (PO4) AS P BY E365.3 Matrix: Water

15 May 2019 17:51HS19050886-01 14 May 2019 14:00 10LH18/24-SP650_051419

Batch ID R338834 Test Name : AMMONIA AS N BY E350.3(ISE) Matrix: Water

21 May 2019 14:00HS19050886-01 14 May 2019 14:00 1LH18/24-SP650_051419

Batch ID R339170 Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water

26 May 2019 11:13HS19050886-01 14 May 2019 14:00 1LH18/24-SP650_051419

Batch ID R339602 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

01 Jun 2019 11:51HS19050886-02 14 May 2019 14:00 1LH18/24-SP650_051419_BIX

03-Jun-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19050886

QC BATCH REPORT

Batch ID: R338503 ( 0 ) Instrument: UV-2450 Method: ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Sample ID: MBLK-R338503 Units: mg/L Analysis Date: 15-May-2019 17:51

Run ID: UV-2450_338503 SeqNo: 5076707 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.0200   U0.0250

Sample ID: LCS-R338503 Units: mg/L Analysis Date: 15-May-2019 17:51

Run ID: UV-2450_338503 SeqNo: 5076706 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.246 0.25 0 98.4 85 - 1150.0250

Sample ID: HS19050886-01MS Units: mg/L Analysis Date: 15-May-2019 17:51

Run ID: UV-2450_338503 SeqNo: 5076709 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: LH18/24-SP650_051419

Phosphorus, Total Orthophosphate 
(As P)

6.72 2.5 4.22 100 80 - 1200.250

Sample ID: HS19050886-01MSD Units: mg/L Analysis Date: 15-May-2019 17:51

Run ID: UV-2450_338503 SeqNo: 5076708 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: LH18/24-SP650_051419

Phosphorus, Total Orthophosphate 
(As P)

6.72 2.5 4.22 100 80 - 120 6.72 0 200.250

The following samples were analyzed in this batch: HS19050886-01

ALS Houston, US Date: 03-Jun-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19050886

QC BATCH REPORT

Batch ID: R338834 ( 0 ) Instrument: WetChem_HS Method: AMMONIA AS N BY E350.3(ISE)

Sample ID: MBLK-R338834 Units: mg/L Analysis Date: 21-May-2019 14:00

Run ID: WetChem_HS_338834 SeqNo: 5083325 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Nitrogen, Ammonia (As N) 0.10   U0.20

Sample ID: LCS-R338834 Units: mg/L Analysis Date: 21-May-2019 14:00

Run ID: WetChem_HS_338834 SeqNo: 5083324 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Nitrogen, Ammonia (As N) 10.59 10 0 106 80 - 1200.20

Sample ID: HS19050830-01MS Units: mg/L Analysis Date: 21-May-2019 14:00

Run ID: WetChem_HS_338834 SeqNo: 5083327 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Nitrogen, Ammonia (As N) 9.712 10 0.1423 95.7 80 - 1200.20

Sample ID: HS19050830-01MSD Units: mg/L Analysis Date: 21-May-2019 14:00

Run ID: WetChem_HS_338834 SeqNo: 5083326 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Nitrogen, Ammonia (As N) 9.861 10 0.1423 97.2 80 - 120 9.712 1.52 200.20

The following samples were analyzed in this batch: HS19050886-01

ALS Houston, US Date: 03-Jun-19

8 of 155

00938517



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
HS19050886

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-Jun-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

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

 Oklahoma  2018-156  31-Aug-2019

 North Carolina  624-2019  31-Dec-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

 Texas  TX104704231-19-23  30-Apr-2020

03-Jun-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050886
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19050886-01 LH18/24-SP650_051419 Login 15/05/2019 12:39:59 JRM WET250

HS19050886-01 LH18/24-SP650_051419 Login 15/05/2019 12:39:59 JRM WET250

HS19050886-01 LH18/24-SP650_051419 Login 15/05/2019 12:39:59 JRM Sub

HS19050886-02 LH18/24-SP650_051419_BIX Login 15/05/2019 12:39:59 JRM Sub

ALS Houston, US 03-jun-19Date: 

11 of 155

00938520



PMG

15-May-2019 09:13Date/Time Received:

HS19050886

Bhate Environmental

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

2.5c/2.5c UC/C IR25
44244
05/15/2019 12:45

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Jared R. Makan
DateeSignatureDateeSignature

15-May-201915-May-2019

FedEx Priority OvernightWater Carrier name:Matrices:

Reviewed by: Corey Grandits

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-Jun-19Date: 
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1914602, 1914603, 1914871, 
1915147  

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2256 (240075)

 
 
General Set Information:  There were nine 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:  Field samples 1914603004/05 was analyzed and reported from a 1:10,000 dilutions.  The reporting 
limits have been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 655029) was less than 1/2 the CRDL.  The recovery for the LCS 
(655030) was within acceptable parameters.   
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MS/MSD Analysis:  MS/MSD was performed on sample 1914602001 (Client ID: LH18/24-SP650_051419_BIX).  

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 – 655027) is reported from the analysis of 
the Laboratory Control Sample (LCS – 655030) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Thomas Bosch                        May 30, 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: May 30, 2019

34-1914602Workorder:

HS19050886
HS19050886Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1914602001 05/14/19LH18/24-SP650_051419_BIX 05/17/19

Page 1 of 3 Thu, 05/30/19 11:55 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: 34-1914602

Analytical Results

Sample ID: 05/14/2019
05/17/20191914602001Lab ID:

Collected:
Received:

LH18/24-SP650_051419_BIX NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/28/2019 10:21
Batch:

Instrument ID:
ELMS/2256 (HBN: 240075) 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

Report Authorization

Analyst Peer ReviewMethod

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

EPA 6850, DoD QSM /S/ Thomas Bosch
05/29/2019 10:39 05/30/2019 11:52

/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 2 of 3 Thu, 05/30/19 11:55 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1914602

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Thu, 05/30/19 11:55 AM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2256 (HBN: 240075)
Thomas Bosch

Workorder: 1914602

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:
655029
05/28/2019 10:08

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

655030
05/28/2019 09:39

Units:

Target

Perchlorate 4.20 4.00 78.8 123.8105

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/28/2019 10:34
655031Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/28/2019 10:21
1914602001

Result RPD QC Limits

MSD:
Analyzed:

655032
05/28/2019 10:48

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.85 1025.09 20.00.04.88 4.0897.7

 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

05/29/2019 13:04 05/30/2019 11:52

Page 1 of 1 Thursday, May 30, 2019

Quality Control Sample
Batch Report

QCS V4.6
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May 24, 2019 Analytical Report for Service Request No: K1904503

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 May 17, 2019

RE: 11324

Dear RJ,

K1904503.

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 PARTNER103 of 155
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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
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Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain of Custody

General Chemistry

Raw Data

General Chemistry
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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.
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CASE NARRATIVE

Client:
Project:
Sample Matrix:

Service Request:
Date Received:

ALS Environmental - US

Water

K1904503
05/17/2019

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:
One water sample was received for analysis at ALS Environmental on 05/17/2019. 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 05/24/2019
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~·; 

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 

, r~c3 
~1YL11~ 

SAMPLING STATE: Dept of Defense 

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. Mod ash ia@alsglobal.com 

Jumoke M. Lawal 

jumoke.lawal@alsglobal.com 

·.[.11.B $~".!PL~~I?>··•· !!';';:I~NT:~AMRLE; 10 
~l'J~L'i'SI$)~EQJ.J!:.$;tE1? 

1. HS19050886•01 LH18/24-SP650_051419 

TOC Analysis for DOD Level IV 

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

QC Level: DOD IV (DOD Data Package) 

COC ID: 11324 

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: HS19050886 

TSR: Danielle Winnings 

··. MA't!l1X 

Water 

•.•,c•fQLJ.!f:CT DA'J"E 
b'UEDATE . 

14 May 2019 14:00 

23 May 2019 

Relinquished By: 1 ::::J""',q~ Date/Time: slfdt_,, IL,QQ 

Received By: tl a11v miu fits IL.£((,{_) Date/Time: U1 

!1 S l t>i u2so 
Cooler ID(s): Temperature( s): 
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A 
Client Hi( r+o\;{ <, +vn 

Cooler Receipt and Preservation Form 

Received: '5 /, 7 // 4: Opened: S" / / 7 // °{ 
---fjn'ice Request Kl 9 

By: '1)VV" Unloaded: 

. . 
1 
/0:c u~ 

'5/t77/ /~-1~~) 
r r . -,\ 

I. Samples were received via? USPS ~ UPS 

Samples were received in: (circle) ' ~ Box 2 

DHL 

Envelope 

PDX Courier 

~ By.' -,_,,rr, 

Hand Delivered 

----- ----- I 2 .7-n~ ' 

Other NA 

sent, were cm ,d and dated? ( y ) -
Corr. Thermometer Cooler/COC ID Tracking Number . .., Corrected. ·•aw Corrected 

CoolerTAlnp CoolerTemn TemnBlank Temn Blank Factor ID NA NA 

U,1 (; \ cl 5 ,( 
--, 
Sil 0 3 <,?O I I ",: Ii C1 , C 3 ~ "(' ii::' 5 -~ 

I { ' 

- -"" 

4. Packing material: Inserts ~ies )Bubble Wrap Gel Packs ~t!ce.jD,y Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. 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 
• 

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? 

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. 

Sample ID on Bottle Sample ID on COC . Identified by: 

.. · I 
NA k:~ 
NA~ 

NA GJ.\ 
NA l:,:) 
N~ (Y._) 

(~) y 

IN~ Y 

Bottle Count Out of Head- ' Volume Reagent Lot 

·-

N 

. 
.Filed 

" 

N 

b! 

N 

N 

:N 

N 

N 

Sample ID Bottle Type Temp space Broke pH Reagent added Number Initials Time 

Notes, Discrepancies, & Resolutions: ____ ~---------------------------------

7125/16 Page __ of_ __ _ 112 of 155
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Client:

05/17/19

K1904503

Date Received:
Date Collected:

Service Request:

Water
11324
ALS Environmental - US

Sample Matrix:
Project: 05/14/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name LOD
Date

AnalyzedDil.MDLLOQResult Q

HS19050886-01 05/22/19 20:5410.070.200.501.64K1904503-001
Method Blank 05/22/19 20:1010.070.200.50  UNDK1904503-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  05/24/19 4:35:22 PM 19-0000509386 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

11324
ALS Environmental - US Service Request: K1904503

05/14/19Date Collected:
Date Received: 05/17/19

05/22/19Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

HS19050886-01 mg/L
Basis:
Units:

K1904503-001 NALab Code:
Sample Name:

RPD LimitLODLOQ MDL
Analysis 
Method RPD

Duplicate 
Sample

K1904503-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Carbon, Total Organic 3 0.50 0.07 1.64 1.69 1.66 100.20SM 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  05/24/19 4:35:22 PM 19-0000509386 rev 00Superset Reference:
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QA/QC Report

mg/L
K1904503-001 Basis:Lab Code:

Units:Sample Name: HS19050886-01

Carbon, Total Organic
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

ALS Environmental - US
11324
Water

Service Request:

Date Analyzed:
Date Received:

K1904503

05/22/19
05/17/19

Date Collected: 05/14/19

None
SM 5310 C

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1904503-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

NADate Extracted:

Carbon, Total Organic 1.64 28.0 25.0 105 83-117

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  05/24/19 4:35:22 PM 19-0000509386 rev 00Superset Reference:
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Sample Name

K1904503
Date Analyzed:
Service Request:

Water
11324
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: 636316

05/22/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117103 25.025.7K1904503-LCS

19-0000509386 rev 00Superset Reference:Printed  05/24/19 4:35:22 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 - USClient: Service Request: K1904503

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-11010225.4636316 25.005/22/19 19:41KQ1906831-05CCV1
90-11010025.0636316 25.005/22/19 23:44KQ1906831-06CCV2
90-11010225.4636316 25.005/23/19 04:54KQ1906831-07CCV3
90-1109924.7636316 25.005/23/19KQ1906831-08CCV4

19-0000509386 rev 00Printed  05/24/19 4:35:23 PM Superset Reference:
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1904503

QA/QC Report

mg/LAnalysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed LOQ LOD MDL QResult

dba ALS Environmental

CCB1 KQ1906831-01 05/22/19 19:55 0.50636316 0.20 0.07 UND
CCB2 KQ1906831-02 05/22/19 23:59 0.50636316 0.20 0.07 UND
CCB3 KQ1906831-03 05/23/19 05:09 0.50636316 0.20 0.07 UND
CCB4 KQ1906831-04 05/23/19 0.50636316 0.20 0.07 UND

19-0000509386 rev 00Printed  05/24/19 4:35:23 PM Superset Reference:
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050401
Project: LH18/24 GW Treatment Plant Monthly Influent Samples SAMPLE SUMMARY

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

HS19050401-01 07-May-2019 14:00 08-May-2019 09:30LH18/24-SP140_050719 Water

ALS Houston, US 23-may-19Date: 

2 of 106
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Client: CASE NARRATIVE

Work Order:
LH18/24 GW Treatment Plant Monthly Influent Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

Metals by Method SW6020

Batch ID: 140779
Sample ID: HS19050692-02MS

MS/MSD and DUPS are for an unrelated sample•

WetChemistry by Method SW7196

Batch ID: R338200

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

ALS Houston, US 23-May-19Date: 
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples
LH18/24-SP140_050719

WorkOrder:
Lab ID:

Collection Date:

HS19050401
HS19050401-01

07-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

METALS BY ICPMS BY SW6020A Method:SW6020 Analyst:  JHDPrep:SW3010A / 13-May-2019

1mg/L 13-May-2019  23:54U 0.00110Selenium 0.005000.00250 0.00250

1mg/L 13-May-2019  23:54U 0.000200Silver 0.005000.000500 0.000500

HEXAVALENT CHROMIUM BY SW7196A Method:SW7196 Analyst:  MZD
1mg/L 08-May-2019  13:18U 0.00600Chromium, Hexavalent 0.01000.0100 0.0100

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 23-May-2019  14:500Subcontract Analysis See Attached 0

23-May-19Date: ALS Houston, US

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

HS19050401
LH18/24 GW Treatment Plant Monthly Influent Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:
Client:

Batch ID: 140779 Method: METALS BY ICPMS BY SW6020A 3010APrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS19050401-01 1 10  10 (mL) 1

23-May-19Date: ALS Houston, US
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Client:
LH18/24 GW Treatment Plant Monthly Influent Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19050401
DATES REPORT

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

Batch ID 140779 Test Name : METALS BY ICPMS BY SW6020A Matrix: Water

13 May 2019 12:00 13 May 2019 23:54HS19050401-01 07 May 2019 14:00 1LH18/24-SP140_050719

Batch ID R338200 Test Name : HEXAVALENT CHROMIUM BY SW7196A Matrix: Water

08 May 2019 13:18HS19050401-01 07 May 2019 14:00 1LH18/24-SP140_050719

Batch ID R339032 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

23 May 2019 14:50HS19050401-01 07 May 2019 14:00 1LH18/24-SP140_050719

23-May-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples

WorkOrder: HS19050401

QC BATCH REPORT

Batch ID: 140779 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: MBLK-140779 Units: mg/L Analysis Date: 14-May-2019 15:15

Run ID: ICPMS06_338370 SeqNo: 5074406 PrepDate: 13-May-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Selenium 0.00250   U0.00200

Silver 0.000500   U0.00200

Sample ID: LCS-140779 Units: mg/L Analysis Date: 13-May-2019 23:51

Run ID: ICPMS06_338296 SeqNo: 5073389 PrepDate: 13-May-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Selenium 0.05418 0.05 0 108 80 - 1200.00200

Silver 0.05124 0.05 0 102 80 - 1200.00200

Sample ID: HS19050692-02MS Units: mg/L Analysis Date: 14-May-2019 15:20

Run ID: ICPMS06_338370 SeqNo: 5074409 PrepDate: 13-May-2019 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Selenium 2.219 0.05 2.123 192 80 - 120 SO 0.0100

Silver 0.05437 0.05 -0.000021 109 80 - 1200.0100

Sample ID: HS19050692-02MSD Units: mg/L Analysis Date: 14-May-2019 15:21

Run ID: ICPMS06_338370 SeqNo: 5074410 PrepDate: 13-May-2019 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Selenium 2.198 0.05 2.123 150 80 - 120 2.186 0.575 20 SO 0.0100

Silver 0.05424 0.05 -0.000021 109 80 - 120 0.04161 26.3 20 R 0.0100

Sample ID: HS19050692-02PDS Units: mg/L Analysis Date: 14-May-2019 15:23

Run ID: ICPMS06_338370 SeqNo: 5074411 PrepDate: 13-May-2019 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:

Selenium 2.683 0.5 2.123 112 75 - 125 O 0.0100

Silver 0.5511 0.5 0 110 75 - 1250.0100

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples

WorkOrder: HS19050401

QC BATCH REPORT

Batch ID: 140779 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: HS19050692-02SD Units: mg/L Analysis Date: 14-May-2019 15:18

Run ID: ICPMS06_338370 SeqNo: 5074408 PrepDate: 13-May-2019 DF: 25

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:

Selenium 2.145 2.123 1.02 100.0500

Silver 0.0125 -0.000021 0 10   U0.0500

The following samples were analyzed in this batch: HS19050401-01

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples

WorkOrder: HS19050401

QC BATCH REPORT

Batch ID: R338200 ( 0 ) Instrument: UV-2450 Method: HEXAVALENT CHROMIUM BY SW7196A

Sample ID: MBLK-338200 Units: mg/L Analysis Date: 08-May-2019 13:18

Run ID: UV-2450_338200 SeqNo: 5070046 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chromium, Hexavalent 0.0100   U0.0100

Sample ID: LCS-338200 Units: mg/L Analysis Date: 08-May-2019 13:18

Run ID: UV-2450_338200 SeqNo: 5070047 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chromium, Hexavalent 0.247 0.25 0 98.8 90 - 1110.0100

Sample ID: HS19050410-01MS Units: mg/L Analysis Date: 08-May-2019 13:18

Run ID: UV-2450_338200 SeqNo: 5070049 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Chromium, Hexavalent 0.249 0.25 0.001 99.2 90 - 1110.0100

Sample ID: HS19050410-01MSD Units: mg/L Analysis Date: 08-May-2019 13:18

Run ID: UV-2450_338200 SeqNo: 5070050 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Chromium, Hexavalent 0.235 0.25 0.001 93.6 90 - 111 0.249 5.79 200.0100

The following samples were analyzed in this batch: HS19050401-01

ALS Houston, US Date: 23-May-19

9 of 106

00938672



QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 GW Treatment Plant Monthly Influent Samples
HS19050401

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: 23-May-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

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

 Oklahoma  2018-156  31-Aug-2019

 North Carolina  624-2019  31-Dec-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

 Texas  TX104704231-19-23  30-Apr-2020

23-May-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050401
Project: LH18/24 GW Treatment Plant Monthly Influent Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19050401-01 LH18/24-SP140_050719 Login 08/05/2019 11:51:51 NDR WET270

HS19050401-01 LH18/24-SP140_050719 Login 08/05/2019 11:51:51 NDR WET270

HS19050401-01 LH18/24-SP140_050719 Login 08/05/2019 11:51:51 NDR MET071

ALS Houston, US 23-may-19Date: 
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JRM

08-May-2019 09:30Date/Time Received:

HS19050401

Bhate Environmental

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

1.6c uc/c IR 11
44882
05/08/2019 12:15pm

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Sample times donot match , SX LH18/27-SP140_050719
COC= Date : 04/07/19 /1400
Label = Date : 05/07/19 / 1400

Checklist completed by: Nilesh D. Ranchod
DateeSignatureDateeSignature

8-May-20198-May-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)

ALS Houston, US 23-May-19Date: 
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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1913332, 1913338, 1913342, 
1913345  

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2253(239553)

 
 
General Set Information:  There were ten 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:  Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 
was analyzed and reported from a 1:10 dilution.  The reporting limits have been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 653683) was less than 1/2 the CRDL.  The recovery for the LCS 
(653684) was within acceptable parameters.   
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MS/MSD Analysis:  MS/MSD was performed on samples 1913342006/007.  4.0µl of Working Standard Solution 
Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike target was 4.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 – 653681) is reported from the analysis of 
the Laboratory Control Sample (LCS – 653684) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Stephen Brose                        May 22, 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: May 22, 2019

34-1913338Workorder:

HS19050401
HS19050401Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1913338001 05/07/19LH18/24-SP140_050719 05/09/19

Page 1 of 3 Wed, 05/22/19 12:01 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: 34-1913338

Analytical Results

Sample ID: 05/07/2019
05/09/20191913338001Lab ID:

Collected:
Received:

LH18/24-SP140_050719 NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/21/2019 08:56
Batch:

Instrument ID:
ELMS/2253 (HBN: 239553) 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

4001004200 200Perchlorate 100

Comments

Quality Control: EPA 6850, DoD QSM - (HBN: 239553)

Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 was analyzed and
reported from a 1:10 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/ Stephen Brose
05/22/2019 06:38 05/22/2019 11:11

/S/ Thomas Bosch

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 2 of 3 Wed, 05/22/19 12:01 PM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1913338

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Wed, 05/22/19 12:01 PM ENVREP-V4.8
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Analysis:

Analyzed By:
ELMS/2253 (HBN: 239553)
Stephen Brose

Workorder: 1913338

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:
653683
05/21/2019 08:29

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

653684
05/21/2019 08:02

Units:

Target

Perchlorate 4.08 4.00 78.8 123.8102

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/21/2019 10:17
1913342006Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/21/2019 10:03
1913342005

Result RPD QC Limits

MSD:
Analyzed:

1913342007
05/21/2019 10:30

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.84 94.43.78 20.00.03.72 1.5193.0

 Comments
Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 was analyzed and reported from a
1:10 dilution.  The reporting limits have been adjusted accordingly.

 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/ Stephen Brose /S/ Thomas Bosch

05/22/2019 06:38 05/22/2019 11:11

Page 1 of 1 Wednesday, May 22, 2019

Quality Control Sample
Batch Report

QCS V4.6
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050398
Project: LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples SAMPLE SUMMARY

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

HS19050398-01 07-May-2019 14:00 08-May-2019 09:30LH18/24-SP650_050719 Water

HS19050398-02 07-May-2019 14:00 08-May-2019 09:30LH18/24-SP650_050719_BIX Water

HS19050398-03 07-May-2019 00:00 08-May-2019 09:30Trip Blank Water

ALS Houston, US 23-may-19Date: 
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Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

GCMS Semivolatiles by Method SW8270SIM

Batch ID: 140715

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

GCMS Volatiles by Method SW8260

Batch ID: R338430

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

Metals by Method SW6020

Batch ID: 140779
Sample ID: HS19050692-02MS

MS and MSD are for an unrelated sample•

Sample ID: HS19050692-02PDS

PDS is for an unrelated sample•

WetChemistry by Method SW7196

Batch ID: R338198

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

ALS Houston, US 23-May-19Date: 
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Client:
Project:

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
LH18/24-SP650_050719

WorkOrder:

Lab ID:
Collection Date:

HS19050398

HS19050398-01
07-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 14-May-2019  16:26U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26J 0.201,2-Dichloroethane 1.00.51 0.50
1UG/L 14-May-2019  16:26U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.502-Butanone 2.01.0 1.0

1UG/L 14-May-2019  16:26U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 1.02-Hexanone 2.01.0 1.0

1UG/L 14-May-2019  16:26U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 14-May-2019  16:26U 0.40Acetone 2.01.0 1.0

1UG/L 14-May-2019  16:26U 0.20Benzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.40Bromobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.40Bromoform 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.40Bromomethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 14-May-2019  16:26U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30Chloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.20Chloroform 1.00.50 0.50

23-May-19Date: ALS Houston, US

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

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
LH18/24-SP650_050719

WorkOrder:

Lab ID:
Collection Date:

HS19050398

HS19050398-01
07-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 14-May-2019  16:26U 0.20Chloromethane 1.00.50 0.50

1UG/L 14-May-2019  16:260.20cis-1,2-Dichloroethene 1.01.9 0.50
1UG/L 14-May-2019  16:26U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.20Dibromomethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 14-May-2019  16:26U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 14-May-2019  16:26U 0.40Methylene chloride 2.01.0 1.0

1UG/L 14-May-2019  16:26U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30Naphthalene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30o-Xylene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30Styrene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.20Toluene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 14-May-2019  16:26J 0.20Trichloroethene 1.00.65 0.50
1UG/L 14-May-2019  16:26U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 14-May-2019  16:26U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 14-May-2019  16:2686.1 81-1180
Surr: 4-Bromofluorobenzene 1%REC 14-May-2019  16:26100.0 85-1140
Surr: Dibromofluoromethane 1%REC 14-May-2019  16:2687.5 80-1190
Surr: Toluene-d8 1%REC 14-May-2019  16:26104 89-1120

SEMIVOLATILES SIM Method:SW8270SIM Analyst:  LGPrep:SW3510 / 10-May-2019

100ug/L 14-May-2019  11:161.01,4-Dioxane 1.021 1.0
Surr: 2-Fluorobiphenyl 100%REC 14-May-2019  11:16136 40-1400
Surr: 4-Terphenyl-d14 100%REC 14-May-2019  11:16112 40-1400
Surr: Nitrobenzene-d5 100%REC 14-May-2019  11:16127 40-1400

METALS BY ICPMS BY SW6020A Method:SW6020 Analyst:  JHDPrep:SW3010A / 13-May-2019

1mg/L 13-May-2019  23:530.00190Barium 0.005000.136 0.00250
1mg/L 13-May-2019  23:53U 0.000600Lead 0.005000.00100 0.00100

1mg/L 13-May-2019  23:53U 0.00110Selenium 0.005000.00250 0.00250

1mg/L 13-May-2019  23:53U 0.000200Silver 0.005000.000500 0.000500

23-May-19Date: ALS Houston, US

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

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
LH18/24-SP650_050719

WorkOrder:

Lab ID:
Collection Date:

HS19050398

HS19050398-01
07-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

HEXAVALENT CHROMIUM BY SW7196A Method:SW7196 Analyst:  MZD
1mg/L 08-May-2019  13:17U 0.00600Chromium, Hexavalent 0.01000.0100 0.0100

23-May-19Date: ALS Houston, US

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

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
LH18/24-SP650_050719_BIX

WorkOrder:

Lab ID:
Collection Date:

HS19050398

HS19050398-02
07-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 23-May-2019  14:500Subcontract Analysis See Attached 0

23-May-19Date: ALS Houston, US

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

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
Trip Blank

WorkOrder:

Lab ID:
Collection Date:

HS19050398

HS19050398-03
07-May-2019 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 14-May-2019  16:02U 0.301,1,1,2-Tetrachloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.201,1,1-Trichloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.501,1,2,2-Tetrachloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.301,1,2-Trichloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.201,1-Dichloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.201,1-Dichloroethene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.301,1-Dichloropropene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.401,2,3-Trichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.501,2,3-Trichloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.501,2,4-Trichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.301,2,4-Trimethylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.201,2-Dibromo-3-chloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.201,2-Dibromoethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.501,2-Dichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.201,2-Dichloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.501,2-Dichloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.301,3,5-Trimethylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.401,3-Dichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.301,3-Dichloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.401,4-Dichlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.202,2-Dichloropropane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.502-Butanone 2.01.0 1.0

1UG/L 14-May-2019  16:02U 0.302-Chlorotoluene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 1.02-Hexanone 2.01.0 1.0

1UG/L 14-May-2019  16:02U 0.404-Chlorotoluene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.304-Isopropyltoluene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.704-Methyl-2-pentanone 2.01.0 1.0

1UG/L 14-May-2019  16:02U 0.40Acetone 2.01.0 1.0

1UG/L 14-May-2019  16:02U 0.20Benzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.40Bromobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20Bromochloromethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20Bromodichloromethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.40Bromoform 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.40Bromomethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.60Carbon disulfide 2.01.0 1.0

1UG/L 14-May-2019  16:02U 0.50Carbon tetrachloride 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Chlorobenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Chloroethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20Chloroform 1.00.50 0.50

23-May-19Date: ALS Houston, US

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

Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
Trip Blank

WorkOrder:

Lab ID:
Collection Date:

HS19050398

HS19050398-03
07-May-2019 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

VOLATILES ORGANICS BY METHOD 
8260C

Method:SW8260 Analyst:  PC

1UG/L 14-May-2019  16:02U 0.20Chloromethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20cis-1,2-Dichloroethene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.10cis-1,3-Dichloropropene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Dibromochloromethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20Dibromomethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Dichlorodifluoromethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Ethylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 1.0Hexachlorobutadiene 1.01.0 1.0

1UG/L 14-May-2019  16:02U 0.30Isopropylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.50m,p-Xylene 2.01.0 1.0

1UG/L 14-May-2019  16:02U 0.40Methylene chloride 2.01.0 1.0

1UG/L 14-May-2019  16:02U 0.40n-Butylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30n-Propylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Naphthalene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30o-Xylene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30sec-Butylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Styrene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30tert-Butylbenzene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Tetrachloroethene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20Toluene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20trans-1,2-Dichloroethene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20trans-1,3-Dichloropropene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20Trichloroethene 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.30Trichlorofluoromethane 1.00.50 0.50

1UG/L 14-May-2019  16:02U 0.20Vinyl chloride 1.00.50 0.50

Surr: 1,2-Dichloroethane-d4 1%REC 14-May-2019  16:0288.9 81-1180
Surr: 4-Bromofluorobenzene 1%REC 14-May-2019  16:0298.1 85-1140
Surr: Dibromofluoromethane 1%REC 14-May-2019  16:0289.0 80-1190
Surr: Toluene-d8 1%REC 14-May-2019  16:02105 89-1120

23-May-19Date: ALS Houston, US

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

HS19050398
LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:
Client:

Batch ID: 140715 Method: SEMIVOLATILES SIM 3510_B_SIMPrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS19050398-01 1 1000  1 (mL) 0.001

Batch ID: 140779 Method: METALS BY ICPMS BY SW6020A 3010APrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS19050398-01 1 10  10 (mL) 1

23-May-19Date: ALS Houston, US
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Client:
LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19050398
DATES REPORT

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

Batch ID 140715 Test Name : SEMIVOLATILES SIM Matrix: Water

10 May 2019 12:14 14 May 2019 11:16HS19050398-01 07 May 2019 14:00 100LH18/24-SP650_050719

Batch ID 140779 Test Name : METALS BY ICPMS BY SW6020A Matrix: Water

13 May 2019 12:00 13 May 2019 23:53HS19050398-01 07 May 2019 14:00 1LH18/24-SP650_050719

Batch ID R338198 Test Name : HEXAVALENT CHROMIUM BY SW7196A Matrix: Water

08 May 2019 13:17HS19050398-01 07 May 2019 14:00 1LH18/24-SP650_050719

Batch ID R338430 Test Name : VOLATILES ORGANICS BY METHOD 8260C Matrix: Water

14 May 2019 16:26HS19050398-01 07 May 2019 14:00 1LH18/24-SP650_050719

14 May 2019 16:02HS19050398-03 07 May 2019 00:00 1Trip Blank

Batch ID R339032 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

23 May 2019 14:50HS19050398-02 07 May 2019 14:00 1LH18/24-SP650_050719_BIX

23-May-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: 140779 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: MBLK-140779 Units: mg/L Analysis Date: 14-May-2019 15:15

Run ID: ICPMS06_338370 SeqNo: 5074406 PrepDate: 13-May-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Barium 0.00250   U0.00400

Lead 0.00100   U0.00200

Selenium 0.00250   U0.00200

Silver 0.000500   U0.00200

Sample ID: LCS-140779 Units: mg/L Analysis Date: 13-May-2019 23:51

Run ID: ICPMS06_338296 SeqNo: 5073389 PrepDate: 13-May-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Barium 0.05371 0.05 0 107 80 - 1200.00400

Lead 0.05094 0.05 0 102 80 - 1200.00200

Selenium 0.05418 0.05 0 108 80 - 1200.00200

Silver 0.05124 0.05 0 102 80 - 1200.00200

Sample ID: HS19050692-02MS Units: mg/L Analysis Date: 14-May-2019 15:20

Run ID: ICPMS06_338370 SeqNo: 5074409 PrepDate: 13-May-2019 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Barium 0.0506 0.05 0.002878 95.4 80 - 1200.0200

Lead 2.378 0.05 2.208 340 80 - 120 SO 0.0100

Selenium 2.219 0.05 2.123 192 80 - 120 SO 0.0100

Silver 0.05437 0.05 -0.000021 109 80 - 1200.0100

Sample ID: HS19050692-02MSD Units: mg/L Analysis Date: 14-May-2019 15:21

Run ID: ICPMS06_338370 SeqNo: 5074410 PrepDate: 13-May-2019 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Barium 0.05205 0.05 0.002878 98.3 80 - 120 0.04962 4.77 200.0200

Lead 2.489 0.05 2.208 562 80 - 120 2.328 6.7 20 SO 0.0100

Selenium 2.198 0.05 2.123 150 80 - 120 2.186 0.575 20 SO 0.0100

Silver 0.05424 0.05 -0.000021 109 80 - 120 0.04161 26.3 20 R 0.0100

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: 140779 ( 0 ) Instrument: ICPMS06 Method: ICP-MS METALS BY SW6020A

Sample ID: HS19050692-02PDS Units: mg/L Analysis Date: 14-May-2019 15:23

Run ID: ICPMS06_338370 SeqNo: 5074411 PrepDate: 13-May-2019 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID:

Barium 0.4787 0.5 0 95.7 75 - 1250.0200

Lead 3.063 0.5 2.208 171 75 - 125 SO 0.0100

Selenium 2.683 0.5 2.123 112 75 - 125 O 0.0100

Silver 0.5511 0.5 0 110 75 - 1250.0100

Sample ID: HS19050692-02SD Units: mg/L Analysis Date: 14-May-2019 15:18

Run ID: ICPMS06_338370 SeqNo: 5074408 PrepDate: 13-May-2019 DF: 25

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID:

Barium 0.0625 0.002878 0 10   U0.100

Lead 2.24 2.208 1.46 100.0500

Selenium 2.145 2.123 1.02 100.0500

Silver 0.0125 -0.000021 0 10   U0.0500

The following samples were analyzed in this batch: HS19050398-01

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: 140715 ( 0 ) Instrument: SV-5 Method: SEMIVOLATILES SIM

Sample ID: MBLK-140715 Units: ug/L Analysis Date: 13-May-2019 16:06

Run ID: SV-5_338421 SeqNo: 5074908 PrepDate: 10-May-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

1,4-Dioxane 0.010  U0.010

0.07833 0.08 0 97.9 40 - 1400Surr: 2-Fluorobiphenyl

0.05817 0.08 0 72.7 40 - 1400Surr: 4-Terphenyl-d14

0.08156 0.08 0 102 40 - 1400Surr: Nitrobenzene-d5

Sample ID: LCS-140715 Units: ug/L Analysis Date: 13-May-2019 16:27

Run ID: SV-5_338421 SeqNo: 5074909 PrepDate: 10-May-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

1,4-Dioxane 0.08934 0.08 0 112 40 - 1400.010

0.07161 0.08 0 89.5 40 - 1400Surr: 2-Fluorobiphenyl

0.06391 0.08 0 79.9 40 - 1400Surr: 4-Terphenyl-d14

0.07487 0.08 0 93.6 40 - 1400Surr: Nitrobenzene-d5

Sample ID: LCSD-140715 Units: ug/L Analysis Date: 13-May-2019 16:48

Run ID: SV-5_338421 SeqNo: 5074910 PrepDate: 10-May-2019 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCSD

Client ID:

1,4-Dioxane 0.08741 0.08 0 109 40 - 140 0.08934 2.18 200.010

0.07183 0.08 0 89.8 40 - 140 0.07161 0.308 200Surr: 2-Fluorobiphenyl

0.06602 0.08 0 82.5 40 - 140 0.06391 3.24 200Surr: 4-Terphenyl-d14

0.08096 0.08 0 101 40 - 140 0.07487 7.83 200Surr: Nitrobenzene-d5

The following samples were analyzed in this batch: HS19050398-01

ALS Houston, US Date: 23-May-19

14 of 121

00938782



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190514 Units: UG/L Analysis Date: 14-May-2019 11:37

Run ID: VOA6_338430 SeqNo: 5075195 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

1,1,1,2-Tetrachloroethane 0.50  U1.0

1,1,1-Trichloroethane 0.50  U1.0

1,1,2,2-Tetrachloroethane 0.50  U1.0

1,1,2-Trichloroethane 0.50  U1.0

1,1-Dichloroethane 0.50  U1.0

1,1-Dichloroethene 0.50  U1.0

1,1-Dichloropropene 0.50  U1.0

1,2,3-Trichlorobenzene 0.50  U1.0

1,2,3-Trichloropropane 0.50  U1.0

1,2,4-Trichlorobenzene 0.50  U1.0

1,2,4-Trimethylbenzene 0.50  U1.0

1,2-Dibromo-3-chloropropane 0.50  U1.0

1,2-Dibromoethane 0.50  U1.0

1,2-Dichlorobenzene 0.50  U1.0

1,2-Dichloroethane 0.50  U1.0

1,2-Dichloropropane 0.50  U1.0

1,3,5-Trimethylbenzene 0.50  U1.0

1,3-Dichlorobenzene 0.50  U1.0

1,3-Dichloropropane 0.50  U1.0

1,4-Dichlorobenzene 0.50  U1.0

2,2-Dichloropropane 0.50  U1.0

2-Butanone 1.0  U2.0

2-Chlorotoluene 0.50  U1.0

2-Hexanone 1.0  U2.0

4-Chlorotoluene 0.50  U1.0

4-Isopropyltoluene 0.50  U1.0

4-Methyl-2-pentanone 1.0  U2.0

Acetone 1.0  U2.0

Benzene 0.50  U1.0

Bromobenzene 0.50  U1.0

Bromochloromethane 0.50  U1.0

Bromodichloromethane 0.50  U1.0

Bromoform 0.50  U1.0

Bromomethane 0.50  U1.0

ALS Houston, US Date: 23-May-19

15 of 121

00938783



Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VBLKW-190514 Units: UG/L Analysis Date: 14-May-2019 11:37

Run ID: VOA6_338430 SeqNo: 5075195 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Carbon disulfide 1.0  U2.0

Carbon tetrachloride 0.50  U1.0

Chlorobenzene 0.50  U1.0

Chloroethane 0.50  U1.0

Chloroform 0.50  U1.0

Chloromethane 0.50  U1.0

cis-1,2-Dichloroethene 0.50  U1.0

cis-1,3-Dichloropropene 0.50  U1.0

Dibromochloromethane 0.50  U1.0

Dibromomethane 0.50  U1.0

Dichlorodifluoromethane 0.50  U1.0

Ethylbenzene 0.50  U1.0

Hexachlorobutadiene 1.0  U1.0

Isopropylbenzene 0.50  U1.0

m,p-Xylene 1.0  U2.0

Methylene chloride 1.0  U2.0

Naphthalene 0.50  U1.0

n-Butylbenzene 0.50  U1.0

n-Propylbenzene 0.50  U1.0

o-Xylene 0.50  U1.0

sec-Butylbenzene 0.50  U1.0

Styrene 0.50  U1.0

tert-Butylbenzene 0.50  U1.0

Tetrachloroethene 0.50  U1.0

Toluene 0.50  U1.0

trans-1,2-Dichloroethene 0.50  U1.0

trans-1,3-Dichloropropene 0.50  U1.0

Trichloroethene 0.50  U1.0

Trichlorofluoromethane 0.50  U1.0

Vinyl chloride 0.50  U1.0

42.59 50 0 85.2 81 - 1181.0Surr: 1,2-Dichloroethane-d4

48.97 50 0 97.9 85 - 1141.0Surr: 4-Bromofluorobenzene

43.89 50 0 87.8 80 - 1191.0Surr: Dibromofluoromethane

52.89 50 0 106 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190514 Units: UG/L Analysis Date: 14-May-2019 10:49

Run ID: VOA6_338430 SeqNo: 5075194 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

1,1,1,2-Tetrachloroethane 19.65 20 0 98.3 78 - 1241.0

1,1,1-Trichloroethane 19.21 20 0 96.0 74 - 1311.0

1,1,2,2-Tetrachloroethane 19.94 20 0 99.7 71 - 1211.0

1,1,2-Trichloroethane 19.79 20 0 98.9 80 - 1191.0

1,1-Dichloroethane 19.1 20 0 95.5 77 - 1251.0

1,1-Dichloroethene 19.64 20 0 98.2 71 - 1311.0

1,1-Dichloropropene 19.1 20 0 95.5 78 - 1251.0

1,2,3-Trichlorobenzene 22.8 20 0 114 69 - 1291.0

1,2,3-Trichloropropane 19.99 20 0 99.9 73 - 1221.0

1,2,4-Trichlorobenzene 20.95 20 0 105 69 - 1301.0

1,2,4-Trimethylbenzene 19.27 20 0 96.3 76 - 1241.0

1,2-Dibromo-3-chloropropane 20.82 20 0 104 62 - 1281.0

1,2-Dibromoethane 19.76 20 0 98.8 77 - 1211.0

1,2-Dichlorobenzene 19.39 20 0 96.9 80 - 1191.0

1,2-Dichloroethane 19.2 20 0 96.0 73 - 1281.0

1,2-Dichloropropane 20.1 20 0 100 78 - 1221.0

1,3,5-Trimethylbenzene 19.23 20 0 96.2 75 - 1241.0

1,3-Dichlorobenzene 19.33 20 0 96.7 80 - 1191.0

1,3-Dichloropropane 19.66 20 0 98.3 80 - 1191.0

1,4-Dichlorobenzene 19.64 20 0 98.2 79 - 1181.0

2,2-Dichloropropane 19.71 20 0 98.6 60 - 1391.0

2-Butanone 41.52 40 0 104 56 - 1432.0

2-Chlorotoluene 18.51 20 0 92.5 79 - 1221.0

2-Hexanone 40.58 40 0 101 57 - 1392.0

4-Chlorotoluene 18.69 20 0 93.4 78 - 1221.0

4-Isopropyltoluene 18.93 20 0 94.6 77 - 1271.0

4-Methyl-2-pentanone 39.72 40 0 99.3 67 - 1302.0

Acetone 44.55 40 0 111 39 - 1602.0

Benzene 19.69 20 0 98.4 79 - 1201.0

Bromobenzene 19.68 20 0 98.4 80 - 1201.0

Bromochloromethane 19.96 20 0 99.8 78 - 1231.0

Bromodichloromethane 20.01 20 0 100 79 - 1251.0

Bromoform 21 20 0 105 66 - 1301.0

Bromomethane 22.76 20 0 114 53 - 1411.0

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: VLCSW-190514 Units: UG/L Analysis Date: 14-May-2019 10:49

Run ID: VOA6_338430 SeqNo: 5075194 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Carbon disulfide 39.51 40 0 98.8 64 - 1332.0

Carbon tetrachloride 18.82 20 0 94.1 72 - 1361.0

Chlorobenzene 19.91 20 0 99.5 82 - 1181.0

Chloroethane 18.27 20 0 91.3 60 - 1381.0

Chloroform 19.45 20 0 97.2 79 - 1241.0

Chloromethane 18.59 20 0 93.0 50 - 1391.0

cis-1,2-Dichloroethene 19.06 20 0 95.3 78 - 1231.0

cis-1,3-Dichloropropene 20.18 20 0 101 75 - 1241.0

Dibromochloromethane 19.83 20 0 99.2 74 - 1261.0

Dibromomethane 20.15 20 0 101 79 - 1231.0

Dichlorodifluoromethane 21.17 20 0 106 32 - 1521.0

Ethylbenzene 19.47 20 0 97.3 79 - 1211.0

Hexachlorobutadiene 20.77 20 0 104 66 - 1341.0

Isopropylbenzene 19.15 20 0 95.7 72 - 1311.0

m,p-Xylene 38.81 40 0 97.0 80 - 1212.0

Methylene chloride 20.12 20 0 101 74 - 1242.0

Naphthalene 20.78 20 0 104 61 - 1281.0

n-Butylbenzene 19.23 20 0 96.1 75 - 1281.0

n-Propylbenzene 18.85 20 0 94.2 76 - 1261.0

o-Xylene 19.46 20 0 97.3 78 - 1221.0

sec-Butylbenzene 18.62 20 0 93.1 77 - 1261.0

Styrene 20.18 20 0 101 78 - 1231.0

tert-Butylbenzene 18.7 20 0 93.5 78 - 1241.0

Tetrachloroethene 19.22 20 0 96.1 74 - 1291.0

Toluene 19.42 20 0 97.1 80 - 1211.0

trans-1,2-Dichloroethene 19.89 20 0 99.5 75 - 1241.0

trans-1,3-Dichloropropene 20.67 20 0 103 73 - 1271.0

Trichloroethene 19.92 20 0 99.6 79 - 1231.0

Trichlorofluoromethane 19.39 20 0 96.9 65 - 1411.0

Vinyl chloride 19.64 20 0 98.2 58 - 1371.0

49.83 50 0 99.7 81 - 1181.0Surr: 1,2-Dichloroethane-d4

50.82 50 0 102 85 - 1141.0Surr: 4-Bromofluorobenzene

48.75 50 0 97.5 80 - 1191.0Surr: Dibromofluoromethane

48.69 50 0 97.4 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19050304-05MS Units: UG/L Analysis Date: 14-May-2019 14:26

Run ID: VOA6_338430 SeqNo: 5075202 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

1,1,1,2-Tetrachloroethane 17.96 20 0 89.8 78 - 1241.0

1,1,1-Trichloroethane 17.27 20 0 86.4 74 - 1311.0

1,1,2,2-Tetrachloroethane 19.07 20 0 95.4 71 - 1211.0

1,1,2-Trichloroethane 18.35 20 0 91.8 80 - 1191.0

1,1-Dichloroethane 16.46 20 0 82.3 77 - 1251.0

1,1-Dichloroethene 17.19 20 0 86.0 71 - 1311.0

1,1-Dichloropropene 18.19 20 0 91.0 78 - 1251.0

1,2,3-Trichlorobenzene 21.91 20 0 110 69 - 1291.0

1,2,3-Trichloropropane 18.51 20 0 92.6 73 - 1221.0

1,2,4-Trichlorobenzene 20.05 20 0 100 69 - 1301.0

1,2,4-Trimethylbenzene 17.85 20 0 89.3 76 - 1241.0

1,2-Dibromo-3-chloropropane 20.62 20 0 103 62 - 1281.0

1,2-Dibromoethane 18.37 20 0 91.9 77 - 1211.0

1,2-Dichlorobenzene 18.43 20 0 92.2 80 - 1191.0

1,2-Dichloroethane 16.81 20 0 84.1 73 - 1281.0

1,2-Dichloropropane 17.63 20 0 88.2 78 - 1221.0

1,3,5-Trimethylbenzene 18.57 20 0 92.8 75 - 1241.0

1,3-Dichlorobenzene 18.44 20 0 92.2 80 - 1191.0

1,3-Dichloropropane 18.25 20 0 91.3 80 - 1191.0

1,4-Dichlorobenzene 18.41 20 0 92.1 79 - 1181.0

2,2-Dichloropropane 17.18 20 0 85.9 60 - 1391.0

2-Butanone 36.74 40 0 91.9 56 - 1432.0

2-Chlorotoluene 18.14 20 0 90.7 79 - 1221.0

2-Hexanone 36.41 40 0 91.0 57 - 1392.0

4-Chlorotoluene 18.02 20 0 90.1 78 - 1221.0

4-Isopropyltoluene 19.4 20 0 97.0 77 - 1271.0

4-Methyl-2-pentanone 37.53 40 0 93.8 67 - 1302.0

Acetone 41.3 40 5.033 90.7 39 - 1602.0

Benzene 17.22 20 0 86.1 79 - 1201.0

Bromobenzene 17.54 20 0 87.7 80 - 1201.0

Bromochloromethane 16.53 20 0 82.6 78 - 1231.0

Bromodichloromethane 17.16 20 0 85.8 79 - 1251.0

Bromoform 18.69 20 0 93.5 66 - 1301.0

Bromomethane 14.83 20 0 74.1 53 - 1411.0

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19050304-05MS Units: UG/L Analysis Date: 14-May-2019 14:26

Run ID: VOA6_338430 SeqNo: 5075202 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Carbon disulfide 34.64 40 0 86.6 64 - 1332.0

Carbon tetrachloride 17.45 20 0 87.2 72 - 1361.0

Chlorobenzene 18.68 20 0 93.4 82 - 1181.0

Chloroethane 16.04 20 0 80.2 60 - 1381.0

Chloroform 16.36 20 0 81.8 79 - 1241.0

Chloromethane 14.06 20 0 70.3 50 - 1391.0

cis-1,2-Dichloroethene 16.27 20 0 81.4 78 - 1231.0

cis-1,3-Dichloropropene 18.73 20 0 93.7 75 - 1241.0

Dibromochloromethane 18.41 20 0 92.0 74 - 1261.0

Dibromomethane 17.7 20 0 88.5 79 - 1231.0

Dichlorodifluoromethane 15.98 20 0 79.9 32 - 1521.0

Ethylbenzene 18.41 20 0 92.1 79 - 1211.0

Hexachlorobutadiene 21.25 20 0 106 66 - 1341.0

Isopropylbenzene 18.73 20 0 93.7 72 - 1311.0

m,p-Xylene 37.34 40 0 93.4 80 - 1212.0

Methylene chloride 16.74 20 0 83.7 74 - 1242.0

Naphthalene 20.25 20 0 101 61 - 1281.0

n-Butylbenzene 19.47 20 0 97.4 75 - 1281.0

n-Propylbenzene 19.15 20 0 95.8 76 - 1261.0

o-Xylene 19.15 20 0 95.7 78 - 1221.0

sec-Butylbenzene 19.76 20 0 98.8 77 - 1261.0

Styrene 18.13 20 0 90.7 78 - 1231.0

tert-Butylbenzene 19.35 20 0 96.8 78 - 1241.0

Tetrachloroethene 18.9 20 0 94.5 74 - 1291.0

Toluene 18.38 20 0 91.9 80 - 1211.0

trans-1,2-Dichloroethene 17.28 20 0 86.4 75 - 1241.0

trans-1,3-Dichloropropene 17.81 20 0 89.1 73 - 1271.0

Trichloroethene 18.37 20 0 91.9 79 - 1231.0

Trichlorofluoromethane 16.85 20 0 84.3 65 - 1411.0

Vinyl chloride 17.11 20 0 85.5 58 - 1371.0

43.63 50 0 87.3 81 - 1181.0Surr: 1,2-Dichloroethane-d4

50.27 50 0 101 85 - 1141.0Surr: 4-Bromofluorobenzene

45.19 50 0 90.4 80 - 1191.0Surr: Dibromofluoromethane

52 50 0 104 89 - 1121.0Surr: Toluene-d8

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19050304-05MSD Units: UG/L Analysis Date: 14-May-2019 14:50

Run ID: VOA6_338430 SeqNo: 5075203 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

1,1,1,2-Tetrachloroethane 18.05 20 0 90.3 78 - 124 17.96 0.499 201.0

1,1,1-Trichloroethane 16.75 20 0 83.7 74 - 131 17.27 3.11 201.0

1,1,2,2-Tetrachloroethane 20.62 20 0 103 71 - 121 19.07 7.82 201.0

1,1,2-Trichloroethane 18.77 20 0 93.9 80 - 119 18.35 2.27 201.0

1,1-Dichloroethane 15.96 20 0 79.8 77 - 125 16.46 3.1 201.0

1,1-Dichloroethene 16.38 20 0 81.9 71 - 131 17.19 4.84 201.0

1,1-Dichloropropene 17.86 20 0 89.3 78 - 125 18.19 1.86 201.0

1,2,3-Trichlorobenzene 24.61 20 0 123 69 - 129 21.91 11.6 201.0

1,2,3-Trichloropropane 20.12 20 0 101 73 - 122 18.51 8.29 201.0

1,2,4-Trichlorobenzene 21.58 20 0 108 69 - 130 20.05 7.37 201.0

1,2,4-Trimethylbenzene 19.04 20 0 95.2 76 - 124 17.85 6.43 201.0

1,2-Dibromo-3-chloropropane 23.37 20 0 117 62 - 128 20.62 12.5 201.0

1,2-Dibromoethane 18.7 20 0 93.5 77 - 121 18.37 1.8 201.0

1,2-Dichlorobenzene 20.02 20 0 100 80 - 119 18.43 8.27 201.0

1,2-Dichloroethane 16.81 20 0 84.1 73 - 128 16.81 0.00614 201.0

1,2-Dichloropropane 17.42 20 0 87.1 78 - 122 17.63 1.19 201.0

1,3,5-Trimethylbenzene 19.67 20 0 98.3 75 - 124 18.57 5.76 201.0

1,3-Dichlorobenzene 19.64 20 0 98.2 80 - 119 18.44 6.33 201.0

1,3-Dichloropropane 18.61 20 0 93.0 80 - 119 18.25 1.94 201.0

1,4-Dichlorobenzene 19.37 20 0 96.8 79 - 118 18.41 5.05 201.0

2,2-Dichloropropane 16.54 20 0 82.7 60 - 139 17.18 3.8 201.0

2-Butanone 36.99 40 0 92.5 56 - 143 36.74 0.672 202.0

2-Chlorotoluene 19.27 20 0 96.3 79 - 122 18.14 6 201.0

2-Hexanone 38.67 40 0 96.7 57 - 139 36.41 6.02 202.0

4-Chlorotoluene 19.19 20 0 96.0 78 - 122 18.02 6.3 201.0

4-Isopropyltoluene 20.54 20 0 103 77 - 127 19.4 5.71 201.0

4-Methyl-2-pentanone 38.72 40 0 96.8 67 - 130 37.53 3.12 202.0

Acetone 42.23 40 5.033 93.0 39 - 160 41.3 2.22 202.0

Benzene 17.15 20 0 85.7 79 - 120 17.22 0.446 201.0

Bromobenzene 18.86 20 0 94.3 80 - 120 17.54 7.22 201.0

Bromochloromethane 15.89 20 0 79.5 78 - 123 16.53 3.91 201.0

Bromodichloromethane 16.76 20 0 83.8 79 - 125 17.16 2.31 201.0

Bromoform 19.5 20 0 97.5 66 - 130 18.69 4.22 201.0

Bromomethane 14.44 20 0 72.2 53 - 141 14.83 2.67 201.0
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

Sample ID: HS19050304-05MSD Units: UG/L Analysis Date: 14-May-2019 14:50

Run ID: VOA6_338430 SeqNo: 5075203 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Carbon disulfide 33.71 40 0 84.3 64 - 133 34.64 2.72 202.0

Carbon tetrachloride 17.32 20 0 86.6 72 - 136 17.45 0.729 201.0

Chlorobenzene 18.86 20 0 94.3 82 - 118 18.68 0.95 201.0

Chloroethane 15.18 20 0 75.9 60 - 138 16.04 5.54 201.0

Chloroform 15.86 20 0 79.3 79 - 124 16.36 3.15 201.0

Chloromethane 13.31 20 0 66.6 50 - 139 14.06 5.44 201.0

cis-1,2-Dichloroethene 15.91 20 0 79.6 78 - 123 16.27 2.26 201.0

cis-1,3-Dichloropropene 18.59 20 0 92.9 75 - 124 18.73 0.759 201.0

Dibromochloromethane 18.51 20 0 92.5 74 - 126 18.41 0.558 201.0

Dibromomethane 17.47 20 0 87.4 79 - 123 17.7 1.28 201.0

Dichlorodifluoromethane 15.52 20 0 77.6 32 - 152 15.98 2.93 201.0

Ethylbenzene 18.16 20 0 90.8 79 - 121 18.41 1.34 201.0

Hexachlorobutadiene 21.15 20 0 106 66 - 134 21.25 0.477 201.0

Isopropylbenzene 19.08 20 0 95.4 72 - 131 18.73 1.81 201.0

m,p-Xylene 37.75 40 0 94.4 80 - 121 37.34 1.1 202.0

Methylene chloride 16.03 20 0 80.1 74 - 124 16.74 4.31 202.0

Naphthalene 22.61 20 0 113 61 - 128 20.25 11 201.0

n-Butylbenzene 20.47 20 0 102 75 - 128 19.47 5.02 201.0

n-Propylbenzene 20.31 20 0 102 76 - 126 19.15 5.87 201.0

o-Xylene 19.03 20 0 95.1 78 - 122 19.15 0.637 201.0

sec-Butylbenzene 20.71 20 0 104 77 - 126 19.76 4.7 201.0

Styrene 17.96 20 0 89.8 78 - 123 18.13 0.935 201.0

tert-Butylbenzene 20.46 20 0 102 78 - 124 19.35 5.56 201.0

Tetrachloroethene 19.07 20 0 95.4 74 - 129 18.9 0.914 201.0

Toluene 18.07 20 0 90.4 80 - 121 18.38 1.68 201.0

trans-1,2-Dichloroethene 17.11 20 0 85.5 75 - 124 17.28 0.993 201.0

trans-1,3-Dichloropropene 17.87 20 0 89.3 73 - 127 17.81 0.302 201.0

Trichloroethene 17.81 20 0 89.1 79 - 123 18.37 3.1 201.0

Trichlorofluoromethane 16.6 20 0 83.0 65 - 141 16.85 1.52 201.0

Vinyl chloride 16.44 20 0 82.2 58 - 137 17.11 3.99 201.0

43.69 50 0 87.4 81 - 118 43.63 0.13 201.0Surr: 1,2-Dichloroethane-d4

49.42 50 0 98.8 85 - 114 50.27 1.71 201.0Surr: 4-Bromofluorobenzene

44.57 50 0 89.1 80 - 119 45.19 1.39 201.0Surr: Dibromofluoromethane

52.58 50 0 105 89 - 112 52 1.12 201.0Surr: Toluene-d8

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338430 ( 0 ) Instrument: VOA6 Method: VOLATILES ORGANICS BY METHOD 
8260C

The following samples were analyzed in this batch: HS19050398-01               HS19050398-03

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples

WorkOrder: HS19050398

QC BATCH REPORT

Batch ID: R338198 ( 0 ) Instrument: UV-2450 Method: HEXAVALENT CHROMIUM BY SW7196A

Sample ID: MBLK-338198 Units: mg/L Analysis Date: 08-May-2019 13:17

Run ID: UV-2450_338198 SeqNo: 5070024 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Chromium, Hexavalent 0.0100   U0.0100

Sample ID: LCS-338198 Units: mg/L Analysis Date: 08-May-2019 13:17

Run ID: UV-2450_338198 SeqNo: 5070025 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Chromium, Hexavalent 0.247 0.25 0 98.8 80 - 1200.0100

Sample ID: HS19050410-01MS Units: mg/L Analysis Date: 08-May-2019 13:17

Run ID: UV-2450_338198 SeqNo: 5070026 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Chromium, Hexavalent 0.249 0.25 0.001 99.2 75 - 1250.0100

Sample ID: HS19050410-01MSD Units: mg/L Analysis Date: 08-May-2019 13:17

Run ID: UV-2450_338198 SeqNo: 5070027 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Chromium, Hexavalent 0.235 0.25 0.001 93.6 75 - 125 0.249 5.79 200.0100

The following samples were analyzed in this batch: HS19050398-01

ALS Houston, US Date: 23-May-19
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:

WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Monthly Effluent 
Samples
HS19050398

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: 23-May-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

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

 Oklahoma  2018-156  31-Aug-2019

 North Carolina  624-2019  31-Dec-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

 Texas  TX104704231-19-23  30-Apr-2020

23-May-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050398
Project: LH18/24 Longhorn GW Treatment Plant Monthly Effluent Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19050398-01 LH18/24-SP650_050719 Login 08/05/2019 11:38:04 NDR EXT024

HS19050398-01 LH18/24-SP650_050719 Login 08/05/2019 11:38:04 NDR WET270

HS19050398-01 LH18/24-SP650_050719 Login 08/05/2019 11:38:04 NDR MET071

HS19050398-01 LH18/24-SP650_050719 Login 08/05/2019 11:38:04 NDR VOA137

HS19050398-02 LH18/24-SP650_050719_BIX Login 08/05/2019 11:38:04 NDR Sub

HS19050398-03 Trip Blank Login 08/05/2019 11:38:04 NDR VOA137

ALS Houston, US 23-may-19Date: 
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JRM

08-May-2019 09:30Date/Time Received:

HS19050398

Bhate Environmental

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

1.6c  uc/c IR 11
44882
05/08/2019 11:55am

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Nilesh D. Ranchod
DateeSignatureDateeSignature

8-May-20198-May-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)

ALS Houston, US 23-May-19Date: 

28 of 121

00938796



29 of 121

00938797



30 of 121

00938798



 

 

 
  

Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1913332, 1913338, 1913342, 
1913345  

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2253(239553)

 
 
General Set Information:  There were ten 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:  Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 
was analyzed and reported from a 1:10 dilution.  The reporting limits have been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 653683) was less than 1/2 the CRDL.  The recovery for the LCS 
(653684) was within acceptable parameters.   
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MS/MSD Analysis:  MS/MSD was performed on samples 1913342006/007.  4.0µl of Working Standard Solution 
Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike target was 4.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 – 653681) is reported from the analysis of 
the Laboratory Control Sample (LCS – 653684) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Stephen Brose                        May 22, 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: May 22, 2019

34-1913332Workorder:

HS19050398
HS19050398Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1913332001 05/07/19LH18/24-SP650_050719_BIX 05/09/19

Page 1 of 3 Wed, 05/22/19 11:59 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: 34-1913332

Analytical Results

Sample ID: 05/07/2019
05/09/20191913332001Lab ID:

Collected:
Received:

LH18/24-SP650_050719_BIX NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/21/2019 08:43
Batch:

Instrument ID:
ELMS/2253 (HBN: 239553) 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: 239553)

Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 was analyzed and
reported from a 1:10 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/ Stephen Brose
05/22/2019 06:38 05/22/2019 11:11

/S/ Thomas Bosch

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 2 of 3 Wed, 05/22/19 11:59 AM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1913332

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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 3 of 3 Wed, 05/22/19 11:59 AM ENVREP-V4.8

35 of 121

00938803



Analysis:

Analyzed By:
ELMS/2253 (HBN: 239553)
Stephen Brose

Workorder: 1913332

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:
653683
05/21/2019 08:29

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

653684
05/21/2019 08:02

Units:

Target

Perchlorate 4.08 4.00 78.8 123.8102

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/21/2019 10:17
1913342006Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/21/2019 10:03
1913342005

Result RPD QC Limits

MSD:
Analyzed:

1913342007
05/21/2019 10:30

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.84 94.43.78 20.00.03.72 1.5193.0

 Comments
Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 was analyzed and reported from a
1:10 dilution.  The reporting limits have been adjusted accordingly.

 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/ Stephen Brose /S/ Thomas Bosch

05/22/2019 06:38 05/22/2019 11:11

Page 1 of 1 Wednesday, May 22, 2019

Quality Control Sample
Batch Report

QCS V4.6
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050397
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE SUMMARY

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

HS19050397-01 07-May-2019 14:00 08-May-2019 09:30LH18/24-SP650_050719 Water

HS19050397-02 07-May-2019 14:00 08-May-2019 09:30LH18/24-SP650_050719_BIX Water

ALS Houston, US 23-may-19Date: 
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Client: CASE NARRATIVE

Work Order:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

Project:

Work Order Comments

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

Work Order Comments

The analysis for TOC was subcontracted to ALS Environmental in Fort Collins, CO.  Final report attached.•

WetChemistry by Method E350.3

Batch ID: R338485

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

WetChemistry by Method E365.3

Batch ID: R338359

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

ALS Houston, US 23-May-19Date: 
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Client:
Project:
Sample ID:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_050719

WorkOrder:
Lab ID:

Collection Date:

HS19050397
HS19050397-01

07-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

AMMONIA AS N BY E350.3(ISE) Method:E350.3 Analyst:  RG
1mg/L 14-May-2019  11:300.20Nitrogen, Ammonia (As N) 0.2021 0.10

ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Method:E365.3 Analyst:  KVL

10mg/L 08-May-2019  18:150.100Phosphorus, Total 
Orthophosphate (As P)

0.2504.95 0.200

SUBCONTRACT ANALYSIS - TOC 
ANALYSIS

Method:NA Analyst:  SUBK

1NA 16-May-2019  09:250Subcontract Analysis See Attached 0

23-May-19Date: ALS Houston, US

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

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
LH18/24-SP650_050719_BIX

WorkOrder:
Lab ID:

Collection Date:

HS19050397
HS19050397-02

07-May-2019 14:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT LOQ
DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL DL LOD

SUBCONTRACT ANALYSIS - 
PERCHLORATE (EPA 6850)

Method:NA Analyst:  SUB

1NA 23-May-2019  14:500Subcontract Analysis See Attached 0

23-May-19Date: ALS Houston, US

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
LH18/24 Longhorn GW Treatment Plant Weekly Samples
Bhate Environmental Associates, Inc.

WorkOrder:
Project:

HS19050397
DATES REPORT

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

Batch ID R338359 Test Name : ORTHO PHOSPHATE (PO4) AS P BY E365.3 Matrix: Water

08 May 2019 18:15HS19050397-01 07 May 2019 14:00 10LH18/24-SP650_050719

Batch ID R338485 Test Name : AMMONIA AS N BY E350.3(ISE) Matrix: Water

14 May 2019 11:30HS19050397-01 07 May 2019 14:00 1LH18/24-SP650_050719

Batch ID R338511 Test Name : SUBCONTRACT ANALYSIS - TOC ANALYSIS Matrix: Water

16 May 2019 09:25HS19050397-01 07 May 2019 14:00 1LH18/24-SP650_050719

Batch ID R339032 Test Name : SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850) Matrix: Water

23 May 2019 14:50HS19050397-02 07 May 2019 14:00 1LH18/24-SP650_050719_BIX

23-May-19Date: ALS Houston, US
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19050397

QC BATCH REPORT

Batch ID: R338359 ( 0 ) Instrument: UV-2450 Method: ORTHO PHOSPHATE (PO4) AS P BY 
E365.3

Sample ID: MBLK-R338359 Units: mg/L Analysis Date: 08-May-2019 18:15

Run ID: UV-2450_338359 SeqNo: 5073819 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.0200   U0.0250

Sample ID: LCS-R338359 Units: mg/L Analysis Date: 08-May-2019 18:15

Run ID: UV-2450_338359 SeqNo: 5073801 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Phosphorus, Total Orthophosphate 
(As P)

0.232 0.25 0 92.8 85 - 1150.0250

Sample ID: HS19050397-01MS Units: mg/L Analysis Date: 08-May-2019 18:15

Run ID: UV-2450_338359 SeqNo: 5073803 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: LH18/24-SP650_050719

Phosphorus, Total Orthophosphate 
(As P)

7.52 2.5 4.95 103 80 - 1200.250

Sample ID: HS19050397-01MSD Units: mg/L Analysis Date: 08-May-2019 18:15

Run ID: UV-2450_338359 SeqNo: 5073802 PrepDate: DF: 10

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: LH18/24-SP650_050719

Phosphorus, Total Orthophosphate 
(As P)

7.42 2.5 4.95 98.8 80 - 120 7.52 1.34 200.250

The following samples were analyzed in this batch: HS19050397-01

ALS Houston, US Date: 23-May-19
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Client:
Project:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples

WorkOrder: HS19050397

QC BATCH REPORT

Batch ID: R338485 ( 0 ) Instrument: WetChem_HS Method: AMMONIA AS N BY E350.3(ISE)

Sample ID: MBLK-R338485 Units: mg/L Analysis Date: 14-May-2019 11:30

Run ID: WetChem_HS_338485 SeqNo: 5076342 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Nitrogen, Ammonia (As N) 0.10   U0.20

Sample ID: LCS-R338485 Units: mg/L Analysis Date: 14-May-2019 11:30

Run ID: WetChem_HS_338485 SeqNo: 5076341 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Nitrogen, Ammonia (As N) 10.79 10 0 108 80 - 1200.20

Sample ID: HS19050506-06MS Units: mg/L Analysis Date: 14-May-2019 11:30

Run ID: WetChem_HS_338485 SeqNo: 5076344 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Nitrogen, Ammonia (As N) 10.12 10 1.346 87.7 80 - 1200.20

Sample ID: HS19050506-06MSD Units: mg/L Analysis Date: 14-May-2019 11:30

Run ID: WetChem_HS_338485 SeqNo: 5076343 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Nitrogen, Ammonia (As N) 10 10 1.346 86.5 80 - 120 10.12 1.19 200.20

The following samples were analyzed in this batch: HS19050397-01

ALS Houston, US Date: 23-May-19
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Bhate Environmental Associates, Inc.
LH18/24 Longhorn GW Treatment Plant Weekly Samples
HS19050397

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: 23-May-19
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Illinois  004438  29-Jun-2019

 Louisiana  03087  30-Jun-2019

 Dept of Defense  ANAB L2231  20-Dec-2021

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

 Oklahoma  2018-156  31-Aug-2019

 North Carolina  624-2019  31-Dec-2019

 Maryland  343, 2018-2019  30-Jun-2019

 Arkansas  19-028-0  27-Mar-2020

 Texas  TX104704231-19-23  30-Apr-2020

23-May-19Date: ALS Houston, US
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Client: Bhate Environmental Associates, Inc.

Work Order: HS19050397
Project: LH18/24 Longhorn GW Treatment Plant Weekly Samples SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS19050397-01 LH18/24-SP650_050719 Login 08/05/2019 11:28:28 NDR WET069

HS19050397-01 LH18/24-SP650_050719 Login 08/05/2019 11:28:28 NDR WET069

HS19050397-01 LH18/24-SP650_050719 Login 08/05/2019 11:28:28 NDR Sub

HS19050397-02 LH18/24-SP650_050719_BIX Login 08/05/2019 11:28:28 NDR Sub

ALS Houston, US 23-may-19Date: 
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JRM

08-May-2019 09:30Date/Time Received:

HS19050397

Bhate Environmental

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

1.6C / 1.6c UC/C IR11
44882
05/08/2019 11:45

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Nilesh D. Ranchod
DateeSignatureDateeSignature

8-May-20198-May-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 23-May-19Date: 
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May 15, 2019 Analytical Report for Service Request No: K1904158

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 May 09, 2019

RE: HS19050397

Dear RJ,

K1904158.

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

For 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
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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.
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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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CASE NARRATIVE

Client:
Project:
Sample Matrix:

Service Request:
Date Received:

ALS Environmental - US
HS19050397
Water

K1904158
05/09/2019

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:
One water sample was received for analysis at ALS Environmental on 05/09/2019. 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 05/15/2019
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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: Dept of Defense 

SUBCONTRACT TO: 

ALS Environmental Kelso 

1317 S. 13th Avenue 

Kelso, WA 98626 

CUSTOMER 
INFORMATION: 

Company: ALS Houston 

Contact: RJ Modashia 

Address: 10450 Stancliff Rd, Ste 210 

Phone: +1 281 530 5656 

Email: RJ.Modashia@alsglobal.com 

Alternate 
Jumoke M. Lawal Contact: 

Email: jumoke.lawa/@alsglobal.com 

I.AB SAMPLE JC> • . CLIENT SAMPLE ID 
ANALYSIS REQUESTE.C> 

1, HS19050397-01 LH18/24-SP650_050719 

TDC Analysis for DOD Level IV 

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: ~ r:,ru,'.J ~Vl 
Cooler ID(s): 

COC ID: 11268 

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: HS19050397 

TSR: Danielle Winnings 

MATRIX 

Water 

Date/Time: 

COlLECT DATE 
DUE DATE 

07 May 2019 14:00 

16 May 2019 

MAY O 8 2019 I~- tll 

Date/Time: 5·9 · I~ (Ll'.D 
Temperature(s): 
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A 
Client /\L'S l::\olcl-on 
Received: 5 · q · · I 0, Opened: 

I. Samples were received via? USPS 

2. Samples were received n:: (circle) 

PC ~\/ 
Cooler Receipt and Preservation Form 

I\• I i<<t 
Service Request Kl 9 ( j l,J, i, ) 

5·'7·t=7 By: /V,£ Unloaded: 5 · 9 · /°/ By: )\){? 
~ UPS 

~ Box 

DHL 

Envelope 

PDX Courier Hand Delivered 

Other NA -----------
3. Were custody seals on coolers? NA a) N If yes, how many and where?___,~,,___~tm.._.,......,.._o..,,ct-,.,_, _______ _ 

If present, were custody seals intact? & N If present, were they signed and dated? (j) N 

.... Corrected. Raw Co,rected Corr . Thermometer Cooler/Coe ID Tracking Number . 
CoOlerTemp CoolerTemn TemoBlank TemnBlank Factor ID NA NA ·Filed 

o. I O.o 2-7- 2-1 -n. I '-{17 \ \ '2 {,,L LI <f(H 1 {J'-:Z.7. I _7 7 · 1 
1\7_{,.,;( • 

I I Z.. "1..~ .. . 

4. Packing material: Inserts ~ c:Ji:,h~ Gel Packs ftg{I~ Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? NA {!) N 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. NA <!) N 
If applicable, tissue samples were received: Frozen Partially Thawed Thawed 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA ~ N 

8. Did all sample labels and tags agree with cnstody papers? Indicate major discrepancies in the table on page 2. NA © N 

9. Were appropriate bottles/containers and volumes received for the tests indicated? NA fl> ,N 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below NA <D N 
11. Were VOA vials received without headspace? Indicate in the table below. 

12. Was Cl2/Res negative? f y N 
y N 

Samole ID on Bottle Sample ID on COC Identified by: 

Bottle Count Out of Head- ' Volume Reagent Lot 
Sample ID BottleTvru> Temp S""~ce Broke nH Reaaent added Number Initials Time 

Notes, Discrepancies, & Resolutions:. _____________________________________ _ 

7125116 Page __ of_. __ _ 24 of 163
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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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Client:

05/9/19

K1904158

Date Received:
Date Collected:

Service Request:

Water
HS19050397
ALS Environmental - US

Sample Matrix:
Project: 05/7/19

Carbon, Total Organic

Basis:
Units: mg/L

NA
SM 5310 C
NonePrep Method:

Analysis Method:

Lab CodeSample Name LOD
Date

AnalyzedDil.MDLLOQResult Q

LH18/24-SP650_050719 05/10/19 03:2510.070.200.501.46K1904158-001
Method Blank 05/10/19 06:4210.070.200.50  UNDK1904158-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  5/14/2019 1:12:33 PM 19-0000507672 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

HS19050397
ALS Environmental - US Service Request: K1904158

05/07/19Date Collected:
Date Received: 05/09/19

05/10/19Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

LH18/24-SP650_050719 mg/L
Basis:
Units:

K1904158-001 NALab Code:
Sample Name:

RPD LimitLODLOQ MDL
Analysis 
Method RPD

Duplicate 
Sample

K1904158-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Carbon, Total Organic 3 0.50 0.07 1.46 1.42 1.44 100.20SM 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  5/14/2019 1:12:33 PM 19-0000507672 rev 00Superset Reference:
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Sample Name

K1904158
Date Analyzed:
Service Request:

Water
HS19050397
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: 635076

05/10/19

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 83-117101 25.025.3K1904158-LCS

19-0000507672 rev 00Superset Reference:Printed  5/14/2019 1:12:33 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
HS19050397

Client: Service Request: K1904158

Analysis Method: SM 5310 C mg/LUnits:

dba ALS Environmental

90-11010024.9635076 25.005/09/19 19:10KQ1906237-05CCV1
90-11010025.0635076 25.005/10/19 01:03KQ1906237-06CCV2
90-1109924.7635076 25.005/10/19 06:13KQ1906237-07CCV3
90-1109924.9635076 25.005/10/19 10:29KQ1906237-08CCV4

19-0000507672 rev 00Printed  5/14/2019 1:12:34 PM Superset Reference:
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ALS Group USA, Corp.

SM 5310 C

Carbon, Total Organic

Client:
Project:

ALS Environmental - US Service Request:K1904158

QA/QC Report

mg/L

HS19050397

Analysis Method:

Continuing Calibration Blank (CCB) Summary

Units:

Analysis 
Lot Lab Code

Date 
Analyzed LOQ LOD MDL QResult

dba ALS Environmental

CCB1 KQ1906237-01 05/09/19 19:25 0.50635076 0.20 0.07 UND
CCB2 KQ1906237-02 05/10/19 01:17 0.50635076 0.20 0.07 UND
CCB3 KQ1906237-03 05/10/19 06:28 0.50635076 0.20 0.07 UND
CCB4 KQ1906237-04 05/10/19 10:44 0.50635076 0.20 0.07 UND

19-0000507672 rev 00Printed  5/14/2019 1:12:34 PM Superset Reference:
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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 
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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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Case Narrative 
 
Method: 6850 
Analysis: Perchlorate 
Analysis SOP: LC-MS-CLO4 
ALS WO ID(s): 1913332, 1913338, 1913342, 
1913345  

Client: ALS Laboratories (Houston, TX) 
Matrix: Water 
ELMS Batch (HBN): 2253(239553)

 
 
General Set Information:  There were ten 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:  Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 
was analyzed and reported from a 1:10 dilution.  The reporting limits have been adjusted accordingly. 
    
 
Method QC data:  The method blank (LMB 653683) was less than 1/2 the CRDL.  The recovery for the LCS 
(653684) was within acceptable parameters.   
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MS/MSD Analysis:  MS/MSD was performed on samples 1913342006/007.  4.0µl of Working Standard Solution 
Horizon ID 43701 was added to 10.0mL of sample preparation.  The spike target was 4.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 – 653681) is reported from the analysis of 
the Laboratory Control Sample (LCS – 653684) at a level of 4.0µg/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: 19MARI03). 
 
 
             
            
  
 

Stephen Brose                        May 22, 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: May 22, 2019

34-1913345Workorder:

HS19050397
HS19050397Purchase Order:

Project ID:

Project Manager Kevin W. Griffiths

Sampling SiteReceive DateCollect DateLab IDClient Sample ID

1913345001 05/07/19LH18-24-SP650_050719_BIX 05/09/19

Page 1 of 3 Wed, 05/22/19 12:04 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: 34-1913345

Analytical Results

Sample ID: 05/07/2019
05/09/20191913345001Lab ID:

Collected:
Received:

LH18-24-SP650_050719_BIX NA

Sampling Parameter: NAMatrix:

Media:

Water

125 mL Nalgene
Sampling Site:

Analysis: EPA 6850, DoD QSM Water

Analyzed: 05/21/2019 11:10
Batch:

Instrument ID:
ELMS/2253 (HBN: 239553) 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: 239553)

Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 was analyzed and
reported from a 1:10 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/ Stephen Brose
05/22/2019 06:38 05/22/2019 11:11

/S/ Thomas Bosch

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 2 of 3 Wed, 05/22/19 12:04 PM ENVREP-V4.8
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ANALYTICAL REPORT

Project Manager: Kevin W. Griffiths

Client: ALS Environmental
(Houston)

Workorder: 34-1913345

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
Nevada (TNI) UT00953201-1 https://ndep.nv.gov/water/lab-certification
Iowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) IJ# 9980 http://www.deq.state.ok.us/CSDnew/labcert.htm
Texas (TNI) T104704456-18-9 https://www.tceq.texas.gov/assets/public/compliance/compliance_sup

port/qa/txnelap_lab_list.pdf

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.
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Analysis:

Analyzed By:
ELMS/2253 (HBN: 239553)
Stephen Brose

Workorder: 1913345

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:
653683
05/21/2019 08:29

ug/L

MDL RL

Perchlorate 1 2.00ND

 Laboratory Control Sample

Dilution: 1
ug/L

Analyte Result % Rec QC Limits

LCS:
Analyzed:

653684
05/21/2019 08:02

Units:

Target

Perchlorate 4.08 4.00 78.8 123.8102

 Matrix Spike - Matrix Spike Duplicate

MS:
Analyzed:

Dilution:
Units: ug/L

1
05/21/2019 10:17
1913342006Sample:

Analyzed:
Dilution:

Units: ug/L
1
05/21/2019 10:03
1913342005

Result RPD QC Limits

MSD:
Analyzed:

1913342007
05/21/2019 10:30

% Rec

Units: ug/L
Dilution: 1

Analyte Result Result % RecTarget QC Limits

Perchlorate ND 78.8 123.84 94.43.78 20.00.03.72 1.5193.0

 Comments
Field sample 1913338001 was analyzed and reported from a 1:100 dilution.  Field sample 1913342004 was analyzed and reported from a
1:10 dilution.  The reporting limits have been adjusted accordingly.

 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/ Stephen Brose /S/ Thomas Bosch

05/22/2019 06:38 05/22/2019 11:11

Page 1 of 1 Wednesday, May 22, 2019

Quality Control Sample
Batch Report

QCS V4.6
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