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ACRONYMS AND ABBREVIATIONS

AECOM Technical Services, Inc.
Air Monitoring Comparison Value
Above mean sea level

Below ground surface

Bhate Environmental Associates, Inc.

Compact disc

Chemical oxygen demand

Explanation of Significant Difference

Effects Screening Level
Fluidized bed reactor

Feet or foot

Gallons per day

Gallons per hour

Gallons per minute
Groundwater Treatment Plant
Hydrochloric acid

High density polyethylene
Interception-collection trench(es)
Interim Remedial Action
Pounds per hour

Longhorn Army Ammunition Plant
Micrograms per liter
Magnesium hydroxide
Millivolts

Not applicable

Sodium hydroxide

Number

Not measured
Oxidation-reduction potential

Photoionization detector
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ppmv Parts per million by volume

psi Pounds per square inch

ROD Record of Decision

TAC Texas Administrative Code

TCEQ Texas Commission on Environmental Quality
tpy Tons per year

UEP Unlined Evaporation Pond

USEPA United States Environmental Protection Agency
VOC(s) Volatile Organic Compound(s)

iv December 2019



00949993

GWTP QUARTERLY EVALUATION REPORT — 3%° QUARTER 2019
LONGHORN ARMY AMMUNITION PLANT

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:

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

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

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

e Monitoring of treated groundwater to ensure compliance with the discharge limits; and

e Discharge of treated water to Harrison Bayou, or to a holding pond (INF Pond), or release of
treated water 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 September
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
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respect to the design capacity of the GWTP. During the 3™ quarter of 2012, groundwater
extraction occurred only from LHAAP-18/24. Groundwater extraction from LHAAP-16 was not
performed due to equipment failure. However, extraction from LHAAP-16 began in October 2012
and the extraction volumes increased steadily throughout the 4™ 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.

The line to 18WW17 remained off in the third quarter 2019 and repairs are planned for the 4t
guarter of 2019.

As shown on Figure ES-1, the total extracted groundwater volume from LHAAP-18/24 during the
3" quarter of 2019 was within normal range. The extracted groundwater volume was measured
on a monthly basis as the sum of the difference between the flow meter totalizer reading at each
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ICT between the beginning and end of each month. Extraction quantities from LHAAP-18/24
were 576,128 gallons in July 2019; 704,900 gallons in August 2019; and 432,478 gallons in
September 2019.

Due to the main transformer being down, no extraction from LHAAP-16 occurred in July 2019.
This was fixed on 20 August 2019. In August 2019, 11,635 gallons were extracted and another
65,726 gallons were extracted in September 2019 for a total of 77,361 gallons extracted in the
34 Quarter 2019. Approximately 1,790,867 gallons of groundwater were extracted from LHAAP-
18/24 and LHAAP 16 during the 3™ quarter of 2019 compared to approximately 1,030,110 gallons
extracted during the 3" quarter of 2018. No treated water was returned to ICTs 6 and 9 during
the 3" quarter of 2018 because this practice was discontinued after system restart in September
2012.

The average discharge flow rate from the GWTP was calculated as approximately 17 gallons per
minute (gpm) during the 3™ quarter of 2019. Approximately 1,789,833 gallons of groundwater
treated by the GWTP was discharged to the Harrison Bayou, with a majority of the discharged
water from the INF Pond.

Grab perchlorate samples from the GWTP influent were collected on 16 July, 14 August, and 10
September 2019, and the following concentrations were reported: 6,900 micrograms per liter
(ng/L); 8,800 pg/L; and 4,900 pg/L, respectively. A quarterly influent sample was collected and
analyzed for perchlorate on 24 September 2019, and had a detection of 15,000 pg/L. Considering
all four perchlorate results, the average perchlorate concentration in the GWTP influent during
the quarter was 8,900 pg/L. No perchlorate concentrations in any effluent (TK-650) samples
discharged to the Harrison Bayou exceeded the daily maximum effluent limit of 589 ug/L during
the quarter.

As shown in Table ES-1, 886,832 gallons of treated groundwater was discharged directly to the
Harrison Bayou, with a majority of that occurring in July 2019. An additional 903,001 was
discharged from the INF Pond to the Harrison Bayou during the 3™ quarter of 2019. Table ES-1
also presents the INF Pond staff gauge readings by date, which is used to determine the freeboard
available in the pond. During the 3™ quarter of 2019, the freeboard did not reduce to 3 feet,
which would require TCEQ notification and request for reduction of the pond by another foot of
freeboard. A total of 579,986 gallons was discharged to the INF Pond during the 3™ quarter of
2019. There was no water discharged to the Harrison Bayou in September 2019 due to low or no
flow.

The groundwater volume extracted for treatment at the GWTP ranged from a low of 498,204
gallons in September 2019 to a high of 716,535 gallons in August 2019. The total water extracted
for treatment by the GWTP in the 3™ quarter of 2019 was approximately 1,790,867 gallons. The
3 month average was approximately 596,956 gallons per month. The total treated water
guantities discharged to either the Harrison Bayou or INF Pond each month, since June 2012, are
shown on Figure ES-2. The total volume of water extracted based upon the sum of the individual
extraction wells and ICTs from LHAAP-18/24 and LHAAP-16 in the 3 quarter 2019 (1,790,867
gallons) is slightly higher than the volume of water discharged to the Harrison Bayou and the INF
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to the Harrison Bayou and the INF Pond combined (1,466,818 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 18 WW17. The line associated
with the 14 ICTs was repaired in June 2019 but the line out to 18 WW17 remained down through
the 3™ quarter of 2019.

viii December 2019
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Figure ES-1. Groundwater Recovery Between September 2012 & September 2018
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Table ES-1. Discharge Information to Harrison Bayou During 3™ Quarter 2019

Calculated Released From | Released From Combined Total
Harrison Maximum Rate GWTP To INF Pond to Released From Released to INF Pond Staff
Bayou Flow Allowable Harrison Bayou | Harrison Bayou GWTP to INF Harrison Bayou | Reading(6.20=3
Date (gpm) (gpmM) (gallons) (gallons) Pond (gallons) (gallons) ft. Freeboard)
07/01/2019 NA NA 0 0 0 0 5.38
07/02/2019 NA NA 0 0 0 0 5.37
07/03/2019 8,589 2,510 0 0 0 0 5.36
07/04/2019 6,943 2,013 0 0 0 0 5.35
07/05/2019 6,048 1,767 23,588 0 0 23,588 5.34
07/06/2019 3,493 1,012 0 0 0 0 5.33
07/07/2019 2,954 856 0 0 0 0 5.31
07/08/2019 2,543 743 41,947 0 0 41,947 5.30
07/09/2019 2,097 612 18,977 0 0 18,977 5.29
07/10/2019 1,946 568 22,081 219,675 0 241,756 4.70
07/11/2019 1,806 527 16,156 184,920 0 201,076 4.08
07/12/2019 1,682 491 14,318 168,020 0 182,338 3.65
07/13/2019 1,501 435 0 0 0 0 3.65
07/14/2019 1,369 397 0 0 0 0 3.64
07/15/2019 1,233 360 66,326 0 0 66,326 3.64
07/16/2019 1,573 459 18,280 156,650 0 174,930 3.38
07/17/2019 1,802 526 19,580 173,736 0 193,316 2.66
07/18/2019 1,619 473 19,395 0 0 19,395 2.64
07/19/2019 1,445 422 18,013 0 0 18,013 2.62
07/20/2019 1,352 392 0 0 0 0 2.60
07/21/2019 1,230 356 0 0 0 0 2.58
07/22/2019 1,128 329 66,573 0 0 66,573 2.56
07/23/2019 1,025 299 18,412 0 0 18,412 2.54
07/24/2019 899 262 17,286 0 0 17,286 2.52
07/25/2019 807 235 17,100 0 0 17,100 2.50
07/26/2019 694 202 15,256 0 0 15,256 2.48
07/27/2019 604 175 0 0 0 0 2.46
07/28/2019 545 158 0 0 0 0 2.45
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Calculated Released From Released From Combined Total
Harrison Maximum Rate GWTP To INF Pond to Released From Released to INF Pond Staff
Bayou Flow Allowable Harrison Bayou | Harrison Bayou GWTP to INF Harrison Bayou | Reading (6.20=3
Date (gpm) (gpmM) (gallons) (gallons) Pond (gallons) (gallons) ft. Freeboard)
07/29/2019 494 144 63,628 0 0 63,628 2.44
07/30/2019 2,040 596 22,783 0 0 22,783 2.47
07/31/2019 1,791 523 12,504 0 0 12,504 2.45
08/01/2019 1,726 504 21,440 0 0 21,440 2.43
08/02/2019 1,587 464 19,691 0 0 19,691 241
08/03/2019 1,385 401 0 0 0 0 2.39
08/04/2019 1,198 347 0 0 0 0 2.37
08/05/2019 1,040 303 53,474 0 0 53,474 2.35
08/06/2019 905 264 12,254 0 0 12,254 2.33
08/07/2019 778 227 12,903 0 0 12,903 231
08/08/2019 608 177 11,738 0 0 11,738 2.29
08/09/2019 539 157 16,473 0 0 16,473 2.27
08/10/2019 475 137 0 0 0 0 2.25
08/11/2019 390 113 0 0 0 0 2.23
08/12/2019 305 89 75,893 0 0 75,893 2.20
08/13/2019 268 78 16,102 0 0 16,102 2.18
08/14/2019 230 67 21,235 0 0 21,235 2.16
08/15/2019 206 60 20,440 0 0 20,440 2.15
08/16/2019 398 116 18,627 0 0 18,627 2.14
08/17/2019 223 64 0 0 0 0 2.12
08/18/2019 173 50 0 0 0 0 2.10
08/19/2019 146 42 61,270 0 0 61,270 2.08
08/20/2019 86 25 13,089 0 3,056 13,089 2.06
08/21/2019 NA NA 0 0 16,171 0 2.30
08/22/2019 NA NA 0 0 11,470 0 2.32
08/23/2019 NA NA 0 0 0 0 2.34
08/24/2019 NA NA 0 0 0 0 2.36
08/25/2019 NA NA 0 0 0 0 2.38
08/26/2019 NA NA 0 0 44,556 0 2.40
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Calculated Released From Released From Combined Total
Harrison Maximum Rate GWTP To INF Pond to Released From Released to INF Pond Staff
Bayou Flow Allowable Harrison Bayou | Harrison Bayou GWTP to INF Harrison Bayou | Reading (6.20=3
Date (gpm) (gpmM) (gallons) (gallons) Pond (gallons) (gallons) ft. Freeboard)
08/27/2019 NA NA 0 0 16,984 0 2.42
08/28/2019 NA NA 0 0 16,488 0 2.44
08/29/2019 NA NA 0 0 12,765 0 2.46
08/30/2019 NA NA 0 0 16,073 0 2.50
08/31/2019 NA NA 0 0 0 0 2.65
09/01/2019 NA NA 0 0 0 0 2.80
09/02/2019 NA NA 0 0 0 0 2.84
09/03/2019 NA NA 0 0 46,995 0 2.88
09/04/2019 NA NA 0 0 9,202 0 2.93
09/05/2019 NA NA 0 0 8,498 0 2.96
09/06/2019 NA NA 0 0 10,049 0 2.98
09/07/2019 NA NA 0 0 0 0 3.00
09/08/2019 NA NA 0 0 0 0 3.03
09/09/2019 NA NA 0 0 32,955 0 3.05
09/10/2019 NA NA 0 0 16,108 0 3.08
09/11/2019 NA NA 0 0 16,192 0 3.12
09/12/2019 NA NA 0 0 17,010 0 3.20
09/13/2019 NA NA 0 0 18,299 0 3.24
09/14/2019 NA NA 0 0 0 0 3.29
09/15/2019 NA NA 0 0 0 0 3.36
09/16/2019 NA NA 0 0 60,429 0 3.42
09/17/2019 NA NA 0 0 18,797 0 3.51
09/18/2019 NA NA 0 0 18,784 0 3.60
09/19/2019 NA NA 0 0 17,740 0 3.67
09/20/2019 NA NA 0 0 0 0 3.71
09/21/2019 NA NA 0 0 0 0 3.85
09/22/2019 NA NA 0 0 0 0 3.89
09/23/2019 NA NA 0 0 81,590 0 3.94
09/24/2019 NA NA 0 0 8,590 0 3.97
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Calculated Released From Released From Combined Total
Harrison Maximum Rate GWTP To INF Pond to Released From Released to INF Pond Staff
Bayou Flow Allowable Harrison Bayou | Harrison Bayou GWTP to INF Harrison Bayou | Reading (6.20=3
Date (gpm) (gpmM) (gallons) (gallons) Pond (gallons) (gallons) ft. Freeboard)
09/25/2019 NA NA 0 0 8,786 0 3.99
09/26/2019 NA NA 0 0 8,069 0 4.01
09/27/2019 NA NA 0 0 10,172 0 4.03
09/28/2019 NA NA 0 0 0 0 4.05
09/29/2019 NA NA 0 0 0 0 4.07
09/30/2019 NA NA 0 0 34,158 0 4.10
886,832 903,001 579,986 1,789,833
Notes: NA = Not applicable
Xiv December 2019
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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 [HCI] 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 relatively unchanged. The only exception to this is
that ion exchange vessels were installed in November 2018 following the FBR to further remove
perchlorate prior to discharging to the INF pond.

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 HCI 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
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neutralized wastewater, but performance gradually returned to normal in the 1%t quarter of 2017.
Groundwater extraction was gradually increased to full rates during the 2" quarter of 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. 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 and 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.

The line to 18 WW17 remained off in the third quarter 2019 and repairs are planned for the 4t
qguarter of 2019.

On 7 July 2019, the generator shutdown at 06:30. The mechanic was called and the generator
was repaired and the FBR restarted at 14:30 on the same day.

On 9 September 2019, there was a loss of power to the air compressors due to a power glitch.
The air compressors and FBR were restarted on the same day.

Flow rates for the treatment processes for metals and Volatile Organic Compounds (VOCs)
ranged between 170 and 210 gallons per minute (gpm) with an average of approximately 185
gpm for the operating hours (i.e., this flow rate does not represent continuous flows). The GWTP
operated for 107 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 Tank 200-A Tank 200-B Tank 200-C Tank 300 feed line
Settings Mg(OH)2 Mixing NaOH Mixing Polymer Mixing to Air Stripper

5.0to meet < 8.0

pH Adjustment 9.0 10.5 NA release from

stripper

Speed 100% Speed 100% Speed 90% Speed 80%

Feed Pump Settings Stroke 100% Stroke 100% Stroke 100% Stroke 80%

10 gph Mg(OH)2 9.0 gph NaOH 40 gph water 10 gph HCI

Notes: gph - gallons per hour, NaOH - sodium hydroxide, Mg(OH)2 - magnesium hydroxide, NA - not applicable

1-2

December 2019




00950005

GWTP QUARTERLY EVALUATION REPORT — 3%° QUARTER 2019
LONGHORN ARMY AMMUNITION PLANT

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

Stripper Tower
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
Fluidized Bed Reactor

Carbon Bed Height 12 feet & 8 to 11 inches
Recycle Flow Rate 200 gpm
pH 7.1t07.4

Recycle oxidation-reduction

potential (ORP) <-430 mV

Note:
mV — millivolts

1.2 Work Performed at the GWTP

Work performed at the GWTP during the 3™ 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:

e 7 July 2019: Ark-La-Tex was on site to repair the generator
e 24 July 2019: Ark-La-Tex was on site to perform maintenance on the generator
e 5-6,9,and 15- 16 August 2019: Ark-La-Tex Electric on site for repairs to electrical lines

e 20 August 2019: Ark-La-Tex Electric on site to set new main transformer in place making
the GWTP fully functional again

e 22 August 2019: Ark-La-Tex Electric on site to disconnect wiring from generator and re-
connect wiring from transformer (FBR went offline due to power outage)

e 24 August 2019: Ark-La-Tex Electric on site for repairs to electric lines (FBR back online)
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1.2.2 Routine Maintenance

The following routine maintenance items were completed at the GWTP during this quarterly
reporting period:

e Installed new drive belt on lawn mower
e Mowed and performed weed eating activities around GWTP

e Performed housekeeping in GWTP office, Army trailer, in GWTP Shop, and around GWTP
and containment area

e Repaired and installed pump P-320

e Repaired check valve on suction side of acetic acid pump

e Repaired check valve on suction side of pump P-104

e Repaired roads at Site 18/24 with gravel

e Replaced leaking %" tubing on suction side of pump P-225 (sodium hydroxide feed pump)
e Triple rinsed all empty acetic acid drums and place in storage location

e Used track hoe to remove tree that was touching electrical lines by Central Creek
1.2.2.1 Safety

No safety activities were performed during this reporting period.

1.2.2.2 Lubrication

No lubrication maintenance was conducted during the reporting period.

1.2.2.3 Air Compressors

e Performed preventative maintenance on air compressors K-700 A & B

e Added oil to compressor K-700B

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.

1.2.2.6 Well Field at LHAAP-18/24

e Collected monthly water levels
e C(Cleaned level probes on ICTs 14C and 14D
e Replaced pumps in ICTs 13A and 13D
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1.2.2.7 Miscellaneous Activities

e 7July 2019: Generator shut down at 06:30; mechanic was called and generator was
repaired and FBR restarted at 14:30

e 9 September 2019: Loss of power to air compressors due to a power glitch; air compressors
were restarted

1.2.3 Routine Maintenance at LHAAP-16

e Checked site daily

e Collected monthly water levels
e Repaired extraction well pumps
e Repaired PZ 06

1.2.4 Routine Maintenance (Potable Water Wells)
e 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. There were a few
instances noted in gray in the table below where either the pH or the ORP fell outside of the
optimal range. On 23 August 2019, the FBR was shutdown. It was offline due to a power outage.

Table 1. Enhanced Fluidized Bed Reactor Operating Parameters — 3" Quarter 2019

Temperature
Date pH (7.1-7.4) ORP (<-430 mV) (Degrees Fahrenheit)
7/1/2019 7.0 -539 88
7/2/2019 7.0 -542 89
7/3/2019 7.0 -404 86
7/4/2019 7.0 -483 86
7/5/2019 7.0 -523 86
7/6/2019 7.0 -530 87
7/7/2019 7.0 -532 87
7/8/2019 7.1 -461 83
7/9/2019 7.2 -460 84
7/10/2019 7.2 -477 85
7/11/2019 7.1 -471 84
7/12/2019 7.1 -496 82
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Temperature
Date pH (7.1-7.4) ORP (<-430 mV) (Degrees Fahrenheit)
7/13/2019 7.1 -503 84
7/14/2019 7.1 -500 84
7/15/2019 7.1 -510 80
7/16/2019 7.3 -429 81
7/17/2019 7.3 -455 83
7/18/2019 7.4 -430 82
7/19/2019 7.4 -430 82
7/20/2019 7.4 -429 84
7/21/2019 7.4 -430 86
7/22/2019 7.3 -449 85
7/23/2019 7.4 -430 83
7/24/2019 7.4 -425 83
7/25/2019 7.3 -456 80
7/26/2019 7.2 -440 78
7/27/2019 7.3 -445 82
7/28/2019 7.3 -440 84
7/29/2019 7.3 -448 81
7/30/2019 7.3 -439 81
7/31/2019 7.4 -441 82
8/1/2019 7.3 -454 81
8/2/2019 7.2 -448 81
8/3/2019 7.2 -440 83
8/4/2019 7.3 -445 85
8/5/2019 7.2 -455 84
8/6/2019 7.2 -427 84
8/7/2019 7.2 -439 86
8/8/2019 7.3 -429 85
8/9/2019 7.3 -428 82
8/10/2019 7.3 -423 85
8/11/2019 7.3 -439 86
8/12/2019 7.4 -447 85
8/13/2019 7.4 -448 86
8/14/2019 7.4 -458 86
8/15/2019 7.2 -459 83
8/16/2019 7.2 -463 83
8/17/2019 7.3 -471 86
8/18/2019 7.3 -469 86
8/19/2019 7.2 -469 84
8/20/2019 7.3 -473 85
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Temperature
Date pH (7.1-7.4) ORP (<-430 mV) (Degrees Fahrenheit)
8/21/2019 7.4 -465 86
8/22/2019 7.4 -460 88
8/23/2019 Shutdown Shutdown Shutdown
8/24/2019 7.3 -452 85
8/25/2019 7.3 -435 85
8/26/2019 7.4 -426 84
8/27/2019 7.4 -430 84
8/28/2019 7.4 -427 85
8/29/2019 7.4 -427 83
8/30/2019 7.4 -430 84
8/31/2019 7.4 -429 84
9/1/2019 7.4 -430 84
9/2/2019 7.3 -428 84
9/3/2019 7.3 -430 84
9/4/2019 7.4 -428 85
9/5/2019 7.4 -437 85
9/6/2019 7.4 -432 86
9/7/2019 7.4 -431 86
9/8/2019 7.4 -439 87
9/9/2019 7.4 -432 85
9/10/2019 7.4 -435 83
9/11/2019 7.4 -428 84
9/12/2019 7.3 -443 83
9/13/2019 7.3 -429 83
9/14/2019 7.3 -428 85
9/15/2019 7.3 -433 86
9/16/2019 7.4 -427 83
9/17/2019 7.4 -433 84
9/18/2019 7.4 -435 84
9/19/2019 7.3 -426 81
9/20/2019 7.3 -435 82
9/21/2019 7.4 -434 83
9/22/2019 7.4 -426 84
9/23/2019 7.3 -439 81
9/24/2019 7.3 -449 82
9/25/2019 7.3 -453 83
9/26/2019 7.2 -459 84
9/27/2019 7.3 -460 85
9/28/2019 7.3 -455 85
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Temperature
Date pH (7.1-7.4) ORP (<-430 mV) (Degrees Fahrenheit)
9/29/2019 7.3 -451 85
9/30/2019 7.2 -464 83

1.5 Process Chemical Usage at GWTP

Approximate chemical consumption and the quantities delivered during the 3" quarter of 2019
are shown in Table 2.

Table 2. Chemical Usage and Delivery Table

Usage Quantity Delivered
Chemical 3" Quarter 2019 3" Quarter 2019
Hydrochloric acid 230 gallons 0
Sodium hydroxide (35%) 350 gallons 0
Acetic acid (50%) 3 drums = 165 gallons 0
Phosphoric acid (75%) 37.0 liters 0
Magnesium hydroxide 100 gallons 0
Urea 274.8 pounds 500 pounds
Polymer (magnafloc 110-L) 3.5 liters 0
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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 3™ quarter of 2019. Potentiometric surface maps are presented in
Appendix B and groundwater elevations from the 3™ 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
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.
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Potentiometric surface maps of the shallow zone groundwater in the vicinity of LHAAP-18/24,
based on groundwater elevations measured on 31 July, 20 August, and 30 September 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 July through September 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 (175.31 ft above mean sea
level [amsl] in July 2019, 175.07 ft amsl in August 2019, and 174.79 ft amsl in September 2019)
inside the ICT containment area.

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 volumes from the ICTs were 576,128 gallons in July 2019; 704,900
gallons in August 2019; and 432,478 gallons in September 2019. Rainfall amounts recorded at
the GWTP were 2.75 inches in July 2019, 0.55 inches in August 2019, and 2.23 inches in
September 2019. This amount of rainfall resulted in over 56,403 gallons of additional water
treated and discharged but not metered with the influent totals.

During the reporting period, approximately 886,832 gallons of treated groundwater was
discharged to Harrison Bayou from the GWTP. In addition, approximately 903,001 gallons of
water was released from the INF pond to the Harrison Bayou. No treated groundwater from the
GWTP was returned to LHAAP-18/24 via the sprinkler system. A total of 579,986 gallons was
released to the INF Pond from the GWTP in the 3" quarter 2019. Table 4 presents the daily
discharge rates and volume for the 3™ quarter of 2019. Overall groundwater levels decreased
throughout the 3™ quarter of 2019.

Groundwater levels in Wilcox Formation wells (generally > 40 to 50 ft bgs) were measured during
the 3™ 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
potentiometric surface of the Wilcox Formation, based on static water levels measured during
the July, August, and September 2019 gauging events, respectively. Groundwater in the Wilcox
Formation generally flows in a northerly direction, towards Caddo Lake and there is a downward
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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 18,585 gallons per day (gpd) in July 2019,
approximately 23,114 gpd in August 2019, and approximately 16,607 gpd in September 2019.
The variations in volume per month are due to LHAAP-16 becoming operational in August when
there was a large amount of water to pump. In September, it came to equilibrium.

The volume of groundwater removed from LHAAP-18/24 during the 3" quarter of 2019 measured
approximately 1,713,506 gallons, based on total flow measured from the extraction wells and ICT
wells. LHAAP-16 contributed 77,361 gallons to the GWTP due to the main transformer not being
operational in July. The transformer was repaired in August 2019. Together, approximately
1,790,867 gallons was extracted from both LHAAP-16 and LHAAP-18/24. Figure 2-1 shows the
historical trends of extracted volumes by quarter.

In contrast to the approximate total extracted volume based on total flow measured at the
GWTP, the total estimated volume discharged to the INF pond and/or Harrison Bayou (Table 4)
following treatment by the GWTP was 512,203 gallons in July 2019; 512,192 gallons in August
2019; and 442,423 gallons in September 2019 for a total of 1,466,818 gallons discharged in the
3™ quarter of 2019. The difference between the influent and effluent volumes is approximately
20%. However, considering the over 194,361 gallons of water within the treatment plant as of
September 30, 2019, this percent difference is closer to 8% variation, which is contributable to
variations in the influent flow meter recordings and evaporative losses. The repairs to the
double-walled distribution lines from LHAAP-18/24 have increased the influent flow.

As indicated by Table 5, 21 of 27 ICTs and wells produced water for the entirety of the 3™ quarter
of 2019. ICT EW-01 produced water in August 2019 only.

2.4 Groundwater Monitoring at LHAAP-18/24

No groundwater was sampled for offsite analysis at LHAAP-18/24 in the 3" quarter of 2019. The
next sampling event will be completed in the 4™ quarter of 2019.

2.5 Groundwater Treatment Plant Sampling and Analysis

As part of the GWTP operations, samples from various water streams are required to be collected
and analyzed for the parameters in accordance with the Final Revised Sampling and Analysis Plan
for Groundwater Treatment Plan and Well Fields (AECOM Technical Services, Inc. [AECOM],
September 2017), which was developed in accordance with the Interim Record of Decision (ROD)
and the TCEQ letter dated January 8, 2002 (see Administrate Record Volume 1 of 4 in 2002,
Document A). Besides the 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 3™ quarter of 2019. The complete laboratory results
are provided on a compact disc (CD) (Appendix C).
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2.5.1 Perchlorate Sampling

Table 6 presents the weekly effluent perchlorate results for the 3™ quarter of 2019. None of the
effluent samples exceeded the protocol for discharge (Appendix D) for perchlorate. All of the
GWTP effluent was discharged to the Harrison Bayou in July 2019 and the majority of August
2019. For the remainder of August 2019 and all of September 2019, the GWTP effluent was
discharged to the INF Pond. Samples presented in Table 6 also include samples collected before
the ion exchange to verify that the FBR properly treated water for perchlorate. Treated
groundwater from the GWTP was discharged to Harrison Bayou during the current quarter when
effluent perchlorate concentrations were less than the daily maximum concentration of 589 ug/L
and adequate flow in the bayou was observed. When the flow in the bayou ceased in August,
effluent was discharged to the INF pond once the water was treated by the ion exchange vessels.
Therefore, effluent was sampled after the ion exchange vessels in the later part of August and all
of September 2019.

Table 6 also presents the effluent concentration of ammonia as N and ortho-phosphate, which
are soluble nutrients used by the microbes in the metabolic process within the FBR. Effluent
samples at the reactor outlet are analyzed to verify that trace amounts of these are present,
which indicates that there is enough to sustain the biomass. If there is bypassing or short
circuiting in the reactor and perchlorate is not being fully degraded, elevated levels of these
nutrients may be present at the FBR outlet. Ortho-phosphate levels stayed relatively stagnant
for the entire quarter. The table also notes which samples were collected after the ion exchange
vessels. Perchlorate in the effluent is treated by the FBR prior to the ion exchange vessels, which
are used to polish the effluent prior to discharge to the INF Pond.

Three monthly grab samples from the influent to the GWTP (TK-140) and one quarterly grab
sample (total of four influent samples) were collected in the 3™ quarter of 2019. The perchlorate
concentrations in these samples ranged from 4,900 pg/L to 15,000 pg/L.

2.5.2 VOC Sampling

Tables 7 through 9 present the effluent VOC results for July, August, and September 2019.
Sampling of the effluent for VOCs was conducted on a biweekly basis beginning on 9 July 2019.
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 (AECOM, July 2014), the monthly metals sampling is
reported in Tables 7 through 9. 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, metals,
and perchlorate was conducted during this quarter and the results were below the discharge
limits. Table 10 presents the analytical results for the 3" quarter of 20109.
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Figure 2-1
Quarterly Extraction Rate
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Depth to Groundwater Depth to Groundwater Depth to Groundwater
Location T Refere_n ce Water Elevation Water Elevation Water Elevation
Identification ype (E:e‘tl:::;) (feet) (feet amsl) (feet) (feet amsl) (feet) (feet amsl)
7/31/2019 7/31/2019 8/20/2019 8/20/2019 9/30/2019 9/30/2019
BGPZ-1 Piezometer 184.99 5.43 179.56 6.02 178.97 7.14 177.85
BGPZ-2 Piezometer 184.39 12.61 171.78 12.83 171.56 13.03 171.36
BGPZ-3 Piezometer 180.35 6.77 173.58 6.98 173.37 7.29 173.06
BGPZ-4 Piezometer 177.77 6.50 171.27 6.75 171.02 7.03 170.74
BGPZ-5 Piezometer 180.76 10.44 170.32 10.67 170.09 10.93 169.83
BGPZ-6 Piezometer 197.82 26.40 171.42 26.69 171.13 26.97 170.85
BGPZ-7 Piezometer 195.96 26.05 169.91 26.42 169.54 26.67 169.29
BGPZ-8 Piezometer 197.08 28.17 168.91 28.49 168.59 28.71 168.37
BGPZ-9 Piezometer 196.45 26.73 169.72 26.97 169.48 27.17 169.28
BGPZ-10 Piezometer 197.00 26.77 170.23 26.99 170.01 27.30 169.70
BGPZ-11 Piezometer 196.99 26.83 170.16 27.08 169.91 27.44 169.55
BGPZ-12 Piezometer 188.17 NA Plugged NA Plugged NA Plugged
AWD-1 Monitoring Well 182.27 7.88 174.39 8.19 174.08 8.45 173.82
AWD-2 Monitoring Well 186.78 11.47 175.31 11.71 175.07 11.99 174.79
AWD-3 Monitoring Well 200.13 26.49 173.64 26.78 173.35 27.10 173.03
AWD-4 Monitoring Well 193.89 19.70 174.19 19.95 173.94 20.27 173.62
MW-1 Monitoring Well 199.22 25.63 173.59 25.92 173.30 26.20 173.02
MW-2 Monitoring Well 196.73 25.29 171.44 25.50 171.23 25.81 170.92
MW-3 Monitoring Well 196.54 24.78 171.76 25.00 171.54 25.33 171.21
MW-4 Monitoring Well 197.27 25.09 172.18 25.32 171.95 25.65 171.62
MW-5 Monitoring Well 194.97 22.69 172.28 22.98 171.99 23.29 171.68
MW-6 Monitoring Well 192.18 20.50 171.68 20.79 171.39 21.08 171.10
MW-7 Monitoring Well 188.47 16.99 171.48 17.29 171.18 17.57 170.90
December 2019 2-7



GWTP QUARTERLY EVALUATION REPORT — 3%° QUARTER 2019
LONGHORN ARMY AMMUNITION PLANT

00950018

Depth to Groundwater Depth to Groundwater Depth to Groundwater

Location T Refere.n ce Water Elevation Water Elevation Water Elevation

Identification ype (E:Z‘tlzt::;) (feet) (feet amsl) (feet) (feet amsl) (feet) (feet amsl)

7/31/2019 7/31/2019 8/20/2019 8/20/2019 9/30/2019 9/30/2019
MW-8 Monitoring Well 187.13 14.77 172.36 15.05 172.08 15.34 171.79
MW-9 Monitoring Well 184.73 12.10 172.63 12.41 172.32 12.75 171.98
MW-10 Monitoring Well 178.12 6.53 171.59 6.80 171.32 7.29 170.83
MW-11 Monitoring Well 184.65 12.75 171.90 13.02 171.63 13.77 170.88
MW-12 Monitoring Well 178.33 6.40 171.93 6.72 171.61 7.31 171.02
MW-13 Monitoring Well 176.72 5.52 171.20 5.84 170.88 6.65 170.07
MW-14 Monitoring Well 186.19 11.45 174.74 11.77 174.42 12.12 174.07
MW-16 Monitoring Well 178.59 6.70 171.89 6.97 171.62 7.40 171.19
MW-17 Monitoring Well 179.03 7.48 171.55 7.80 171.23 8.13 170.90
MW-18 Monitoring Well 178.58 7.00 171.58 7.35 171.23 7.59 170.99
MW-19 Monitoring Well 178.60 7.15 171.45 7.49 171.11 7.88 170.72
MW-20 Monitoring Well 186.64 8.69 177.95 9.00 177.64 9.37 177.27
MW-21 Monitoring Well 198.70 29.69 169.01 30.04 168.66 30.28 168.42
MW-22 Monitoring Well 197.51 27.44 170.07 27.76 169.75 28.05 169.46
MW-23 Monitoring Well 198.79 27.22 171.57 27.55 171.24 27.90 170.89
101 Monitoring Well 197.53 6.03 191.50 6.40 191.13 8.02 189.51
102 Monitoring Well 193.94 18.24 175.70 18.59 175.35 18.93 175.01
109 Monitoring Well 197.02 27.59 169.43 27.96 169.06 28.32 168.70
120 Monitoring Well 184.19 10.61 173.58 10.94 173.25 11.31 172.88
123 Monitoring Well 186.21 11.30 174.91 11.70 174.51 12.55 173.66
125 Monitoring Well 196.28 22.31 173.97 22.56 173.72 23.07 173.21
126 Monitoring Well 199.37 28.52 170.85 28.85 170.52 29.25 170.12
129 Monitoring Well 197.24 24.84 172.40 25.13 172.11 25.40 171.84
130 Monitoring Well 177.73 5.75 171.98 6.07 171.66 7.05 170.68
C-01 Monitoring Well 193.89 22.50 171.39 22.83 171.06 23.19 170.70
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Reference Depth to Groundwater Depth to Groundwater Depth to Groundwater

Lo<3a.tiorj Type Elevation Water Elevation Water Elevation Water Elevation

Identification (feet amsl) (feet) (feet amsl) (feet) (feet amsl) (feet) (feet amsl)

7/31/2019 7/31/2019 8/20/2019 8/20/2019 9/30/2019 9/30/2019
C-02 Monitoring Well 175.95 4.17 171.78 4.79 171.16 5.85 170.10
C-03 Monitoring Well 196.34 25.04 171.30 25.39 170.95 25.60 170.74
C-04 Monitoring Well 194.64 23.07 171.57 23.42 171.22 23.70 170.94
C-04A Monitoring Well 194.61 22.80 171.81 23.11 171.50 23.49 171.12
C-05 Monitoring Well 180.74 10.67 170.07 11.08 169.66 11.59 169.15
C-06 Monitoring Well 192.22 23.02 169.20 23.48 168.74 23.89 168.33
c-07 Monitoring Well 196.80 26.29 170.51 26.73 170.07 27.05 169.75
C-08 Monitoring Well 193.10 23.79 169.31 24.15 168.95 24.49 168.61
C-09 Monitoring Well 202.35 32.04 170.31 32.39 169.96 32.75 169.60
c-10 Monitoring Well 201.86 31.32 170.54 31.69 170.17 31.95 169.91
17WW08 Monitoring Well 179.72 8.57 171.15 8.90 170.82 9.63 170.09
18WwW01 Monitoring Well 201.31 30.41 170.90 30.76 170.55 31.09 170.22
18WW02 Monitoring Well 179.30 7.65 171.65 8.06 171.24 8.79 170.51
18WWO03 Monitoring Well 195.59 25.03 170.56 25.46 170.13 25.85 169.74
18Wwo04 Monitoring Well 183.74 14.31 169.43 14.89 168.85 15.28 168.46
18WWO05 Monitoring Well 189.59 19.30 170.29 19.75 169.84 20.09 169.50
18WW06 Monitoring Well 179.70 8.35 171.35 8.83 170.87 9.59 170.11

18WW07 Monitoring Well 183.67 NM NM NM NM NM NM
18WW08 Monitoring Well 177.77 5.90 171.87 6.42 171.35 7.33 170.44
18WW09 Monitoring Well 177.51 6.12 171.39 6.84 170.67 7.60 169.91
18WW10 Monitoring Well 182.26 10.29 171.97 10.65 171.61 10.98 171.28
18WW11 Monitoring Well 182.29 11.58 170.71 11.97 170.32 12.45 169.84
18Ww14 Monitoring Well 186.47 14.74 171.73 15.09 171.38 15.45 171.02
18WW15 Monitoring Well 186.24 14.41 171.83 14.77 171.47 15.10 171.14
18WW16 Monitoring Well 201.88 31.70 170.18 32.12 169.76 32.58 169.30
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Depth to Groundwater Depth to Groundwater Depth to Groundwater

Location T Refere.n ce Water Elevation Water Elevation Water Elevation

Identification ype (E:Z‘tlzt::;) (feet) (feet amsl) (feet) (feet amsl) (feet) (feet amsl)

7/31/2019 7/31/2019 8/20/2019 8/20/2019 9/30/2019 9/30/2019
18WW18 Monitoring Well 196.82 25.85 170.97 26.17 170.65 26.44 170.38
18WW19 Monitoring Well 179.56 10.39 169.17 10.88 168.68 11.59 167.97
18WW20 Monitoring Well 180.42 11.30 169.12 11.71 168.71 12.36 168.06
18WW21 Monitoring Well 195.20 24.95 170.25 25.29 169.91 25.61 169.59
18WW?22 Monitoring Well 195.37 23.96 171.41 24.30 171.07 24.77 170.60
18WW24 Monitoring Well 176.40 4.69 171.71 5.39 171.01 6.12 170.28
18WW25 Monitoring Well 175.15 4.57 170.58 5.08 170.07 5.89 169.26
18CPTMWO01SW | Monitoring Well 198.20 25.83 172.37 26.17 172.03 26.46 171.74
18CPTMWO1DW | Monitoring Well 197.92 27.02 170.90 27.45 170.47 27.71 170.21
18CPTMWO3SW | Monitoring Well 198.53 27.27 171.26 27.63 170.90 28.04 170.49
18CPTMWO04 Monitoring Well 196.60 22.50 174.10 22.87 173.73 23.21 173.39
18CPTMWO04SW | Monitoring Well 196.42 24.96 171.46 25.34 171.08 25.72 170.70
18CPTMWO06 Monitoring Well 198.12 26.98 171.14 27.39 170.73 27.76 170.36
18CPTMWO7 Monitoring Well 197.32 26.20 171.12 26.58 170.74 26.92 170.40
18CPTMWO08SW | Monitoring Well 196.38 24.76 171.62 25.06 171.32 25.51 170.87
18CPTMWO08DW | Monitoring Well 196.59 25.27 171.32 25.58 171.01 25.92 170.67
18CPTMW10SW | Monitoring Well 186.98 15.48 171.50 15.91 171.07 16.37 170.61
18CPTMW10DW | Monitoring Well 187.38 16.34 171.04 16.69 170.69 17.05 170.33
18CPTMW12SW | Monitoring Well 190.90 19.78 171.12 20.08 170.82 20.55 170.35
18CPTMW12DW | Monitoring Well 190.25 19.20 171.05 19.47 170.78 19.94 170.31
18CPTMW14 Monitoring Well 196.69 26.67 170.02 26.95 169.74 27.35 169.34
18CPTMW15 Monitoring Well 179.79 8.09 171.70 8.76 171.03 9.57 170.22
18CPTMW16 Monitoring Well 175.37 4.49 170.88 5.29 170.08 6.08 169.29
18CPTMW18 Monitoring Well 194.53 26.95 167.58 27.36 167.17 27.75 166.78
18CPTMW19 Monitoring Well 193.59 18.58 175.01 18.93 174.66 19.30 174.29
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Reference Depth to Groundwater Depth to Groundwater Depth to Groundwater
Location Tvpe Elevation Water Elevation Water Elevation Water Elevation
Identification P (feet amsl) (feet) (feet amsl) (feet) (feet amsl) (feet) (feet amsl)
7/31/2019 7/31/2019 8/20/2019 8/20/2019 9/30/2019 9/30/2019
18CPTMW19SW Monitoring Well 193.29 21.74 171.55 22.05 171.24 22.43 170.86
18CPTMW22SW Monitoring Well 187.79 17.09 170.70 17.40 170.39 17.89 169.90
18CPTMW?22R Monitoring Well 187.23 6.49 180.74 6.94 180.29 8.11 179.12
18CPTMW22DW | Monitoring Well 188.00 17.20 170.80 17.60 170.40 17.98 170.02
18CPTMW?23 Monitoring Well 177.47 6.03 171.44 6.89 170.58 7.79 169.68
18CPTMW23SW Monitoring Well 177.43 6.40 171.03 7.10 170.33 8.09 169.34
18CPTMW?24 Monitoring Well 194.89 26.19 168.70 26.58 168.31 26.95 167.94
18CPTMW?26 Monitoring Well 182.60 14.55 168.05 14.87 167.73 15.17 167.43
18CPTMW265SW Monitoring Well 182.00 10.97 171.03 11.53 170.47 11.91 170.09
1824HBSW7 Surface Water 167.92 2.55 165.37 1.25 166.67 0.90 167.02
Sample
Notes:
NM-not measured
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Table 4. Treated Groundwater Discharged — July through September 2019

Released From | Released From Combined Total
Harrison Calculated GWTP To INF Pond to Released From Released to INE Pond Staff
Bayou Flow | Maximum Rate Harrison Bayou | Harrison Bayou GWTP to INF Harrison Bayou | Reading (6.20=3
Date (gpm) Allowable (gpm) (gallons) (gallons) Pond (gallons) (gallons) ft. Freeboard)
07/01/2019 NA NA 0 0 0 0 5.38
07/02/2019 NA NA 0 0 0 0 5.37
07/03/2019 8,589 2,510 0 0 0 0 5.36
07/04/2019 6,943 2,013 0 0 0 0 5.35
07/05/2019 6,048 1,767 23,588 0 0 23,588 5.34
07/06/2019 3,493 1,012 0 0 0 0 5.33
07/07/2019 2,954 856 0 0 0 0 5.31
07/08/2019 2,543 743 41,947 0 0 41,947 5.30
07/09/2019 2,097 612 18,977 0 0 18,977 5.29
07/10/2019 1,946 568 22,081 219,675 0 241,756 4.70
07/11/2019 1,806 527 16,156 184,920 0 201,076 4.08
07/12/2019 1,682 491 14,318 168,020 0 182,338 3.65
07/13/2019 1,501 435 0 0 0 0 3.65
07/14/2019 1,369 397 0 0 0 0 3.64
07/15/2019 1,233 360 66,326 0 0 66,326 3.64
07/16/2019 1,573 459 18,280 156,650 0 174,930 3.38
07/17/2019 1,802 526 19,580 173,736 0 193,316 2.66
07/18/2019 1,619 473 19,395 0 0 19,395 2.64
07/19/2019 1,445 422 18,013 0 0 18,013 2.62
07/20/2019 1,352 392 0 0 0 0 2.60
07/21/2019 1,230 356 0 0 0 0 2.58
07/22/2019 1,128 329 66,573 0 0 66,573 2.56
07/23/2019 1,025 299 18,412 0 0 18,412 2.54
07/24/2019 899 262 17,286 0 0 17,286 2.52
07/25/2019 807 235 17,100 0 0 17,100 2.50
07/26/2019 694 202 15,256 0 0 15,256 2.48
07/27/2019 604 175 0 0 0 0 2.46
December 2019
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Released From Released From Combined Total
Harrison Calculated GWTP To INF Pond to Released From Released to INE Pond Staff
Bayou Flow | Maximum Rate Harrison Bayou | Harrison Bayou GWTP to INF Harrison Bayou | Reading (6.20=3
Date (gpm) Allowable (gpm) (gallons) (gallons) Pond (gallons) (gallons) ft. Freeboard)
07/28/2019 545 158 0 0 0 0 2.45
07/29/2019 494 144 63,628 0 0 63,628 2.44
07/30/2019 2,040 596 22,783 0 0 22,783 2.47
07/31/2019 1,791 523 12,504 0 0 12,504 2.45
08/01/2019 1,726 504 21,440 0 0 21,440 2.43
08/02/2019 1,587 464 19,691 0 0 19,691 2.41
08/03/2019 1,385 401 0 0 0 0 2.39
08/04/2019 1,198 347 0 0 0 0 2.37
08/05/2019 1,040 303 53,474 0 0 53,474 2.35
08/06/2019 905 264 12,254 0 0 12,254 2.33
08/07/2019 778 227 12,903 0 0 12,903 2.31
08/08/2019 608 177 11,738 0 0 11,738 2.29
08/09/2019 539 157 16,473 0 0 16,473 2.27
08/10/2019 475 137 0 0 0 0 2.25
08/11/2019 390 113 0 0 0 0 2.23
08/12/2019 305 89 75,893 0 0 75,893 2.20
08/13/2019 268 78 16,102 0 0 16,102 2.18
08/14/2019 230 67 21,235 0 0 21,235 2.16
08/15/2019 206 60 20,440 0 0 20,440 2.15
08/16/2019 398 116 18,627 0 0 18,627 2.14
08/17/2019 223 64 0 0 0 0 2.12
08/18/2019 173 50 0 0 0 0 2.10
08/19/2019 146 42 61,270 0 0 61,270 2.08
08/20/2019 86 25 13,089 0 3,056 13,089 2.06
08/21/2019 NA NA 0 0 16,171 0 2.30
08/22/2019 NA NA 0 0 11,470 0 2.32
08/23/2019 NA NA 0 0 0 0 2.34
08/24/2019 NA NA 0 0 0 0 2.36
08/25/2019 NA NA 0 0 0 0 2.38
08/26/2019 NA NA 0 0 44,556 0 2.40
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Released From | Released From Combined Total
Harrison Calculated GWTP To INF Pond to Released From Released to INF Pond Staff
Bayou Flow | Maximum Rate Harrison Bayou | Harrison Bayou GWTP to INF Harrison Bayou | Reading (6.20=3
Date (gpm) Allowable (gpm) (gallons) (gallons) Pond (gallons) (gallons) ft. Freeboard)
08/27/2019 NA NA 0 0 16,984 0 2.42
08/28/2019 NA NA 0 0 16,488 0 2.44
08/29/2019 NA NA 0 0 12,765 0 2.46
08/30/2019 NA NA 0 0 16,073 0 2.50
08/31/2019 NA NA 0 0 0 0 2.65
09/01/2019 NA NA 0 0 0 0 2.80
09/02/2019 NA NA 0 0 0 0 2.84
09/03/2019 NA NA 0 0 46,995 0 2.88
09/04/2019 NA NA 0 0 9,202 0 2.93
09/05/2019 NA NA 0 0 8,498 0 2.96
09/06/2019 NA NA 0 0 10,049 0 2.98
09/07/2019 NA NA 0 0 0 0 3.00
09/08/2019 NA NA 0 0 0 0 3.03
09/09/2019 NA NA 0 0 32,955 0 3.05
09/10/2019 NA NA 0 0 16,108 0 3.08
09/11/2019 NA NA 0 0 16,192 0 3.12
09/12/2019 NA NA 0 0 17,010 0 3.20
09/13/2019 NA NA 0 0 18,299 0 3.24
09/14/2019 NA NA 0 0 0 0 3.29
09/15/2019 NA NA 0 0 0 0 3.36
09/16/2019 NA NA 0 0 60,429 0 3.42
09/17/2019 NA NA 0 0 18,797 0 3.51
09/18/2019 NA NA 0 0 18,784 0 3.60
09/19/2019 NA NA 0 0 17,740 0 3.67
09/20/2019 NA NA 0 0 0 0 3.71
09/21/2019 NA NA 0 0 0 0 3.85
09/22/2019 NA NA 0 0 0 0 3.89
09/23/2019 NA NA 0 0 81,590 0 3.94
09/24/2019 NA NA 0 0 8,590 0 3.97
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Released From Released From Combined Total
Harrison Calculated GWTP To INF Pond to Released From Released to INE Pond Staff
Bayou Flow | Maximum Rate Harrison Bayou | Harrison Bayou GWTP to INF Harrison Bayou | Reading (6.20=3
Date (gpm) Allowable (gpm) (gallons) (gallons) Pond (gallons) (gallons) ft. Freeboard)
09/25/2019 NA NA 0 0 8,786 0 3.99
09/26/2019 NA NA 0 0 8,069 0 4.01
09/27/2019 NA NA 0 0 10,172 0 4.03
09/28/2019 NA NA 0 0 0 0 4.05
09/29/2019 NA NA 0 0 0 0 4.07
09/30/2019 NA NA 0 0 34,158 0 4.10
886,832 903,001 579,986 1,789,833
Notes: NA = Not applicable
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Table 5. Monthly Groundwater Extraction Quantities — July through September 2019

ICT or Well July 2019 August 2019 September Total
Number (gallons) (gallons) 2019 (gallons)
1 0 0 0 0
2 54,082 65,562 114,188 233,832
3 0 0 0 0
4 4,314 1,772 820 6,906
5 0 0 0 0
EW-01 0 9 0 9
7 7,198 4,216 1,922 13,336
8 34,173 166,053 995 201,221
18WW17 0 0 0 0
10 0 0 0 0
11 6,609 8,112 1,693 16,414
12A 4,929 8,550 6,848 20,327
12B 36,618 24,741 28,514 89,873
12C 43,759 47,899 27,479 119,137
12D 1,118 541 2,094 3,753
12E 35,331 26,218 16,164 77,713
13A 17,823 24,311 18,130 60,264
13B 148,190 108,034 10 256,234
13C 44,345 77,400 45,238 166,983
13D 520 325 155 1,000
13E 13,606 4,496 2,474 20,576
13F 10,228 1,238 2,057 13,523
14A 1,333 2,995 2,314 6,642
14B 5,999 1,997 2,004 10,000
14C 13,165 946 714 14,825
14D 58,120 83,662 30,340 172,122
14E 34,668 45,823 128,325 208,816
LHAAP-18/24 Total 576,128 704,900 432,478 1,713,506
Site 16 0 11,635 65,726 77,361
LHAAP-16 Total 0 11,635 65,726 77,361
576,128 716,535 498,204 1,790,867

December 2019
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Table 6. Weekly Perchlorate Sample Results

Harrison Bayou INF Pond Influent Effluent No Daily Maximum Concentration
_ ) Perchlorate Perchlorate Does
e Date Sample Effluent Maxn.num.AIIowabIe D!sch.arge Perchlou:ate (6850) (6850 Concentration | Ammonia as Ortho- Organic
Sample Identification Lab Package s i . . Daily Discharge Criteria for | Reporting ) Phosphate Carbon
ampled Location Discharge Point . Meet Discharge
Perchlorate Perchlorate Limit Result Result DVQ | Limit? (ves/N N (350.3) (365.3) | (sm53100)
Concentration (ug/L) (ng/L) (mg/L) (ng/L) imit? (Yes/No) | (mg/L) (mg/L) (mg/L)
LH18/24-SP650_070919/BIX HS19070423 7/9/2019 TK-650 Harrison Bayou 589 17 4 NA 5.8 Yes 6.9 2.19 5.09)
LH18/24-SP650_071619/BIX HS19070827 7/16/2019 TK-650 Harrison Bayou 589 17 4 NA <2.0 U Yes 7.5 0.276 2.52
LH18/24-SP650_071619/BIX (monthly) HS19070824 7/16/2019 TK-650 Harrison Bayou 589 17 4 NA <2.0 U Yes -- - -
LH18/24-SP140_071619 (monthly) HS19070822 7/16/2019 TK-140 - - - NA 6,900 NA NA - - -
LH18/24-SP650_072319/BIX HS19071160 7/23/2019 TK-650 Harrison Bayou 589 17 4 NA 42 Yes 9.2 2.68 1.96
LH18/24-SP650_073019/BIX HS19071544 7/30/2019 TK-650 Harrison Bayou 589 17 4 NA <2.0 U 7.2 0.19 2.33
LH18/24-SP650_080619/BIX HS19080284 8/6/2019 TK-650 Harrison Bayou 589 17 4 NA <2.0 U Yes 11 3.16 2.25
LH18/24-SP650_081419/BIX HS19080736 8/14/2019 TK-650 Harrison Bayou 589 17 4 NA 10 Yes 11 2.25 19
LH18/24-SP650_081419/BIX (monthly) HS19080732 8/14/2019 TK-650 Harrison Bayou 589 17 4 NA 12 Yes - - -
LH18/24-SP140_081419 (monthly) HS19080735 8/14/2019 TK-140 - - - NA 8,800 NA NA - - -
LH18/24-SP650_082019/BIX HS19081044 8/20/2019 TK-650 INF Pond 589 17 4 NA <2.0 U NA 8.9 2.53 2.3
LH18/24-SP650_082019/AIX HS19081046 8/20/2019 TK-650 INF Pond 589 17 4 NA <2.0 U NA - - -
LH18/24-SP650_082719/AIX HS19081495 8/27/2019 TK-650 INF Pond 589 17 4 NA <2.0 U Yes 1.0 2.04 0.72
LH18/24-SP650_090419/AIX HS19090166 9/4/2019 TK-650 INF Pond 589 17 4 NA <2.0 U Yes 7.9 3.03 0.81
LH18/24-SP650_091019/AIX HS19090456 9/10/2019 TK-650 INF Pond 589 17 4 NA <2.0 U Yes 9.1 2.83 1.5
LH18/24-SP650_091019/AIX (monthly) HS19090454 9/10/2019 TK-650 INF Pond 589 17 4 NA <2.0 U Yes - - -
LH18/24-SP140_091019 (monthly) HS19090455 9/10/2019 TK-140 - - - NA 4,900 NA NA - - -
LH18/24-SP650_091719/AIX HS19090804 9/17/2019 TK-650 INF Pond 589 17 4 NA <2.0 U Yes 6.1 1.9 1.14
LH18/24-SP650_092419/AIX HS19091201 9/24/2019 TK-650 INF Pond 589 17 4 NA <2.0 U Yes 10 2.23 1.64)
LH18/24-SP650_092419/AIX (quarterly) HS19091234 9/24/2019 TK-650 INF Pond 589 17 4 NA <2.0 U Yes - - -
LH18/24-SP140 092419 (quarterly) HS19091233 9/24/2019 TK-140 - - - NA 15,000 NA NA -- - -

Notes:

Texas Risk Reduction Program (TRRP) Tier 1 Groundwater Residential Protective Concentration Level (PCL)
SP140 samples are influent samples.

ug/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

AIX - after the ion exchange
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Table 7. Bi-Weekly GWTP Analytical Sampling Results for July 2019

sample Location EFFLUENT - Biweekly EFFLUENT - Monthly INFLUENT - Monthly* EFFLUENT - Biweekly
sample Identification LH18/24-SP650_070919 LH18/24-SP650_071619 LH18/24-SP140_071619 LH18/24-SP650_072319

Lab Package HS19070432 HS19070824 HS19070822 HS19071164

Sample Date 7/9/2019 7/16/2019 7/16/2019 7/23/2019 Does Concentration

sample Type GRAB GRAB GRAB GRAB Meet Effluent

Effluent Limitation for Discharge (pg/L) Discharge Limits?
(Yes/No)
per Table 2 of ROD
Daily Daily . Result bvQ Result bvQ Result bvQ Result bvQ
. Reporting
Average Maximum Limit
Concentration Concentration

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/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 U Yes
1,1-Dichloroethene 119 253 1 <0.5 U <0.5 U NA <0.5 U Yes
1,2-Dichloroethane 85 181 1 <0.5 U 0.52 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 7.4 NA 4.6 Yes
Benzene 85 181 1 <0.5 U <0.5 U NA <0.5 U Yes
Carbon Tetrachloride 85 181 1 <0.5 U <0.5 U NA <0.5 U Yes
Chlorobenzene 22,300 47,180 1 <0.5 U <0.5 U NA <0.5 U Yes
Chloroform 1,708 3,615 1 <0.5 U <0.5 U NA <0.5 U 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 U Yes
o-Xylene 39.5 83.6 1 <0.5 U <0.5 ] NA <0.5 U Yes
Styrene 2,829 5,987 1 <0.5 U <0.5 U NA <0.5 U Yes
Tetrachloroethene 85.4 180.7 1 <0.5 U <0.5 U NA <0.5 U Yes
Toluene 1,980 4,189 1 <0.5 U <0.5 U NA <0.5 U Yes
Trichloroethene 85 181 1 1.0 0.99 J NA 0.88 J 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 10 292 NA NA 494 NA
Sulfate NA NA 10 29.9 NA NA 32.3 NA
PERCHLORATE ug/L ug/L ug/L ug/L ug/L ug/L
Perchlorate 278 589 4 NA <2.0 U 6,900 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 <0.0100 u NA Yes
Barium 1 2 0.004 NA 0.0903 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 NA < 0.000500 U < 0.00250 U NA Yes
SEMI-VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L
1,4-Dioxane** NA 134.2 1 NA 12 NA NA Yes

Notes:
ug/L - micrograms per liter
DVQ - data validation qualifier

GWTP - Groundwater Treatment Plant
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

UJ - estimated non detected due to QC issue(s)

*Influent sample not compared to discharge limits

** Calculated Effluent Limit

2-20

mg/L - milligrams per liter

NA - not applicable or not analyzed

ROD - Record of Decision

J - estimated concentration and/or due to QC discrepancies
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Table 8. Bi-Weekly GWTP Analytical Sampling Results for August 2019

Sample Location
Sample Identification

EFFLUENT - Biweekly

EFFLUENT - Monthly

INFLUENT - Monthly*

EFFLUENT - Biweekly

LH18/24-SP650_080619

LH18/24-SP650_081419

LH18/24-SP140_081419

LH18/24-SP650_082019

Lab Package HS19080343 HS19080732 HS19080735 HS19081048 Does
Sample Date 8/6/2019 8/14/2019 8/14/2019 8/20/2019 Concentration
Sample Type GRAB GRAB GRAB GRAB Meet Effluent
Effluent Limitation for Discharge (ug/L) Discharge
per Table 2 of ROD Limits?
Daily Daily ) Result bvQ Result DvQ Result DvQ Result DvQ (Yes/No)
. Detection
Average Maximum Limit
Concentration | Concentration
VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/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 U Yes
1,1-Dichloroethene 119 253 1 <0.5 U <0.5 U NA <0.5 U Yes
1,2-Dichloroethane 85 181 1 0.42 J <0.5 U NA 0.53 J Yes
1,2-Dichloropropane NA NA 1 <0.5 U <0.5 U NA <0.5 U Yes
Acetone 1,132 2,395 2 5.6 3.4 NA <1.0 U Yes
Benzene 85 181 1 <0.5 U <0.5 U NA <0.5 U Yes
Carbon Tetrachloride 85 181 1 <0.5 U <0.5 U NA <0.5 U Yes
Chlorobezene 22,300 47,180 1 <0.5 U <0.5 U NA <0.5 U Yes
Chloroform 1,708 3,615 1 <0.5 U <0.5 U NA <0.5 U 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 0.95 J <1.0 U NA <1.0 U 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 <0.5 U Yes
Tetrachloroethene 85.4 180.7 1 <0.5 U <0.5 U NA <0.5 U Yes
Toluene 1,980 4,189 1 <0.5 U <0.5 U NA <0.5 U Yes
Trichloroethene 85 181 1 0.75 J 0.93 J NA 1.2 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 mg/L
Chloride NA NA 10 338 NA NA 444 NA
Sulfate NA NA 10 37.6 NA NA 36.7 NA
PERCHLORATE pg/L pg/L ug/L pg/L pg/L pe/L ug/L
Perchlorate 278 589 4 NA 12 8,800 NA Yes
METALS 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 Yes
Barium 1 2 0.004 NA 0.138 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 NA < 0.000500 U < 0.000500 U NA Yes
SEMI-VOLATILES pg/L pg/L pg/L pg/L pg/L ug/L ug/L
1,4-Dioxane** NA 134.2 1 NA 0.49 NA NA Yes

Notes:
ug/L - micrograms per liter
DVQ - data validation qualifier

GWTP - Groundwater Treatment Plant

NA - not applicable or not analyzed

** Calculated Effluent Limit

mg/L - milligrams per liter
ROD - Record of Decision

*Influent sample not compared to discharge limits
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.

J - estimated concentration and/or due to QC discrepancies
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Table 9. Bi-Weekly Analytical GWTP Sampling Results for September 2019

Sample Location EFFLUENT - Biweekly INFLUENT - Monthly* EFFLUENT - Monthly EFFLUENT - Biweekly
Sample Identification LH18/24-SP650_090419 LH18/24-SP140_091019 LH18/24-SP650_091019 LH18/24-SP650_091719

Lab Package HS19090191 HS19090455 HS19090454 HS19090847 Does

Sample Date 9/4/2019 9/10/2019 9/10/2019 9/17/2019 Concentration

Sample Type GRAB GRAB GRAB GRAB Meet Effluent

Effluent Limitation for Discharge (pg/L) Discharge
per Table 2 of ROD Limits?
Daily Daily ] Result pvQ Result pvQ Result pvQ Result pvQ (Yes/No)
Average Maximum Del'-:-ed-:lon
Concentration Concentration fmit

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1-Trichloroethane 3,417 7,230 1 <0.5 U NA <0.5 U <0.5 U Yes
1,1,2-Trichloroethane 102.5 216.9 1 <0.5 U NA <0.5 U <0.5 U Yes
1,1-Dichloroethane 6,633 14,032 1 <0.5 U NA <0.5 U <0.5 U Yes
1,1-Dichloroethene 119 253 1 <0.5 U NA <0.5 U <0.5 U Yes
1,2-Dichloroethane 85 181 1 0.51 J NA <0.5 U <0.5 U Yes
1,2-Dichloropropane NA NA 1 <0.5 U NA <0.5 U <0.5 U Yes
Acetone 1,132 2,395 2 <2.0 U NA <2.0 U <2.0 U Yes
Benzene 85 181 1 <0.5 U NA <0.5 U <0.5 U Yes
Carbon Tetrachloride 85 181 1 <0.5 U NA <0.5 U <0.5 U Yes
Chlorobenzene 22,300 47,180 1 <0.5 U NA <0.5 U <0.5 U Yes
Chloroform 1,708 3,615 1 <0.5 U NA <0.5 U <0.5 U Yes
Ethylbenzene 26,954 57,025 1 <0.5 U NA <0.5 U <0.5 U Yes
m,p-Xylenes 39.5 83.6 2 <1.0 U NA <1.0 U <1.0 U Yes
Methylene Chloride 803 1,699 2 <0.5 U NA <0.5 U <0.5 U Yes
o-Xylene 39.5 83.6 1 <0.5 U NA <0.5 U <0.5 U Yes
Styrene 2,829 5,987 1 <0.5 U NA <0.5 U <0.5 U Yes
Tetrachloroethene 85.4 180.7 1 <0.5 U NA <0.5 U <0.5 U Yes
Toluene 1,980 4,189 1 <0.5 U NA <0.5 U <0.5 U Yes
Trichloroethene 85 181 1 1.2 NA 1.1 1.0 Yes
Vinyl Chloride 34 72 1 < 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
Chloride NA NA 10 557 NA NA 606 NA
Sulfate NA NA 10 113 NA NA 214 NA
PERCHLORATE ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Perchlorate 278 589 4 NA 4,900 <2.0 U NA Yes
METALS 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 Yes
Barium 1 2 0.004 NA NA 0.155 NA Yes
Lead 0.0022 0.0046 0.002 NA NA < 0.00100 U 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 NA < 0.000500 U < 0.000500 U NA Yes
SEMI-VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,4-Dioxane** NA 134.2 1 NA NA 13 NA Yes

Notes:

ug/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
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Table 10. Quarterly GWTP Analytical Sampling Results

Sample Location EFFLUENT INFLUENT*
Sample Identification LH18/24-SP650_092419 LH18/24-SP140_092419
Lab Package HS19091234 HS19091233
Sample Date 9/24/2019 9/24/2019 Does Concentration
_ _ Sample Type GRAB GRAB Meet Discharge
Effluent Limitation for Discharge (ug/L) Limits? (Yes/No)
per Protocol
Daily Dafily Reporting Result bvQ Result bvQ
Average Maximum Limit
Concentration Concentration

VOLATILES pe/L pe/L pe/L pe/L ug/L

1,1,1-Trichloroethane 3,417 7,230 1 <0.5 U <12 U Yes
1,1,2-Trichloroethane 102.5 216.9 1 <0.5 U <12 U Yes
1,1-Dichloroethane 6,633 14,032 1 <0.5 U <12 U Yes
1,1-Dichloroethene 119 253 1 <0.5 U <12 U Yes
1,2-Dichloroethane 85 181 1 <0.5 U 53 Yes
1,2-Dichloropropane NA NA 1 <0.5 U <12 U Yes
Acetone 1,132 2,395 2 <2.0 U <25 U Yes
Benzene 85 181 1 <0.5 U <12 U Yes
Carbon Tetrachloride 85 181 1 <0.5 8] <12 8] Yes
Chlorobenzene 22,300 47,180 1 <0.5 U <12 U Yes
Chloroform 1,708 3,615 1 <0.5 U <12 U Yes
Ethylbenzene 26,954 57,025 1 <0.5 U <12 U Yes
m,p-Xylenes 39.5 83.6 2 <1.0 U <25 U Yes
Methylene Chloride 803 1,699 2 <0.5 U 10,000 Yes
o-Xylene 39.5 83.6 1 <0.5 U <12 U Yes
Styrene 2,829 5,987 1 <0.5 U <12 U Yes
Tetrachloroethene 85.4 180.7 1 <0.5 8] 73 Yes
Toluene 1,980 4,189 1 <0.5 U <12 U Yes
Trichloroethene 85 181 1 1.0 8,900 Yes
Vinyl Chloride 34 72 1 <0.5 U 49 Yes
ANIONS mg/L mg/L mg/L mg/L mg/L

Chloride NA NA 10 538 439 NA
Sulfate NA NA 10 172 39.2 NA
PERCHLORATE ug/L ug/L ug/L ug/L ug/L

Perchlorate 278 589 4 <2.0 U 15,000 Yes
METALS mg/L mg/L mg/L mg/L mg/L

Aluminum 0.777 1.644 0.0100 0.0117 0.0495 Yes
Antimony NA NA 0.00200 0.00251 0.000427 J NA
Arsenic 0.365 0.772 0.00200 0.000691 J 0.00102 J Yes
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Table 10. Quarterly GWTP Analytical Sampling Results

Sample Location EFFLUENT INFLUENT*
Sample Identification LH18/24-SP650_092419 LH18/24-SP140_092419
Lab Package HS19091234 HS19091233
Sample Date 9/24/2019 9/24/2019 Does Concentration
_ _ Sample Type GRAB GRAB Meet Discharge
Effluent Limitation for Discharge (ug/L) Limits? (Yes/No)
per Protocol
Daily Dz'aily Reporting Result bvQ Result bvQ
Average Maximum Limit
Concentration Concentration
Barium 1 2 0.00400 0.104 0.973 Yes
Beryllium NA NA 0.00200 <0.00100 U <0.00100 U NA
Cadmium 0.0016 0.0034 0.00200 <0.00100 U 0.000289 J Yes
Calcium NA NA 0.500 6.84 44.1 NA
Chromium 0.355 0.752 0.00400 0.000534 J 0.00146 J Yes
Cobalt 5.433 11.495 0.00500 0.000436 J 0.0120 Yes
Iron 1.132 2.395 0.200 0.0772 J 1.00 Yes
Lead 0.0022 0.0046 0.00200 <0.00100 U <0.00100 U Yes
Magnesium NA NA 0.200 20.4 35.3 NA
Manganese 7.323 15.494 0.00500 0.0231 0.714 Yes
Nickel 0.087 0.184 0.00200 0.00102 J 0.0141 Yes
Potassium NA NA 0.200 1.61 1.29 NA
Selenium 0.0057 0.012 0.00200 < 0.00250 U <0.00250 U Yes
Silver 0.0014 0.003 0.00200 <0.00100 U <0.00100 U Yes
Sodium NA NA 1.00 504 223 NA
Thallium NA NA 0.00200 0.000337 J 0.000424 J NA
Vanadium 1.698 3.592 0.00500 <0.00100 U <0.00100 U Yes
Zinc 0.146 0.31 0.00400 0.00863 0.0354 Yes
Mercury NA NA 0.000200 < 0.000100 U < 0.000100 U NA
1,4-DIOXANE pg/L pg/L pg/L pg/L pg/L
1,4-Dioxane NA 134.2 1 12.0 20 Yes
CHEMICAL OXYGEN DEMAND (COD) mg/L mg/L mg/L mg/L mg/L
COD NA 200 75 6.0 J 18 Yes
OIL AND GREASE (0&G) mg/L mg/L mg/L mg/L mg/L
0&G NA 15 2 <1.0 U <1.0 U Yes
Notes:
ug/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
December 2019
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3 EVALUATION OF LHAAP-16 EXTRACTION SYSTEM
3.1 Quantity of Groundwater Extracted From LHAAP-16

Groundwater was not extracted from LHAAP-16 during July and part of August 2019 due to the
main transformer being down. Once it was repaired on 20 August 2019, 11,635 gallons of
groundwater were extracted in August 2019 and another 65,726 gallons in September 2019 for
a total of 77,361 gallons for the reporting period. The volume of extracted groundwater from
LHAAP-16 is shown in Table 5 and on Figure ES-1. These flows are based on the sum of individual
flow meter readings.

3.2 Groundwater Elevation

The groundwater elevations in the piezometers and monitoring wells at LHAAP-16 for July,
August, and September 2019 are presented in Table 11. The potentiometric surface maps for
the shallow and Upper Wilcox (intermediate) groundwater zones at LHAAP-16 for July, August,
and September 2019 are presented on Figures B-7 through B-12 in Appendix B. Due to the lack
of extraction, the groundwater flow is more true to natural conditions for July and part of August.
Based on the potentiometric surface maps, the general groundwater flow direction in the shallow
and intermediate zone is southeast towards the Harrison Bayou. The intermediate zone also
demonstrated a southeastern flow towards the Harrison Bayou.
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Table 11. Groundwater Elevations at LHAAP-16 Piezometers and Monitoring Wells
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Location Reference Depth to Groundwater Depth to Groundwater Depth to Groundwater

Identification Type Elevation Water Elevation (feet Water (feet) Elevation (feet Water (feet) Elevation (feet

(feet amsl) | (feet) 7/31/19 | amsl) 7/31/19 8/21/19 amsl) 8/21/19 9/30/19 amsl) 9/30/19
16PZ-1 Piezometer 199.44 25.85 173.59 26.15 173.29 26.42 173.02
16PZ-2 Piezometer 199.75 25.77 173.98 26.09 173.66 26.37 173.38
16PZ-3 Piezometer 198.61 24.69 173.92 24.96 173.65 25.29 173.32
16Pz-4 Piezometer 198.81 24.93 173.88 25.26 173.55 25.57 173.24
16PZ-5 Piezometer 198.31 24.25 174.06 24.63 173.68 24.97 173.34
16PZ-6 Piezometer 198.61 25.79 172.82 26.07 172.54 26.41 172.20
16Pz-7 Piezometer 200.10 25.75 174.35 26.09 174.01 26.5 173.60
16PZ-8 Piezometer 199.93 26.04 173.89 26.39 173.54 26.74 173.19
16PZ-9 Piezometer 196.49 22.65 173.84 22.91 173.58 23.31 173.18
16PZ-10 Piezometer 196.65 22.88 173.77 23.12 173.53 23.46 173.19
16PZ-11 Piezometer 198.88 24.8 174.08 25.1 173.78 25.44 173.44
16PZ-12 Piezometer 199.00 25.02 173.98 25.41 173.59 25.79 173.21
16PZ-13 Piezometer 196.58 22.66 173.92 22.97 173.61 23.35 173.23
16PZ-14 Piezometer 196.09 223 173.79 22.68 173.41 22.98 173.11
16PZ-15 Piezometer 191.93 17.78 174.15 18.02 173.91 18.38 173.55
16PZ-16 Piezometer 190.79 16.9 173.89 17.31 173.48 17.69 173.10
16PZ-17 Piezometer 186.67 12.64 174.03 13.06 173.61 13.75 172.92
16PZ-18 Piezometer 185.99 12.35 173.64 12.69 173.30 13.22 172.77
16PZ-19 Piezometer 183.98 10.37 173.61 10.7 173.28 11.59 172.39
16PZ-20 Piezometer 183.12 9.55 173.57 9.92 173.20 10.63 172.49
16WW12 Monitoring Well 188.81 15.67 173.14 15.99 172.82 16.32 172.49
16WW14 Monitoring Well 198.87 24.18 174.69 24.48 174.39 24.89 173.98
16WW22 Monitoring Well 200.13 26.03 174.10 26.45 173.68 26.77 173.36
16WW25 Monitoring Well 188.77 14.99 173.78 15.5 173.27 15.88 172.89
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00950038

. Reference Depth to Groundwater Depth to Groundwater Depth to Groundwater
Location . . . .

Identification Type Elevation Water Elevation (feet Water (feet) Elevation (feet Water (feet) Elevation (feet

(feet amsl) | (feet) 7/31/19 | amsl) 7/31/19 8/21/19 amsl) 8/21/19 9/30/19 amsl) 9/30/19
16WW26 Monitoring Well 188.83 13.87 174.96 14.16 174.67 14.4 174.43
16WW29 Monitoring Well 178.24 5.12 173.12 6.03 172.21 7.11 171.13
16WW30 Monitoring Well 178.47 5.49 172.98 6.33 172.14 7.45 171.02
16WW31 Monitoring Well 202.78 28.29 174.49 28.6 174.18 28.93 173.85
16WWwW33 Monitoring Well 203.09 28.5 174.59 28.85 174.24 28.97 174.12
16WW35 Monitoring Well 191.23 16.69 174.54 17.02 174.21 17.37 173.86
16WW36 Monitoring Well | 190.94 16.28 174.66 16.58 174.36 16.95 173.99
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4 QUALITY CONTROL

This report summarizes the data for samples collected during July, August, and September 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 Environmental Associates, Inc.
[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 3™ 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 Environmental Associates, Inc.
(Bhate) project chemist as described in the Quality Control Summary Report in Appendix E. The
laboratory reports for the 3™ quarter of 2019 are included in Appendix C on a CD. Air monitoring
data is presented in Appendix F, Attachment 3.

December 2019 4-1



00950040

GWTP QUARTERLY EVALUATION REPORT — 3%° QUARTER 2019
LONGHORN ARMY AMMUNITION PLANT

This page intentionally left blank.

4-2 December 2019



00950041

GWTP QUARTERLY EVALUATION REPORT — 3%° QUARTER 2019
LONGHORN ARMY AMMUNITION PLANT

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
D). Table 4 summarizes daily volume from the INF Pond to the Harrison Bayou, the maximum
flow rate allowed by chloride and sulfate concentrations, and the approximate volumes
discharged for the 3™ quarter of 2019. Approximately 512,203 gallons of treated groundwater
was discharged from the GWTP to the Harrison Bayou in July, 374,629 gallons in August, and 0
gallons in September. In July, 903,001 gallons were discharged from the INF Pond. No treated
groundwater was discharged from the INF Pond in August or September 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 receptor!. 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 F (Tables 1 through 3) includes a summary of analytical
results and PID readings, calculations of emission rates from the emission point, 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, 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

L 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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are used to calculate emission rates in pounds 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.

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 3" Quarter of 2019

During the 3™ quarter of 2019, air sampling was completed on 9 September 2019. A summary of
the air sampling results is presented in Appendix F. All results met the criteria described in
Section 6.1.

6.2.1 Summa Canister Monitoring Results

One sampling event was conducted on 9 September 2019, for presentation during the 3" 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; benzene; cis-1,2-dichlorethene; trichloroethene; n-hexane; toluene; m,p-xylenes;
dichlorodifluoromethane; ethanol; trichorofluormethane; trichlorotrifluoroethane; alpha-
pinene; and d-limonene were detected in September 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; 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 F.

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-dichloroethene; 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.

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

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. Ambient air PID measurements during this quarter at
the GWTP were reported at 0.0 parts per million. The results of the PID readings collected during
GWTP operations are presented in Table 3 in Attachment 2 within Appendix F.
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7 COMMENTS AND RESPONSES

The TCEQ issued the following comment on 3 December 2019:

Comment 1: LHAAP-16 figures (B-7 through B-12) — Please contour Shallow and Intermediate
Zone using the same interval frequency. It would be preferable to use 0.5 foot contours for both,
rather than the 0.2 foot intervals that were used for the intermediate zone.

Response to Comment 1: Concur. The contouring on the LHAAP-16 figures in Appendix
B of this report is based upon 0.5 foot intervals. The figures for the 2" Quarter 2019
report were also updated to include 0.5 foot contour intervals.

The USEPA issued the following comments on 12 December 2019:

Comment 1: Page 2-7, First Full Paragraph: EPA has no problem with removing well MW-20
from the monitoring program, since there is well MW22R located very close; however, well 126
needs to still be monitored since it is the furthermost well on the southern part of the plume
and it did detect perchlorate at 5.9 ppb.

Response to Comment 1: Concur. Starting with the June 2020 sampling event, monitoring well
MW-20 will be removed from the monitoring program only.

Comment 2: Page 2-7: Second Paragraph: EPA did notice that well 18CPTMWO08DW (screened
at 89.3 feet — 99.3 feet) had a result of 4300 ppb for perchlorate, which may be the highest result
ever detected for this well. EPA looked at the Longhorn “smart map” results and found that a
sample taken in 2013 for this well detected perchlorate at .486 ppb. So, this well needs to be
evaluated carefully! Also, monitoring well 18CPTMW10DW (screened interval at 88.8 feet —98.3
feet) located just west of ICTs 12E/12D, has shown some increases in perchlorate over time. In
May of 2013, perchlorate was <.2 ppb. In the most recent sampling event (June 2019)
perchlorate was found at 9.1 ppb.

Response to Comment 2: Concur. These wells will be included in discussions within the 4t
Quarter 2019 Report following the semi-annual sampling event being completed in December
20109.

Comment 3: General Comment for MW-14 and 18CPTMWO08DW: The groundwater found in
these locations will need to be further delineated vertically and horizontally. Hopefully, the
extent of contamination (horizontally and vertically) will be minimal in these areas; however, the
longer this task is delayed, the greater the chance of further migration and higher remediation
costs for the site.

Response to Comment 3: Noted.
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Comment 4: Smart Map: While the smart map is not associated with historical GWTP reports,
EPA noticed that for site 18/24 there are several recent monitoring results not included (results
stop around 2016/2017). Please revise the smart map to include the recent results.

Response to Comment 4: Concur. Data for Site 18/24 needs to be updated in the SmartMap and
will be completed.
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ICT LAYOUT AND GWTP PROCESS FLOW DIAGRAM
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Table A-1: ICTs Completion Depths

00950051

ICT TOC Elevation | Total Depth | Sump Elevation Comment
1 186.07 225 163.57 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.
4 193.51 375 156.01
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
8 198.97 445 154.47
9 197.64 45.5 15214 Converted.tc.) inf_iltra_tion 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 189.06 315 15756 T.ake'n out c?f 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

LHAAP-18/24

00950056

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
ICT2 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
ICT7 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
ICT7 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
ICT7 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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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
ICT2 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
ICT8 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 rebuFIt pump, new electric motor, new wiring harness, new 9/27/2016 Aerotek
level probe wire, and new level probes
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
ICT2 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
ICT8 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

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
ICT2 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
ICT8 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
EWO01 Replaced level probes 9/12/2018 Bhate
ICT7 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

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
ICT14C Clean level probes 5/8/2019 Bhate
ICT 12D Replace bad relay 5/8/2019 Bhate
ICT 13A Replace pump 7/10/2019 Bhate
ICT 13D Replace pump 7/17/2019 Bhate
ICT 14C Clean level probes 9/25/2019 Bhate
ICT 14D Clean level probes 9/25/2019 Bhate
LHAAP-16

Well I.D. Replaced Parts Date Contractor
EWO08 New pump 2/28/2011 Shaw
EWO01 Rebuild pump 8/25/2011 Shaw
EWO06 Rebuild pump 8/25/2011 Shaw
EW02 Rebuild pump 2/12/2012 Shaw
EWO03 Rebuild pump 2/12/2012 Shaw
EWO08 Rebuild pump 11/8/2012 AECOM
EWO01 Rebuild pump 11/8/2012 AECOM
EWO04 Repair pump 11/13/2012  AECOM
EW07 Rebuild pump 11/13/2012 AECOM
EW04 Installed New Pump 11/28/2012 AECOM
EWO06 Installed New Pump 11/28/2012 AECOM
EWO02 Installed New Pump 12/4/2012 AECOM
EWO03 Installed New Pump 12/4/2012 AECOM
EWO01 Installed New Pump 12/17/2012 AECOM
EWO01 Replaced Low level probe 1/17/2015 AECOM
EWO01 Cleaned and adjusted level probes 10/21/2016  Aerotek
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GWTP QUARTERLY EVALUATION REPORT — 3%° QUARTER 2019
LONGHORN ARMY AMMUNITION PLANT

APPENDIX C
GWTP WATER SAMPLING LABORATORY ANALYTICAL RESULTS FOR THE
3"° QUARTER 2019 (PROVIDED ON CD ONLY)
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10450 Stancliff Rd. Suite 210
Houston, TX 77099
T: +1 281 530 5656
F: +1 281 530 5887

July 25, 2019

Marcia Olive
Bhate Environmental Associates, Inc.
445 Union Blvd Ste 129
Lakewood, CO 80228
Work Order: HS19070423

Laboratory Results for: Groundwater Treatment Plant Weekly Samples

Dear Marcia,

ALS Environmental received 2 sample(s) on Jul 10, 2019 for the analysis presented in the
following report.

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

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

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

Sincerely,

Generated By: JUMOKE.LAWAL
RJ Modashia
Project Manager

Right Solutions - Right Partner www.alsglobal.com
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00950075

ALS Houston, US Date: 25-jul-19
Client: Bhate Environmental Associates, Inc.
Project: Groundwater Treatment Plant Weekly Samples SAMPLE SUMMARY

Work Order: HS19070423

Lab Samp ID Client Sample ID Matrix TagNo Collection Date Date Received Hold
HS19070423-01 LH18/24-SP650_070919 Water 09-Jul-2019 14:00 10-Jul-2019 08:57 D
HS19070423-02 LH18/24-SP650_070919_BIX Water 09-Jul-2019 14:00 10-Jul-2019 08:57 D

2 of 155
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ALS Houston, US Date: 25-Jul-19
Client: Bhate Environmental Associates, Inc. CASE NARRATIVE
Project: Groundwater Treatment Plant Weekly Samples

Work Order:

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: R342503

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

WetChemistry by Method E365.3
Batch ID: R342394

* The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.
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ALS Houston, US

00950077

Date: 25-Jul-19

ANALYTICAL REPORT

Client: Bhate Environmental Associates, Inc.
Project: Groundwater Treatment Plant Weekly Samples WorkOrder:HS19070423
Sample ID: LH18/24-SP650_070919 Lab ID:HS19070423-01
Collection Date: 09-Jul-2019 14:00 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

AMMONIA AS N BY E350.3(ISE) Method:E350.3 Analyst: MZD
Nitrogen, Ammonia (As N) 6.9 0.20 0.10 0.20 mg/L 1 16-Jul-2019 13:20
g?GTSH: PHOSPHATE (PO4) AS P BY Method:E365.3 Analyst: MZD
Phosphorus, Total 2.19 0.100 0.200 0.250 mg/L 10 11-Jul-2019 12:00
Orthophosphate (As P)
SUBCONTRACT ANALYSIS - TOC Method:NA Analyst: SUBK
ANALYSIS
Subcontract Analysis See Attached 0 0 NA 1 18-Jul-2019 09:02

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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00950078

ALS Houston, US Date: 25-Jul-19
Client: Bhate Environmental Associates, Inc. ANALYTICAL REPORT
Project: Groundwater Treatment Plant Weekly Samples WorkOrder:HS19070423
Sample ID: LH18/24-SP650 070919 _BIX Lab ID:HS19070423-02
Collection Date: 09-Jul-2019 14:00 Matrix:Water

DILUTION DATE

ANALYSES RESULT QUAL DL LOD LoQ UNITS FACTOR  ANALYZED

SUBCONTRACT ANALYSIS - Method:NA Analyst: SUB
PERCHLORATE (EPA 6850)
Subcontract Analysis See Attached 0 0 NA 1 25-Jul-2019 18:13

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

00950079

Date:  25-jul-19

Client: Bhate Environmental Associates, Inc.

Project: Groundwater Treatment Plant Weekly Samples DATES REPORT
WorkOrder: HS19070423

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

Batch ID: R342394 (0)
HS19070423-01  LH18/24-SP650_070919
Batch ID: R342503 (0)
HS19070423-01  LH18/24-SP650_070919
Batch ID: R342637 (0)
HS19070423-01  LH18/24-SP650_070919
Batch ID: R343073 (0)

HS19070423-02

Test Name :

Test Name :

Test Name :

Test Name :

ORTHO PHOSPHATE (PO4) AS P BY E365.3
09 Jul 2019 14:00
AMMONIA AS N BY E350.3(ISE)
09 Jul 2019 14:00
SUBCONTRACT ANALYSIS - TOC ANALYSIS
09 Jul 2019 14:00
SUBCONTRACT ANALYSIS - PERCHLORATE (EPA 6850)

LH18/24-SP650_070919_BIX 09 Jul 2019 14:00

Matrix: Water

11 Jul 2019 12:00 10
Matrix: Water

16 Jul 2019 13:20 1
Matrix: Water

18 Jul 2019 09:02 1
Matrix: Water

25 Jul 2019 18:13 1
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ALS Houston, US

00950080

Date: 25-Jul-19

Client: Bhate Environmental Associates, Inc. BATCH REPORT
Project: Groundwater Treatment Plant Weekly Samples Qc c 0
WorkOrder: HS19070423
Batch ID: R342394 (0) Instrument:  UV-2450 Method: g;Tst PHOSPHATE (PO4) AS P BY
MBLK Sample ID: MBLK-342394 Units: mg/L Analysis Date: 11-Jul-2019 12:00
Client ID: Run ID: UV-2450_342394 SeqNo: 5165960 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Phosphorus, Total Orthophosphate 0.0200 0.0250 u
(As P)
LCS Sample ID:  LCS-342394 Units: mg/L Analysis Date: 11-Jul-2019 12:00
Client ID: Run ID: UV-2450_342394 SeqNo: 5165961 PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Phosphorus, Total Orthophosphate 0.242 0.0250 0.25 0 96.8 85-115
(As P)
MS Sample ID:  HS19070475-03MS Units: mg/L Analysis Date: 11-Jul-2019 12:00
Client ID: Run ID: UV-2450_342394 SeqNo: 5165963  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Phosphorus, Total Orthophosphate 0.236 0.0250 0.25 0.002 93.6 80-120
(As P)
MSD Sample ID:  HS19070475-03MSD Units: mg/L Analysis Date: 11-Jul-2019 12:00
Client ID: Run ID: UV-2450_342394 SeqNo: 5165964  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Phosphorus, Total Orthophosphate 0.24 0.0250 0.25 0.002 952 80-120 0.236 1.68 20
(As P)

The following samples were analyzed in this batch: IHSI9070423-01
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ALS Houston, US

00950081

Date: 25-Jul-19

Client: Bhate Environmental Associates, Inc. BATCH REPORT
Project: Groundwater Treatment Plant Weekly Samples Qc c 0
WorkOrder: HS19070423
Batch ID: R342503 (0) Instrument: WetChem_HS Method: AMMONIA AS N BY E350.3(ISE)
MBLK Sample ID: MBLK-342503 Units: mg/L Analysis Date: 16-Jul-2019 13:20
Client ID: Run ID: WetChem_HS_342503 SeqNo: 5168362  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Ammonia (As N) 0.10 0.20 U
LCS Sample ID: LCS-342503 Units: mg/L Analysis Date: 16-Jul-2019 13:20
Client ID: Run ID: WetChem_HS_342503 SeqNo: 5168363  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Ammonia (As N) 9.899 0.20 10 0 99.0 80-120
MS Sample ID:  HS19070279-01MS Units: mg/L Analysis Date: 16-Jul-2019 13:20
Client ID: Run ID: WetChem_HS_342503 SeqNo: 5168366  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Ammonia (As N) 9.774 0.20 10 0.642 91.3 80-120
MSD Sample ID:  HS19070279-01MSD Units: mg/L Analysis Date: 16-Jul-2019 13:20
Client ID: Run ID: WetChem_HS_342503 SeqNo: 5168367  PrepDate: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual
Nitrogen, Ammonia (As N) 9.784 0.20 10 0.642 914 80-120 9.774  0.102 20

The following samples were analyzed in this batch: IHS]9070423—01
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00950082

ALS Houston, US Date: 25-Jul-19
Client: Bhate Environmental Associates, Inc. QUALIFIERS,
Project: Groundwater Treatment Plant Weekly Samples ACRONYMS, UNITS

WorkOrder: HS19070423

Qualifier Description

*

Value exceeds Regulatory Limit

a Not accredited

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

H Analyzed outside of Holding Time

J Analyte detected below quantitation limit

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

ND Not Detected at the Reporting Limit

O Sample amount is > 4 times amount spiked

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

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

DCS Detectability Check Study

DUP Method Duplicate

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

PDS Post Digestion Spike

PQL Practical Quantitaion Limit

SD Serial Dilution

SDL Sample Detection Limit

TRRP Texas Risk Reduction Program
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ALS Houston, US

Date:

00950083

25-Jul-19

CERTIFICATIONS,ACCREDITATIONS & LICENSES

Agency Number Expire Date
Arkansas 19-028-0 27-Mar-2020
California 2919, 2019-2020 30-Apr-2020
Dept of Defense ANAB L2231 20-Dec-2021
Kansas E-10352 2018-2019 31-Jul-2019
Kentucky 123043, 2019-2020 30-Apr-2020
Louisiana 03087, 2019-2020 30-Jun-2020
Maryland 343, 2019-2020 30-Jun-2020
North Carolina 624-2019 31-Dec-2019
Oklahoma 2018-156 31-Aug-2019
Texas TX104704231-19-23 30-Apr-2020
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ALS Houston, US

00950084

Date: 25-Jul-19

Sample Receipt Checklist

Client Name: Bhate Environmental Date/Time Received: 10-Jul-2019 08:57
Work Order: HS19070423 Received by: NDR
Checklist completed by: Raegen Giga 10-Jul-2019 Reviewed by: RJ Modashia 10-Jul-2019
eSignature Date eSignature | Date
Matrices: water Carrier name: FedEx Priority Overnight
Shipping container/cooler in good condition? Yes No [:] Not Present D
Custody seals intact on shipping container/cooler? Yes No [:] Not Present [:]
Custody seals intact on sample bottles? Yes E] No [:] Not Present
VOA/TX1005/TX1006 Solids in hermetically sealed vials? Yes [] No [] Not Present
Chain of custody present? Yes No [:] 1 Page(s)
Chain of custody signed when relinquished and received? Yes No [:]
Samplers name present on COC? Yes No [:]
Chain of custody agrees with sample labels? Yes No [:]
Samples in proper container/bottle? Yes No [:]
Sample containers intact? Yes No [:]
Sufficient sample volume for indicated test? Yes No E]
All samples received within holding time? Yes No D
Container/Temp Blank temperature in compliance? Yes No [:]
Temperature(s)/Thermometer(s): 1.1c uc/c HlR 11 ‘
Cooler(s)/Kit(s): 45024

Date/Time sample(s) sent to storage:
Water - VOA vials have zero headspace?
Water - pH acceptable upon receipt?

pH adjusted?

pH adjusted by:

07/10/2019 11:55

Yes No
Yes No N/A E]
Yes [:] No N/A E]

| |

No VOA vials submitted [:]

KO0

Login Notes:

Client Contacted: Date Contacted: Person Contacted:
Contacted By: Regarding:

Comments:

Corrective Action:
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00950087

ALS Environmental

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

T :+1 360577 7222
F:+1 360 636 1068
www.alsglobal.com

July 17, 2019 Analytical Report for Service Request No: K1906426

RJ Modashia

ALS Laboratory Group
10450 Stancliff Road
Suite 210

Houston, TX 77099-4338

RE: ALS Houston DOD TOC / HS19070423
Dear RJ,

Enclosed are the results of the sample(s) submitted to our laboratory July 12, 2019
For your reference, these analyses have been assigned our service request number K1906426.

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

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

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Kelley Lovejoy
Project Manager
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ALS Environmental

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626
T: +1 360577 7222

F: +1 360 636 1068
www.alsglobal.com

Table of Contents

Acronyms

Quialifiers

State Certifications, Accreditations, And Licenses
Case Narrative

Chain of Custody

General Chemistry

Raw Data

General Chemistry
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00950089

Acronyms
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 lon 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.
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00950090

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

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

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

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

The result is an estimated value.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

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

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

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

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.

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

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case harrative.
The correlation coefficient for the MSA is less than 0.995.

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

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.

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

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

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

See case narrative.

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

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

00950091

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.ntm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edgw/Accreditation/AccreditedLabs.cfm L16-58-R4
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ -
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WAO01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WAO01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oga.html WAO005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deg.state.ok.us/CSDnew/labcert.htm 0801
http://public.health.oregon.gov/LaboratoryServices/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/ga/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.htmi C544
Wyoming (EPA Region 8) |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

\web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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00950092

Case Narrative

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

Phone (360)577- 7222 Fax (360)636-1 068
www.alsglobal.com
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00950093

1317 South 13th Ave, Kelso, WA 98626 | 1-360-577-7222 | www.alsglobal.com

Client: ALS Environmental - US Service Request: K1906426
Project: ALS Houston DOD TOC Date Received: 07/12/2019
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report contains
analytical results for samples for the Tier level IV requested by the client.

Sample Receipt:

One water sample was received for analysis at ALS Environmental on 07/12/2019. 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:

Method SM 5310 C, 07/14/2019: The Relative Percent Difference (RPD) for the replicate analysis of Total Organic Carbon in
sample LH18/24-SP-650_ 070919 was outside the normal ALS control limits. The associated QA/QC results (e.g. control sample,
matrix spike, method blank, calibration standards, etc.) indicate the analysis was in control. No further corrective action was
appropriate.

+

Approved by Jﬂﬂ{_ﬁ% Date 07/17/2019
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00950094

Chain of Custody

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

Phone (360)577- 7222 Fax (360)636-1 068
www.alsglobal.com
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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 Kelsc
1317 S, 13th Avenue
Kelso, WA 98626

CUSTOMER
INFORMATION:
Company: ALS Houston
Contact: RJ Modashia
Address: 10450 Stanchiff Rd, Ste 210

Phone: +1 281 530 5656

Email: RJ.Modashia@alsglobal.com
Alternate

Contact: Jumoke M. Lawal

Email: jumoke.lawal@alsglobal.com

COCID: 11739

Phone: +1 360501 3312

INVOICE

INFORMATION:
Company: ALS Houston
Contact: Accounts Payable
Address: 10450 Stancliff Rd, Ste 210
Phone: +1 281 530 5656
Reference: HS$19070423
TSR Danielle Winnings

1. HS19070423-01 {LH18/24-SP650_070919
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 (DeD Data Package)

Relinquished By: | o ANV

Received By: ‘Zv)/lo W ind M,S ut@

Cooier 1D(s}:

1
o

Water 09 Jul 2019 14:00
18 Jub 2019
Date/Time: ?/?f/i’ v? /s
oy ) ’1 5
Date/Time: ”'{I |7 ‘ { <7 OCT P
N 1
Temperature(s): !
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Client LS - Hf”uﬂf“

Received: 7 / [7—?/[&7 Opened: 7Z IZ//Q

Cooler Receipt and Preservation Form

Seryice Request K19 ((/L/\’L ("

00950096

< Unloaded: 7’1 [Z/[Ol Byg . 3 E

1. Samples were received via? UsPsS e Uurs DAL  PDX Courier  Hand Delivered
2. Samples were received in; {circle) ool Box Envelope Other NA
3. Were custody seals on coolers? NA N If yes, how many and where? D mf{; - J

If present, were custody seals intact? N If present, were they signed and dated? (y N

R S tod Corr. Thermometer Cooler/COCID | Tracking Number .

caolzrw Temp |- cf»ggmp TemRa;'Iank' 1'2;.9 Blank] Factor -| .. D NA| : : NA| “Filed
. % ~? - 2
L7 104100 4o\ 36 | 1739 4§04 1€2S 1950
|

4. Packing material: Inserts Baggies W Gel Packs @Dry Ice  Sleeves .
. . Py \\

Were custody papers properly filled out (ink, signed, etc.)? NA C_Y/ 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.)? i NA Y, N
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on pdge 2. NA ) N
9. Were appropriate bottles/containers and volumes received for the tests indicated? NA @ . N
10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the rable below NA (:f/ N
11. Were VOA vials received without headspace? Indicate in the table below. NA Y N
12. Was C12/Res negative? [ Y N
Sample ID on Bottle - - Sample ID on COC Identified by: .
Bottle Count ]Out of| Head- Volume| ReagentlLot
Sample ID Bottie Type TempispaceiBroke| pH Reagent - | added Number Initials | Time -

Notes, Discrepancie

125/16 23 of 155
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00950097

General Chemistry

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

Phone (360)577- 7222 Fax (360)636-1 068
www.alsglobal.com
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

00950098

Client: ALS Environmental - US Service Request: K1906426
Project: ALS Houston DOD TOC/HS19070423 Date Collected: 07/9/19
Sample Matrix: Water Date Received: 07/12/19
Analysis Method: SM 5310 C Units: mg/L
Prep Method: None Basis: NA

Carbon, Total Organic

Date

Sample Name Lab Code Result LOQ LOD MDL Dil. Analyzed Q
LH18/24-SP-650_070919 K1906426-001 5.09 0.50 0.20 0.07 1 07/14/19 05:38
Method Blank K1906426-MB ND U 0.50 0.20 0.07 1 07/14/19 02:20

Printed 7/17/2019 5:07:02 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

00950099

Client: ALS Environmental - US Service Request: K1906426
Project ALS Houston DOD TOC/HS19070423 Date Collected: 07/09/19
Sample Matrix: Water Date Received: 07/12/19
Date Analyzed: 07/14/19
Replicate Sample Summary
General Chemistry Parameters
Sample Name: LH18/24-SP-650_070919 Units: mg/L
Lab Code: K1906426-001 Basis: NA
Duplicate
Sample
K1906426-
Analysis Sample 001DUP
Analyte Name Method LOQ LOD MDL Result Average RPD RPD Limit
Carbon, Total Organic SM5310C 0.50 0.20 0.07 5.09 4.49 27 * 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 7/17/2019 5:07:02 PM
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00950100
ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Client: ALS Environmental - US Service Request: K1906426

Project: ALS Houston DOD TOC/HS19070423 Date Collected: 07/09/19

Sample Matrix: Water Date Received: 07/12/19
Date Analyzed: 07/14/19
Date Extracted: NA

Matrix Spike Summary
Carbon, Total Organic

Sample Name: LH18/24-SP-650_070919 Units: mg/L
Lab Code: K1906426-001 Basis: NA
Analysis Method: SM5310C
Prep Method: None

Matrix Spike

K1906426-001MS

Analyte Name Sample Result Result Spike Amount % Rec % Rec Limits
Carbon, Total Organic 5.09 29.1 25.0 96 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 7/17/2019 5:07:02 PM Superset Reference:19-0000515654 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

00950101

Client: ALS Environmental - US Service Request: K1906426
Project: ALS Houston DOD TOC/HS19070423 Date Analyzed: 07/14/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Carbon, Total Organic
Analysis Method: SM5310C Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 643006

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1906426-LCS 24.9 25.0 100 83-117

Printed 7/17/2019 5:07:02 PM
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Client:
Project:

00950102
ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

ALS Environmental - US Service Request: K1906426
ALS Houston DOD TOC/HS19070423

Continuing Calibration Verification (CCV) Summary

Carbon, Total Organic

Analysis Method: SM5310C Units: mg/L
Analysis Date True Measured Percent Acceptance Limits
Lot Lab Code Analyzed Value Value Recovery P
CCvi 643006 KQ1909776-11 07/14/19 01:51 25.0 23.6 95 90-110
CCV2 643006 KQ1909776-12 07/14/19 06:20 25.0 24.0 96 90-110
CCvVvs3 643006 KQ1909776-13 07/14/19 10:50 25.0 24.0 96 90-110
Printed 7/17/2019 5:07:02 PM Superset Reference:19-0000515654 rev 00
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00950103
ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Client: ALS Environmental - US Service Request:K1906426
Project: ALS Houston DOD TOC/HS19070423

Continuing Calibration Blank (CCB) Summary
Carbon, Total Organic

Analysis Method: SM 5310 C Units:mg/L
Analysis Date
Lot Lab Code Analyzed LOQ LOD MDL Result Q
CcB1 643006 KQ1909776-08 07/14/19 02:05 0.50 0.20 0.07 ND U
CCB2 643006 KQ1909776-09 07/14/19 06:35 0.50 0.20 0.07 ND U
CCB3 643006 KQ1909776-10 07/14/19 11:04 0.50 0.20 0.07 ND U

Printed 7/17/2019 5:07:02 PM Superset Reference:19-0000515654 rev 00
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00950104

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)636-1 068
www.alsglobal.com
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Work Request # (

T fRo6B2, 6442, 6179, 641k €395, 48

00950106

E ‘ﬂj[ﬂ:‘!w‘r[j‘t

Tier:

Date Analyzed: 7/ ! 7/ [q T@C: § LBCDEI
Y3006

Analyst: g(/p Run # %C’f €43 207

Analysis: ’ZOC /DOC

DATA QUALITY REPORT

INORGANICS

Explain any "no" responses to questions below, and any corrective actions in the comments section below.

NS v AW~

oo

15.
16.
17.

Is the method name and number correct and appropriate?
Holding times met for all analyses and for all samples?
Are calculations correct?

Is the reporting basis correct? (Dry Weight)

All quality control criteria met?

Is the calibration curve correlation coefficient = 0.9957

MBs, CCVs, CCBs, LCSs, Dups, and Spikes, analyzed at proper
frequency?

Are ICVs, CCVs, and CCBs all within acceptance limits?

Are results for methods blanks all ND?

Are all QC samples within acceptance criteria?
(LCS % rec, MS/DMS % rec, DUP or MS/DMS RPDs, etc.)

Are all exceptions exp]éined?
Have all applicable service requests been reviewed?

Are all samples labeled correctly?

Have all instructions on the service request been followed?
(e.g. Special MRLs, QC on a specific sample, Form V)

Are detection limits and units reported correctly?
Is the unused space on the benchsheet crossed out?

Was analysis turned in by the due date? (n-2) (If not record SR#)

@no/NA

{es/mo/NA
(38smo/NA

yes/no

@so

@/no/NA

feino/NA

@s/no/NA

@no/NA
yes/@NA

@s/no/NA
@s/no/NA
@s/no/NA

/no/NA

@/no/NA

no/NA

/no/NA

COMMENTS: { (90 LY 35-l/3/4/5/c(2/% [T/ require o il

Final Approved by: (4\ - Date: Eﬂ % S\}\\ﬂ

Ailotimm Ade N ‘nfal«.é’ res~ctive guyrle.

Klq@g"fﬁ—lo Sent Form 12/?‘ O{wr, 12 }Pé;kua albove c«”ér'd.hﬂ\ Cant Ve,

C:\Documents and Settings\adam.bradbury\My Documents\DATAQUBARTIOE

DQREPORT




Instrument Name: K-TOC-03

Analyst: BDITZLER

Analytical Results Summary

Analysis Lot:

643005

00950107

Method/Testcode: SM 5310 C/TOCT

Lab Code Target Analytes QC Parent Sample Matrix Raw Result Sample Amt. Final Result Dil MDL POL % Rec % RSD Date Analyzed QC? Tier
K1906433-001 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/l. U 100 7 50 7/13/1918:48 N Il
K1906433-002 Carbon, Total Organic N/A Water 0.00 mg/L 10 mi 50 mg/L U 100 7 50 7/13/1919:16 N 11
K1906433-003 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50mg/L U 100 7 50 7/13/1919:44 N 11
K1906433-004 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/13/1920:12 N 11
K1906433-005 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/13/1921:09 N 11
K1906433-006 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/13/1921:38 N 11
K1906433-007 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/13/1922:06 N 11
K1906433-008 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/13/1922:34 N 11
K1906433-009 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/LL. U 100 7 50 7/13/1923:02 N I1
K1906433-010 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/13/1923:30 N 11
K1906433-011 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L. U 100 7 50 7/13/1923:58 N 11
K1906433-012 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/14/19 00:26 N 11
K1906433-013 Carbon, Total Organic N/A Water 0.00 mg/L 10 mi 50 mg/L U 100 7 50 7/14/19 00:54 N II
K1906433-014 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/14/1901:23 N I
K1906433-015 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/14/1902:49 N 11
K1906433-016 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/14/19 03:17 N 11
K1906433-017 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 7/14/19 03:45 N g I1
K1906433-018 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50mg/L U 100 7 50 7/14/1904:14 N 11
K1906433-019 Carbon, Total Organic N/A Water 0.00 mg/L 10 ml 50 mg/LL. U 100 7 50 7/14/19 04:42 N “1
K1906442-001 Carbon, Total Organic N/A Water 1.61 mg/L 10 ml 1.6l mg/L 1 0.07  0.50 7/13/19 17:51 N 11
KQ1909775-01 Carbon, Total Organic CCV Water 23.99 mg/L 10 ml 24.0mg/L 1 7/13/19 16:37 N Il
KQ1909775-02 Carbon, Total Organic CCV Water 23.80 mg/L 10 ml 23.8mg/LL 1 7/13/19 20:40 N 11
KQ1909775-03 Carbon, Total Organic CCV Water 23.65 mg/L 10 ml 23.6mg/LL 1 7/14/19 01:51 N 11
KQ1909775-04 Carbon, Total Organic CCV Water 23.99 mg/L 10 ml 24.0mg/L 1 7/14/1906:20 N II
KQ1909775-05 Carbon, Total Organic CCB Water 0.00 mg/L 10 ml 050mg/L U 1 0.07 0.50 7/13/1916:52 N 11
KQ1909775-06 Carbon, Total Organic CCB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07 0.50 7/13/19 20:54 N II
KQ1909775-07 Carbon, Total Organic CCB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07 0.50 7/14/1902:05 N I
KQ1909775-08 Carbon, Total Organic CCB Water 0.00 mg/L 10 ml 050mg/L U 1 0.07 0.50 7/14/19 06:35 N I1
KQ1909775-09 Carbon, Total Organic MB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07 0.50 7/13/1917:07 N 11
KQ1909775-10 Carbon, Total Organic LCS Water 24.94 mg/L 10 ml 249mg/L 1 0.07 0.50 100 7/13/19 17:21 N 11
KQ1909775-11 Carbon, Total Organic MS K1906442-001 Water 27.39 mg/L 10 ml 274 mg/L 1 0.07 050 103 7/13/1918:19 N 11
KQ1909775-12 Carbon, Total Organic DUP  K1906442-001 Water 1.64 mg/L 10 ml 1.64 mg/L 1 0.07 050 1 7/13/19 17:51 N 11
KQ1909775-13 Carbon, Total Organic DUP  K1906433-001 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/19 18:48 N 11
KQ1909775-14 Carbon, Total Organic DUP  K1906433-002 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/19 19:16 N 11
KQ1909775-15 Carbon, Total Organic DUP  K1906433-003 Water 0.00 mg/L 10 ml 50 mg/L. U 100 7 50 NC 7/13/19 19:44 N 11
KQ1909775-16 Carbon, Total Organic DUP  K1906433-004 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/1920:12 N 1l

# indicates Final Result is not yet adjusted for Solids because it has not yet been determined.

Printed 7/17/19 15:39
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00950108
Analytical Results Summary

Instrument Name: K-TOC-03 Analyst: BDITZLER Analysis Lot: 643005 Method/Testcode: SM 5310 C/TOC T
Lab Code Target Analytes QC Parent Sample Matrix Raw Result Sample Amt. Final Result Dil MDL PQL % Rec % RSD Date Analyzed QC? Tier
KQ1909775-17 Carbon, Total Organic DUP  K1906433-005 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/1921:09 N II
KQ1909775-18 Carbon, Total Organic DUP  K1906433-006 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/1921:38 N II
KQ1909775-19 Carbon, Total Organic DUP  K1906433-007 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/1922:06 N I1
KQ1909775-20 Carbon, Total Organic DUP  K1906433-008 Water 0.00 mg/L 10 ml 50 mg/L. U 100 7 50 NC 7/13/19 22:34 N 11
KQ1909775-21 Carbon, Total Organic DUP  K1906433-009 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/1923:02 N I
KQ1909775-22 Carbon, Total Organic DUP  K1906433-010 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/1923:30 N 11
KQ1909775-23 Carbon, Total Organic DUP  K1906433-011 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/13/1923:58 N II
KQ1909775-24 Carbon, Total Organic DUP  K1906433-012 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/14/19 00:26 N Il
KQ1909775-25 Carbon, Total Organic DUP  K1906433-013 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/14/19 00:54 N I
KQ1909775-26 Carbon, Total Organic DUP  K1906433-014 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/14/19 01:23 N II
KQ1909775-27 Carbon, Total Organic DUP  K1906433-015 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/14/19 02:49 N I
KQ1909775-28 Carbon, Total Organic DUP  K1906433-016 Water 0.00 mg/L 10 ml 50 mg/L. U 100 7 50 NC 7/14/1903:17 N I
KQ1909775-29 Carbon, Total Organic DUP  K1906433-017 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/14/19 03:45 N 11
KQ1909775-30 Carbon, Total Organic DUP  K1906433-018 Water 0.00 mg/L 10 ml 50 mg/L U 100 7 50 NC 7/14/1904:14 N I
KQ1909775-31 Carbon, Total Organic DUP  K1906433-019 Water 0.00 mg/L 10 ml 50 mg/LL U 100 7 50 NC 7/14/1904:42 N I
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Instrument Name: K-TOC-03

00950109
Analytical Results Summary

Analyst: BDITZLER Analysis Lot: 643006 Method/Testcode: SM 5310 C/TOC T

# indicates Final Result is not yet adjusted for Solids because it has not yet been determined.

Printed 7/17/19 15:49

Results Summary

Lab Code Target Analytes QC Parent Sample Matrix Raw Result Sample Amt,. Final Result Dil MDL PQL % Rec % RSD Date Analyzed QC? Tier
K1906279-003 Carbon, Total Organic N/A Water 4.51 mg/L 10 ml 451 mg/L 100 7 50 7/14/19 06:50 N I1
K1906279-004 Carbon, Total Organic N/A Water 3.80 mg/L 10 ml 380 mg/L 100 7 50 7/14/19 07:18 N I1
K1906426-001 Carbon, Total Organic N/A Water 5.09 mg/L 10 ml 5.09 mg/L 1 0.07 0.50 7/14/19 05:38 N v
K1906433-020 Carbon, Total Organic N/A Water 129.26 mg/L 10 ml 12900 mg/L 100 7 50 7/14/19 05:10 N I1
KQ1909776-01 Carbon, Total Organic MS K1906426-001 Water 29.11 mg/L 10 ml 29. 1l mg/L 1 0.07 050 96 7/14/19 06:06 N v
KQ1909776-02 Carbon, Total Organic DUP  K1906426-001 Water 3.89 mg/L 10 ml 3.89mg/lL 1 0.07  0.50 27* 7/14/19 05:38 N I\Y
KQ1909776-03 Carbon, Total Organic DUP  K1906433-020 Water 145.26 mg/L. 10 ml 14500 mg/L 100 7 50 12%* 7/14/19 05:10 N 1
KQ1909776-04 Carbon, Total Organic DUP  K1906279-003 Water 4.55 mg/L 10 ml 455 mg/L. 100 7 50 <1 7/14/19 06:50 N 11
KQ1909776-05 Carbon, Total Organic DUP  K1906279-004 Water 3.76 mg/L 10 ml 376 mg/L 100 7 50 1 7/14/19 07:18 N Il
KQ1909776-06 Carbon, Total Organic MB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07  0.50 7/14/1902:20 N 11
KQ1909776-07 Carbon, Total Organic LCS Water 24.89 mg/L 10 ml 249 mg/l 1 0.07 0.50 100 7/14/19 02:35 N 11
KQ1909776-08 Carbon, Total Organic CCB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07  0.50 7/14/1902:05 N I
KQ1909776-09 Carbon, Total Organic CCB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07 0.50 7/14/19 06:35 N I1
KQ1909776-10 Carbon, Total Organic CCB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07  0.50 7/14/1911:04 N 11
KQ1909776-11 Carbon, Total Organic CCV Water 23.65 mg/L 10 ml 23.6 mg/L 1 7/14/19 01:51 N II
KQ1909776-12 Carbon, Total Organic CCV Water 23.99 mg/L 10 ml 24.0mg/L 1 7/14/19 06:20 N Il
KQ1909776-13 Carbon, Total Organic CCV Water 23.96 mg/L 10 ml 24.0mg/L 1 7/14/1910:50 N I1
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Analytical Results Summary

00950110

(DOC)

# indicates Final Result is not yet adjusted for Solids because it has not yet been determined.

Printed 7/17/19 15:58

Results Summary

Instrument Name: K-TOC-03 Analyst: BDITZLER Analysis Lot: 643007 Method/Testcode: SM 5310 C/TOC D
Lab Code Target Analytes QcC Parent Sample Matrix Raw Result Sample Amt. Final Result Dil MDL PQL % Rec % RSD Date Analyzed QC? Tier
K1906385-001 Carbon, Dissolved Organic N/A Water 1.20 mg/L 10 ml 1.20mg/L 1 0.07 0.50 7/14/19 08:14 N 1
K1906385-002 g?ig)?):l Dissolved Organic N/A Water 4.17 mg/L 10 m! 41.7mg/L 10 0.7 5.0 7/14/19 08:42 N I
K1906489-001 %EE)E)} Dissolved Organic N/A Eftluent 1.51 mg/L 10 ml 1.5 mg/L 1 0.07 050 7/14/19 09:53 N 11
K1906489-002 Carbon, Dissolved Organic N/A Effluent 1.46 mg/L 10 ml 1.46 mg/L 1 0.07  0.50 7/14/19 11:49 11
KQ1909777-01 (Czag)((:; Dissolved Organic CCB Water 0.00 mg/L 10 ml 050mg/L U 1 0.07 0.50 7/14/19 06:35 I
KQ1909777-02 %D%E} Dissolved Organic CCB Water 0.00 mg/L 10 ml 050mg/L U 1 0.07 0.50 7/14/1911:04 N I
KQ1909777-03 Carbon, Dissolved Organic CCB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07 0.50 7/14/19 13:00 I
KQ1909777-05 E:]?i%((:):l Dissolved Organic CCV Water 23.99 mg/L 10 ml 240mg/L 1 7/14/19 06:20 [
KQ1909777-06 %zag)gl Dissolved Organic CCV Water 23.96 mg/L 10 ml 240mg/L 1 7/14/19 10:50 I
KQ1909777-07 Carbon, Dissolved Organic CCV Water 24.04 mg/L 10 ml 240 mg/L 1 7/14/19 12:45 I
KQ1909777-09 (CEE)E:] Dissolved Organic MB Water 0.00 mg/L 10 ml 0.50mg/L U 1 0.07 0.50 7/14/19 11:19 o |
KQ1909777-10 %S(r)bg} Dissolved Organic LCS Water 24.96 mg/L 10 ml 250mg/L 1 0.07 0.50 100 7/14/19 11:34 N :“_; I
~
KQI1909777-11 Carbon, Dissolved Organic MS K1906489-001 Effluent 27.21 mg/L 10 ml 272 mg/L 1 0.07 0.50 103 7/14/19 10:21 N - 11
KQ1909777-12 (Cz(r)bgl Dissolved Organic DUP  K1906385-001  Water 1.19 mg/L 10 ml [.L1I9mg/L 1 0.07 0.50 <1 7/14/19 08:14 I
KQ1909777-13 ECEE)E% Dissolved Organic DUP K 1906385-002 Water 4.29 mg/L 10 ml 429 mg/L 10 0.7 5.0 3 7/14/19 08:42 N I
KQ1909777-14 Carbon, Dissolved Organic DUP  K1906489-001 Effluent 1.55 mg/L 10 ml 1.55mg/L 1 0.07 0.50 3 7/14/19 09:53 I1
KQ1909777-15 (cz%gi Dissolved Organic DUP  K1906489-002  Effluent 1.31 mg/L 10 ml 1.31mg/L 1 0.07  0.50 10 7/14/19 11:49 11
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Schedule: 07132019

Version: 4

Instrument: Fusion1

Last Saved by: Fusion1 (Fusion1)
Last Saved on: 2019/07/13 15:55 - Saturday

L 643005,

(4300¢

poC 645007

Position Sample Type  Sample ID Method ID (Calibration ID) ~ Reps Use State
(Clea) Cloan  Coan e Lalibraton 1D) 1 e Ready
{(Clean) Clean Clean - True Ready
‘(Clean) Clean Cleén _: True :Ready
{(Blank) Blank Reagent/Acid Blank T et 1 True Reac

D Sample RB CAS_salt_ 010711 (CAS_salt_ 010711) 1 True Ready
B Check Standard [TOC] CCV 25 ppm [25 ppm] CAS_salt_010711 (CAS_salt_010711) 1 True Ready
D Check Standard [TOC] CCB [o ppm] CAS_salt_010711 (CAS_salt_010711) 1 True Ready
1. Sample MB1. o CAS_salt 010711 (CAS_salt 010711) 1. True Ready
C Check Standard [TOC]LCS [240ppm] CAS_salt_010711 (CAS_salt_010711) 1 True Ready
2 Sample ACcs CAS_salt 010711 (CAS_salt_010711) 1 - True Ready
3 Sample K1906442-001.01 CAS_salt_010711 (CAS_salt_010711) 2  True Ready
4  Sample  K1906442-001.01ms  CAS_salt 010711 (CAS_ salt_010711) 1  True Ready
5 Sample RB CAS_salt_010711 (CAS_salt_010711) 1 True Ready
6 Sample.  K1906433-001.01 100x ~  CAS_salt 010711 (CAS_salt 010711) 2 - True Ready
7 Sample K1906433-002.01 100x CAS_salt_010711 (CAS_salt_010711) 2 True Ready
8  Sample  K1906433-003.01 100x  CAS_salt 010711 (CAS salt 010711) 2  True Ready
9 Sample K1906433-004.01 100x CAS_salt_010711 (CAS_salt_010711) 2 True Ready
B Check Standard [TOC]CCV 25 ppm [25 ppm] {CAS_salt 010711 (CAS_salt 010711) 1 True Ready
D Check Standard [TOC] CCB [0 ppm] CAS_salt_010711 (CAS_salt_010711) 1 True Ready
10  Sample  K1906433-005.01100x  CAS salt 010711 (CAS_salt 010711) 2 True Ready
1 Sample K1906433-006.01 100x CAS_salt_010711 (CAS_salt_010711) 2 True Ready
12 Sample  K1906433-007.01 100x  CAS _salt 010711 (CAS_salt_010711) 2 True Ready
13 Sample K1906433-008.01 100x CAS_salt_010711 (CAS_salt 010711) 2 True Ready
14 Sample - K1906433-009.01100x ~ CAS_salt_010711 (CAS_salt_010711) 2 True Ready
15 Sample K1906433-010.01 100x CAS_salt_ 010711 (CAS_salt_010711) 2 True Ready
16 Sample  K1906433-011.01100x CAS salt 010711 (CAS salt 010711) 2 True Ready
17 Sample K1906433-012.01 100x CAS_salt_010711 (CAS_salt_010711) 2 True Ready
18  Sample K1906433-013.01100x  CAS salt 010711 (CAS_salt 010711) 2 True Ready
19 Sample K1906433-014.01 100x  CAS_salt_010711 (CAS_salt_010711) 2  True Ready
B~ Check Standard [TOC] CCV 25 ppm [25 ppm] CAS _salt_010711 (CAS_salt 010711) 1 True Ready
D Check Standard [TOC] CCB [0 ppm] CAS_salt_010711 (CAS_salt_010711) 1 True ‘Ready
20 Sample MB2 ~ CAS_salt_010711 (CAS_salt 010711) 1 True Ready
C Check Standard [TOC]LCS [240ppm] CAS_salt 010711 (CAS_salt_010711) 1 True Ready
21 Sample - K1906433-015.01 100x ~ CAS salt 010711 (CAS_salt 010711) 2~ True Ready
22 Sample K1906433-016.01 100x CAS_salt_010711 (CAS_salt_010711) 2 True ‘Ready
23 Sample  K1906433-017.01100x  CAS _salt 010711 (CAS_salt 010711) 2  True Ready
24 Sample K1906433-018.01 100x CAS_salt_010711 (CAS_salt_010711) 2 True Ready
25  Sample  K1906433-019.01100x CAS salt 010711 (CAS_salt 010711) 2 True Ready
26 Sample K1906433-020.01 1'60“‘“ ~ \CAS_salt_010711 (CAS_salt_010711) 2  True Ready
27  Sample K1906426-001.01 . CAS salt 010711 (CAS_salt 010711) 2 True Ready
28 Sample K1906426-001.01 ms CAS_salt_010711 (CAS_salt 010711) 1 ' True Ready
B Check Standard [TOC] CCV 25 ppm [25 ppm] CAS_salt 010711 (CAS_sait_010711) 1  True Ready
D Check Standard [TOC] CCB [0 ppm CAS_salt_010711 (CAS_salt_010711) 1 - True .Ready
29  Sample  K1906279-003.01100x = CAS_ salt 010711 (CAS_salt 010711) 2 True Ready
30 Sample K1906279-004. o1 100x CAS_salt_010711 (CAS_salt_010711) 2 True Ready
31 . Sample RB. oo . CAS_salt 010711 (CAS _salt 010711) 2 True Ready
32 Sample K1906385-001.01 doc CAS_salt_010711 (CAS_salt_010711) 2 True Ready
33 ‘Sample  K1906385-002.01doc 10x  CAS_salt 010711 (CAS salt 010711) 2 True Ready
34 Sample RB CAS_salt_010711 (CAS_salt_010711) 2  True Ready
35 . Sample FB. :  CAS_salt_010711 (CAS _salt 010711) 1 True Ready
36 Sample K1906489-001.03 doc CAS_salt_010711 (CAS_salt_010711) 2 True Ready
37 “Sample K1906489-001.03 docms.  CAS _salt 010711 (CAS_salt_010711) ‘1 True Ready
38 ‘Sample RB ; (CAS_salt_010711 (CAS_salt 010711) 1 True Ready
B _ Check Standard [TOC] CCV 25 ppm [25 ppm] CAS_salt_010711 (CAS_salt 010711) 1 True Ready
Prlnted on: July 16, 2019'09:05:54 e R
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Schedule: 07132019

Position Sample Type  Sample ID Method ID (Calibration ID) ~ Reps Use State
D Check Standard - [TOC] CCB [o ppm] CAS_salt 010711 (CAS_salt 010711) 1 True Ready
39  Sample = MB3 . CAS salt_ 010711 (CAS salt_010711) 1 . True Ready
C 'Check Standard [TOC] LCS [250ppm] ' CAS_salt_010711 (CAS_salt_010711) 1 True Ready
40  Sample  K1906489-002.03doc  CAS salt 010711 (CAS_ salt 010711) 2 True Ready
41 Sample RB CAS_salt_010711 (CAS_salt_010711) 2 True Ready
B Check Standard [TOC] CCV 25 ppm [25 ppm] CAS_salt 010711 (CAS_salt 010711) 1 True Ready
D Check Standard [TOC] CCB [0 ppm] CAS_salt_010711 (CAS_salt_010711) 1 True Ready

False :

Printed on: July 16, 2019 09:05:54
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Fusion Report: 07132019 - Saturday, July 13, 2019 02:43 PM

Fusion Report - 07132019
Saturday, July 13, 2019 02:43 PM

Company Location:

Report Summary Information

Gen Chem Lab

Schedule Name: 07132019
Instrument Name: Fusion1
Report Version: 10f1

Report Creation by
Operators (schedule
version):

Fusion1 (Fusion1) (v2)
Fusion1 (Fusion1) (v3)
Fusion1 (Fusion1) (v4)

Comment:

00950113
Page 1 of 18

(View - Reps, Unused Reps, Meta-
Data, Signature, History)

Printed on 2019/07/16 09:06 -
Tuesday

Engine 1.1.51
Version:

Firmware 1.2.0696
Version:

Connection: RS232 COM1

Report Results
Sample Type: Clean From Schedule Version 2
Analysis . o
Pos Type Sample ID Start Time
® | (clean) Clean 2019/07/13 14:43
Base . ' !
REP | Analysis Ac('){\”lfstfd NDIR (Abs) Baseline (Abs) | Pressure (psig) Run Time
Type
1 IC Clean 12.95 16.49 3.54 49.65 05:24
2 | TC Clean 8.33 11.59 3.26 50.05  04:04
3 | TC Clean 1.96 5.24 3.29 50.07 03:51
4 | TC Clean | 1.67 475 3.08 50.05 03:47
Sample Type: Clean From Schedule Version 3
Analysis ;
Pos Type Sample ID Start Time
@ : (clean) Clean ; 2019/07/13 15:05
. : T
R;p Analysis A?Au:st;ed NDIR (Abs) Baseline (Abs) Pressure (psig) Run Time
Type
1 IC Clean 1.02 4.37 3.34 49.63 05:13
2 ; TC Clean 3.52 6.77 3.25 50.07 | 04:04
3 | TC Clean 1.59 478 3.19 50.02 03:48
4 ' TC Clean 1.09 4.40 3.31 50.03 03:46
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00950114
Page 2 of 18

Sample Type: Clean From Schedule Version 3
Pos | Analysis Sample ID Start Time
ype
@ | (clean) Clean 2019/07/13 15:27
o : S
Rep Analysis Adjusted NDIR (Abs) Baseline (Abs) Pressure (psig) Run Time
# T (Abs)
ype
1 IC Clean 0.84 414 3.30 49.56 05:11
2 | TC Clean 3.33 6.55 3.22 50.08 | 04:07
3 | TC Clean 1.83 5.22 3.39 50.10 03:50
4 | TC Clean 1.28 4.56 3.28 50.09 03:51
Sample Type: Blank (Creating v1275) From Schedule Version 3
Pos Ar}alysis Sample ID Start Time
ype
@  (blank) Reagent/Acid Blank 2019/07/13 15:49
Base . ]
R;p Analysis Ac(jiubsst)ed NDIR (Abs) Baseline (Abs) Pressure (psig) Run Time
Type é
1 IC Clean 0.90 4.24 3.35 49.58 05:19
2 | TCClean 3.63 6.95 3.32 50.11 04:05
3 ; TC Clean 1.99 5.34 3.36 50.07 03:55
4 | TC Clean 1.31 4.81 3.50 50.13 03:57
5 | Reagent 5.76 9.09 3.33 50.10 05:04
Blank '
6 | Acd 1.24 4.55 3.31 49.57 05:28
Blank
Sample Type: Sample From Schedule Version 4
Pos A'}‘;'ges's Sample ID Result (ppmC) S(?r;rgg‘)' RSD Start Time
¢t D TOC RB 0.2982 ppm 0.0000 ppm : 0.0000% 2019/07/13 16:22
Rep Base Adjusted Baééwline Pressure . Run
# |Analysis Type ppm Mg (Abs) NDIR (Abs) | “(Abs) | (psig) | Time
1 TOC 0.2982 2.9825 10.92 14.35 3.42 50.34 . 10:30
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Sample Type: Check Standard --> CCV 25 ppm From Schedule Version 4
41 of 155
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00950115
Page 3 of 18

about:blank

Concentration | . Min / Max ;
Pos BAT (Ppm) Dil Sample ID (% dev) Result Std. Dev. RSD; Start Time
¢ B TOC 25.0000( 1:2; [TOC]JCCV 25 : 0/ infinity 0.0000? 0% 2019/07/13 16:37 |
ppm [25 ppm] . (NA/NA) ppm |
Base
Pos : Analysis Rep ppm Mg Adjusted NDIR Baseline Pressure R.un
T # Time
ype :
B TOC 25 ppm 1 23.9884 {239.8835 172.29 175.62 3.33; 5035 10:31
Completion State Success Action Method Calibration STD Conc - Pos B
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 50 ppmC
met. (v4) (v30)
Sample Type: Check Standard --> CCB From Schedule Version 4
Concentration | .. Min / Max T
Pos | BAT (ppm) Dil Sample ID (% dev) Resuit Std. Dev. | RSD Start Time |
¢ D [ TOC 0.0000;1:1. [TOC]JCCB|[0 0 / infinity 450000 0.0000, 0% ;2019/07/13 16:52
ppm] (NA/NA) ppm ppm
(PASS)
Base 3
Pos | Analysis Rep ppm Mg Adjusted NDIR Baseline ; Pressure | R_un ’
# Time
Type
D TOC 0 ppm 1 0.0000: 0.0000 7.77 11.15 3.38 50.36 . 10:29
Completion State Success Action Method Calibration STD Conc - Pos D
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 0 ppmC
met. (v4) (v30)
Sample Type: Sample From Schedule Version 4
Pos Ar_}?’lgzls ! Sample ID Resuit (ppmC) ? s(t';jpn?g‘)’ RSD Start TiTe
e 1 TOC MB1 0.0000 ppm 0.0000 ppm : 0.0000% 2019/07/13 17:07
Rep Base Adjusted Baseline Pressure: Run
# | Analysis Type ppm Mg (Abs) NDIR (AbS) | “(abs) | (psig) Time
1 TOC 0.0000 0.0000 7.06 10.27] 3.21, 50.38 10:30
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Sample Type: Check Standard --> LCS From Schedule Version 4
Concentration: . Min / Max .
Pos | BAT (ppm) Dil Sample ID (% dev) Result Std. Dev. | RSD Start Time
. C [ TOC 25.0000:1:1 [TOC] LCS [24.0 | O/infinity |  24.9396 0.0000! 0% ;2019/07/13 17:21
ppm] (NA/NAY) | pom ppm
{(PASS)
Pos| Base | ID | #pa ppm | g Adjusted | NDIR  Baseline Pressure| . . "
tAnalysis | i E t ! ; | Time
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Type
C TOC

25.0 ppm 1

Completion State

Success Action
Success - Criteria Do Nothing
met.

24.9396 | 249.3960

178.75 181.94

3.19 50.32;10:31
Method

Calibration STD Conc -Pos C
CAS_salt_010711 CAS_salt_010711
(v4)

25 ppmC
(v30)

Sample Type: Sample

Analysis Std. Dev.
Pos Type Sample ID Result (ppmC) (ppmC) RSD
e 2 TOC ICS

0.1875 ppm 0.0000 ppm

From Schedule Version 4

Start Time

Rep Base

Analysis Type Ppm
1 TOC

0.0000%

2019/07/13 17:36
ug Adjusted

Baseline Pressure: Run
(Abs) NDIR (Abs) (Abs)
0.1875 1.8746 10.17
Dilution

(psig) | Time
13.37 3.19 50.37  10:30
Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)

Analysis Std. Dev.
Pos Type Sample ID Result (ppmC) (ppmC) RSD
e 3 TOC K1906442-001.01

1.6242 ppm 0.0153 ppm

Start Time

2019/07/13 17:51
Base ) Adjusted
Analysis Type ppm g

Baseline
(Abs) NDIR (Abs) ' “(Abs) | (psig) @ Time
1 TOC 1.6134 16.1337 19.85 23.05 3.20 50.33: 10:27
TOC 1.6350 16.3503 20.00 23.17 3.18 50.33| 10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis
Pos Type Sample ID

o1 4 TOC

0.9400%

Pressure . Run

Result (ppmC) S(t:’;r?.g‘)" RSD

0.0000 ppm

K1906442-001.01 ms

Start Time
27.3911 ppm

Base
Analysis Type ppm
1 TOC

0.0000%

2019/07/13 18:19
ug Adjusted

Baseline Pressure Run
(Abs) NDIR (Abs) (Abs)
27.3911 273.9115 194.83

(psig)  Time
198.15 3.32 50.38 10:31
Method Calibration
(TC) 8.9005 (IC) CAS_salt_010711

(v1275)

CAS_salt_010711
(v4) (v30)

Dilution Blank Contribution
1:10

Analysis Std. Dev.
Pos Type Sample ID Resuit (ppmC) (ppmC) RSD
©; 5 TOC RB 0.0000 ppm 0.0000 ppm

Start Time

Base m
Analysis Type PP

TOC

0.0000%

2019/07/13 18:33
Adjusted Baseline Pressure, Run
kg (Abs) NDIR (Abs)  “(Abs) | (psig) | Time
0.0000 0.0000 7.68 11.10 342 50.28 | 10:27
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
R |

z 1 |
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about:blank

I .
Analysis Std. Dev. .
Pos Type Sample ID Result (ppmC) (ppMC) RSD Start Tmf
@ 6 TOC K1906433-001.01 100x 0.0000 ppm 0.0000 ppm | 0.0000% | 2019/07/13 18:48
Rep Base Adjusted Baseline—EPressureff Run
# |Analysis Type ppm Mg (Abs) NDIR (AbS) ' “(Abs)  (psig) = Time
1 TOC 0.0000 0.0000 7.03 10.37 3.34 50.22§ 10:29
2 TOC 0.0000 0.0000 7.45 10.51 3.06 50.16  10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis Std. Dev. .
Pos Type Sample ID Result (ppmC) (ppmC) RSD Start Time
e 7 TOC K1906433-002.01 100x ! 0.0000 ppm 0.0000 ppm : 0.0000% 2019/07/13 19:16
Rep Base Adjusted Baseline Pressure’ Run |
# | Analysis Type ppm | 1g (Abs) NDIR (Abs) ' ™ Abs)  (psig) | Time
1 TOC 0.0000 0.0000 7.04 10.29 325 50.09  10:31
2 TOC 0.0000 0.0000 7.15 10.32 3.16 50.05 10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos Ar_:_a;llz:ls E Sample ID Result (ppmC) S(tr:ipn[:ce:\)/ RSD Start Time
¢ 8 TOC | K1906433-003.01 100x 0.0000 ppm 0.0000 ppm | 0.0000% 2019/07/13 19:44
Rep Base Adjusted Baseline Pressure Run
#  Analysis Type ppm Mg (Abs) NDIR (Abs) | " (Abs) ' (psig) | Time
1 TOC 0.0000 0.0000 6.91 9.97 3.06 50.02 10:26
2 TOC 0.0000 0.0000 7.24 10.25 3.01 4999 10:24
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos Ar}zlz:m Sample ID Result (ppmC) S(t;lpnt‘)(e:\)/ RSD Start Time
¢ 9 TOC K1906433-004.01 100x 0.0000 ppm 0.0000 ppm {0.0000% ;  2019/07/13 20:12
Rep Base Adjusted Baseline  Pressure Run |
# | Analysis Type ppm Mo (Abs) NDIR (Abs) | “(Abs) = (psig) | Time
1 TOC 0.0000 0.0000 6.94 9.98 3.03 49.97 | 10:26
2 TOC 0.0000 0.0000 7.17 10.20 3.03 4997 10:28
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Sample Type: Check Standard --> CCV 25 ppm From Schedule Version 4
Concentration | .. Min / Max ’ -
Pos: BAT (PPM) Dil Sample ID (% dev) Result Std. Dev. : RSD Start Time
¢, B | TOC 25.0000/1:2¢ [TOCICCV 25 ; O/ infinity "3?’%63 0.0000 0% 2019/07/13 20:40
ppm [25 ppm] | (NA/NA) ppm | ppm | :
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|

(PASS) |
Base Re Run
Pos | Analysis ID P ppm Mg Adjusted NDIR Baseline | Pressure | .. ]
# " Time |
Type : B
B TOC 25 ppm 1 23.7964 1 237.9639 170.99 174.09 3.10 49.96§ 10:29
Completion State Success Action Method Calibration STD Conc -Pos B
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 50 ppmC
met. (v4) (v30)
Sample Type: Check Standard --> CCB From Schedule Version 4
Concentration | .. Min / Ma3<
Pos | BAT (ppm) Dil Sample ID (% dev) Result Std. Dev. RSD StartTlme
¢« D  TOC 0.0000;1:1{ [TOC]CCBI0 0/ infinity 0.6000 0.0000 0% !2019/07/13 20:54
ppm] (NA/NA) pom ppm i
(PASSE)
Base - ]
Pos | Analysis 1D R;p ppm Hg Adjusted NDIR Baseline | Pressure 1I3un
ime
Type
D ; ToOC 0 ppm 1 0.0000 ;| 0.0000 7.41 10.52 3.12 49.94 110:34
Completion State Success Action Method Calibration STD Conc -Pos D
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 0 ppmC
met. (v4) (v30)
Sample Type: Sample From Schedule Version 4
Pos Ar}zlgzls Sample ID Result (ppmC) S;t:prgg\)' RSD Start Time
10} TOC K1906433-005.01 100x 0.0000 ppm 0.0000 ppm | 0.0000% 2019/07/13 21:09
Rep Base Adjusted Baseline  Pressure | Run |
# | Analysis Type ppm Hg (Abs) NDIR (Abs) | “(Abs)  (psig) Time
1 TOC 0.0000 0.0000 6.86 10.06 3.20 49.92 10:32
2 TOC 0.0000 0.0000 715 10.14 2.99 49921 10:28 |
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A'}?‘g:'s Sample ID Result (ppmC) S(t:,:;n?g\)l' RSD Start Time
e 11 TOC K1906433-006.01 100x 0.0000 ppm 0.0000 ppm {0.0000% :  2019/07/13 21:38 5
Rep Base Adjusted Baseline Pressuref; Ru;{
# | Analysis Type ppm H9 (Abs) NDIR (Abs) (Abs) (psig) | Time
1 TOC 0.0000 0.0000 6.83 9.96 3.13 49.93 10:29
2 TOC 0.0000 0.0000 6.84 10.00 3.16 49.92 10:26
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
*E ! ! ] -
|Pos| Analysis | Sample ID | Result (ppmC) | stq. Dev. RSD Start Time

about:blank
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Type (ppmC)
o 12 TOC K1906433-007.01 100x 0.0000 ppm 0.0000 ppm 0.0000%§ 2019/07/13 22:06
Rep Basg Adjusted Baseline Wi’ressuré‘"f Run
# |Analysis Type ppm Hg (Abs) NDIR (AbS) | “(Abs)  (psig) = Time
1 TOC 0.0000 0.0000 6.81 9.91 3.10 49.92: 10:28
2 TOC 0.0000 0.0000 6.54 964 3.10 49.92 10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A’}i'z:'s Sample ID Result (ppmC) S(t';’étgg‘)" RSD Start Time
© 13 TOC K1906433-008.01 100x 0.0000 ppm 0.0000 ppm : 0.0000% 2019/07/13 22:34
Rep Ba;e Adjusted | Béééﬁne P‘r:éssure Run |
# | Analysis Type ppm Hg (Abs) NDIR (Abs) | “(Aps) | (psig) = Time
TOC 0.0000 0.0000 5.94 9.03 3.09 49.92 10:31
2 TOC 0.0000 0.0000 6.22 9.27.  3.05 49.92 10:26
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
B MPos A'}?’Igzls SamfwlhelD Result (ppmC) S(t:mece:\)/ RSD Start Time
o 14 TOC K1906433-009.01 100x 0.0000 ppm 0.0000 ppm : 0.0000% 2019/07/13 23:02
Rep Base Adjusted Baseline Pressure’ Run
# | Analysis Type ppm Hg (Abs) NDIR (Abs) | ~“(Aps) | (psig) | Time
1 TOC 0.0000 0.0000 6.19 9.28 3.08 49.94 10:26
2 TOC 0.0000 0.0000 6.35 9.44 3.10 49.93 10:28 |
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A'.R'g:'s Sample ID Resuit (ppmC) S(t;imeg\)/ RSD jS'?‘lu'tkTime
@ 15 TOC K1906433-010.01 100x 0.0000 ppm 0.0000 ppm ; 0.0000%  2019/07/1323:30 |
Rep Base Adjusted . Baseline Pressure Run
# | Analysis Type ppm Hg (Abs) NDIR (Abs) |~ (aAps) | (psig) ' Time
1 TOC 0.0000 0.0000 6.11 9.25 3.15 49.92 10:25
2 TOC 0.0000 0.0000 6.04 928 324 49.94 10:31 |
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis Std. Dev. '
Pos Type Sample ID Result (ppmC) (ppmC) RSD Start Time
@ 16 TOC K1906433-011.01 100x 0.0000 ppm 0.0000 ppm | 0.0000% 2019/07/13 23:58
Rep Base Adjusted Baseline Pressure Run
# | Analysis Type ppm Hg (Abs) NDIR(Abs)  “(Aps) | (psig) | Time
TOC 0.0000 0.0000 6.07 9.30 3.22 49.95 10:27
2 TOC 0.0000 0.0000 6.16 9.36 3.19 49.94 10:28
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Pos A'-’F;'SZ‘S Sample ID Result (ppmC) s&;gg. RSD Start Time
o 17 TOC K1906433-012.01 100x 0.0000 ppm 0.0000 ppm ; 0.0000% 2019/07/14 00:26
Rep Base Adjusted Baseline Pressure: Run
# |Analysis Type ppm Mg (Abs) NDIR (Abs) | “(Abs)  (psig) Time
1 TOC 0.0000 0.0000 6.23 9.37 3.14 49.96  10:28
2 TOC 0.0000 0.0000 6.24 9.47 3.23 49.90 10:26
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A'}?‘gz's Sample ID Result (ppmC) S&;gg‘)" RSD Start Time
¢l 18 TOC K1906433-013.01 100x 0.0000 ppm 0.0000 ppm ; 0.0000% 2019/07/14 00:54
Rep Base Adjusted Baseline  Pressure: Run
# | Analysis Type ppm Hg (Abs) NDIR (Abs) (Abs) (psig) @ Time
1 TOC 0.0000 0.0000 6.17 9.29 3.12 49.87  10:26
2 TOC 0.0000 0.0000 6.00 9.12 3.12 49.83: 10:26
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A'.}?{'g:'s Sample ID Result (ppmC) S(t;,jpn?g‘)/ RSD Start Time
© 19 TOC K1906433-014.01 100x 0.0000 ppm 0.0000 ppm { 0.0000% 2019/07/14 01:23
Rep Base Adjusted Baseline Pressure Run
# | Analysis Type ppm Mg (Abs) NDIR (Abs) | “(Abs) | (psig) = Time
TOC 0.0000 0.0000 6.54 9.51 297 4982 10:25
2 TOC 0.0000 0.0000 6.41 9.43 3.03 49.81 10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Sample Type: Check Standard --> CCV 25 ppm From Schedule Version 4
Concentration | . Min / Max .
Pos | BAT (ppm) Dil Sample ID (% dev) Result Std. Dev. : RSD Start Time
et B [ TOC 25.0000;1:2: [TOC]CCV 25 | O/ infinity 23.6487 0.0000, 0% 2019/07/14 01:51
ppm [25 ppm]  (NA/NA) opm ppm
PASS)
Base Re R
Pos ;| Analysis ID P ppm ug Adjusted NDIR Baseline | Pressure | +1u"
T # Time
ype
B TOC 25 ppm 1 23.6467 {236.4672 169.98 173.13 3.15 49.82110:32
Completion State Success Action Method Calibration STD Conc - Pos B
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 50 ppmC
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met. (v4) (v30)
Sample Type: Check Standard --> CCB From Schedule Version 4
Pos| BAT Concentration oyt o e p | Min/Max | poouit | Std.Dev. | RSD  Start Time
(ppm) (% dev) ‘
¢« D | TOC 0.0000:1:1 [TOC]CCB[0 0 / infinity 0.0000 0% !2019/07/14 02:05
ppm] (NA/NA) ppm
Base Rep ' Run
Pos | Analysis ID ppm Hg Adjusted NDIR Baseline : Pressure | ..
# : Time
Type
D TOC 0 ppm 1 0.0000; 0.0000 6.88 9.94 3.06 49.81 10:31.
Completion State Success Action Method Calibration STD Conc - Pos D
Success - Criteria Do Nothing CAS_salt_ 010711 CAS_salt_010711 0 ppmC
met. (v4) (v30)
Sample Type: Sample From Schedule Version 4
Pos Ar_};};{lgzls Sample ID Result (ppmC) S(t:prgce:\)’ RSD Start Time
e 20 TOC MB2 0.0000 ppm 0.0000 ppm | 0.0000% 2019/07/14 02:20
Rep Base Adjusted Baseline Pressure Run
# | Analysis Type ppm Hg (Abs) NDIR (Abs) (Abs) (psig) | Time
1 TOC 0.0000 0.0000 6.31 9.44 3.13 49.81 10:32
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Sample Type: Check Standard --> LCS From Schedule Version 4
Concentration | . . Min/ Max .
Pos | BAT (ppM) Dil Sample ID (% dev) Result Std. Dev. : RSD Start Time
¢ C I TOC 25.0000 1:1{ [TOC]LCS [24.0 | 0O/ infinity 0.0000! 0% 2019/07/14 02:35
ppm] (NA/NA) ppm
Base Rep Run |
Pos | Analysis ID ppm Hg Adjusted NDIR Baseline | Pressure ...~
T # Time
ype
C TOC 25.0 ppm 1 24.8858 | 248.8583 178.39 181.64 3.25 49.86  10:29
Completion State Success Action Method Calibration STD Conc -Pos C
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 25 ppmC
met. (v4) (v30)
Sample Type: Sample From Schedule Version 4
Analysis Std. Dev. .
Pos Type Sample ID § Reﬂst:‘lt (ppmC) (PpmC) RSD t Stal'tMT‘l'ITI‘e B
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E© 21 TOC | K1906433-015.01 100x 0.0000 ppm§ 0.0000 ppm%0.0000%f 2019/07/14 02:49
Rep Base ! Adjusted Baseline | Pressuré Runw
# | Analysis Type ppm Hg (Abs) NDIR (Abs) ™ Abs) | (psig) = Time
1 TOC 0.0000 0.0000 7.00 10.24 3.24 49.86 10:30
2 TOC 0.0000 0.0000 6.43 9.63 3.20 49.91 10:26
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis Std. Dev. L
Pos Type Sample ID Result (ppmC) (ppmC) RSD Staijl'lme
o 22 TOC K1906433-016.01 100x 0.0000 ppm 0.0000 ppm {0.0000% :  2019/07/14 03:17
Rep Base ) Adjusted | . | Baseline| Pressure Run |
# |Analysis Type ppm Hg (Abs) NDIR (Aps) (Abs) (psig) T|me
TOC 0.0000 0.0000 6.11 9.42 3.31 49.91 10:26
2 TOC 0.0000 0.0000 6.23 9.43 3.20 49.92 1 10:28
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A'}?’gzls Sample ID Result (ppmC) S(:;jprsg\)/ ﬁSD Start Timg
o: 23 TOC K1906433-017.01 100x 0.0000 ppm 0.0000 ppm 1 0.0000% , ~ 2019/07/14 03:45
Rep Base Adjusted Baseline Pressure Run
# | Analysis Type ppm Hg (Abs) NDIR (Abs) (Abs) (psig) | Time
TOC 0.0000 0.0000 6.31 9.49 3.18 49.95 10:32
2 TOC 0.0000 0.0000 6.40 9.48 3.08 49.99§ 10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos Al}&;{lg:ls Sample ID Result (ppmC) S(t:prgg\)' RSD Start Timew
o 24 TOC K1906433-018.01 100x 0.0000 ppm 0.0000 ppm i 0.0000% 2019/07/14 04:14
Eep Base Adjusted Baseline  Pressure | Run
# | Analysis Type ppm Mg (Abs) NDIR (Abs) | ™ (Abs) ' (psig) | Time
1 TOC 0.0000 0.0000 5.86 9.05 319 50.01: 10:28
2 TOC 0.0000 0.0000 5.89 9.09 3.21 50.04: 10:28
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A’}";'g:'s Sample ID Result (ppmC) S(t;’l;n'?g‘)" RSD Start Time
o1 25 TOC K1906433-019.01 100x 0.0000 ppm ; 0.0000 ppm: 0.0000% ;  2019/07/14 04:42
Rep Base Adjusted BaselineEPressure? Run
# | Analysis Type ppm Mg (Abs) NDIR (Abs) | " Abs) | (psig) | Time
TOC 0.0000 0.0000 5.94 9.05 3.1 50.05 10:27 |
2 TOC 0.0000 0.0000 6.31 9.37 3.06 50.06 | 10:28 |
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Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis Std. Dev.
Pos Type Sample ID Result (ppmC) (ppmC) RSD Start Time
¢! 26 TOC K1906433-020.01 100x 137.2618 ppm 11.3141 ppm | 8.2400% 2019/07/14 05:10
Rep Base | WXHjusted ; Baseline Pressure Run
# | Analysis Type ppm Hg (Abs) | NDIR(ADS) 1 ™aps) | (psig) | Time
1 TOC 129.2615 1292.6151 886.32§ 889.53 3.21 50.09 10:25
2 TOC 145.2621 1452.6210 994.9{3; / 998.77 384 50.07 10:28
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos Al}aylzzls Sample ID Result (ppmC) S(t:prgg\)’ RSD Start Time
i 27 TOC K1906426-001.01 4.4902 ppm 0.8419 ppm 18.7500%§ 2019/07/14 05:38
Rep Base Adjusted Baseline ‘ Pressure Run |
# | Analysis Type ppm Hg (Abs) NPIR (Abs) (Abs) | (psig)  Time
1 TOC 5.0856 50.8556 43.42 47.32 3.90 50.09 10:27
2 TOC 3.8949 38.9492 35.34 38.53 319 50.11 10:27
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis Std. Dev. .
Pos Type Sample ID Result (ppmC) (ppmC) RSD Start Time
¢ 28 TOC K1906426-001.01 ms 29.1113 ppm 0.0000 ppm ; 0.0000% 2019/07/14 06:06
Rep Base Adjuste&w Baseline Pressuref Run |
# | Analysis Type ppm Hg (Abs) NDIR (AbS) ' “(Abs)  (psig) | Time
1 TOC 29.1113 291.1126 206.51 209.81 330 50.10; 10:30
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Sample Type: Check Standard --> CCV 25 ppm From Schedule Version 4
Concentration | . Min / Max .
Pos | BAT (bpm) Dil Sample ID (% dev) Result Std. Dev. | RSD StartTime
¢, B | TOC 25.00001:2; [TOC]JCCV25 . 0/ infinity 23.9889 0.0000{ 0% 2019/07/14 06:20
ppm [25 ppm] | (NA/NA) ppm ppm
(PASS)
Base
Pos | Analysis 1D Rep ppm Hg Adjusted NDIR Baseline | Pressure R_un
# Time
Type N ;
B TOC 25 ppm 1 23.9889  239.8894 172.30 175.63 13.33 50.11 10:27§{
Completion State Success Action Method Calibration STD Conc - Pos B
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 50 ppmC
met. (v4) (v30)
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Sample Type: Check Standard --> CCB From Schedule Version 4
Concentration | . Min / Max -
Pos | BAT (ppm) Dil Sample ID (% dev) Result Std. Dev.  RSD Start Time
¢ D [ TOC 0.0000:1:1; [TOC]CCBIO 0/ infinity 0.0000 0.0000: 0%  2019/07/14 06:35
ppm] (NA/NA) ppm ppm
(PASS) |
Base Re Run
Pos | Analysis ID P ppm Hg Adjusted NDIR Baseline  Pressure | .
# Time
Type
D TOC 0 ppm 1 0.0000; 0.0000 8.22 11.31 3.09 50.15:10:30
Completion State Success Action Method Calibration STD Conc -Pos D
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 0 ppmC
met. (v4) (v30)
Sample Type: Sample From Schedule Version 4
Analysis Std. Dev. .
Pos Type Sample ID Resuit (ppmC) (ppmC) RSD Start Time
e 29 TOC K1906279-003.01 100x 4.5291 ppm 0.0319 ppm  0.7000% :  2019/07/14 06:50
Rep Base Adjusted Baseline Pressure. Run
# | Analysis Type Ppm Hg (Abs) NDIR (Abs) (Abs) (psig) = Time
TOC 4.5066 45.0659 39.49 42.61 3.12 50.14: 10:26
2 TOC 4.5517 45.5167 39.80 42.82 3.02 50.13 10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos Ar}zlgzls Sample ID Result (ppmC) S(t:prlr?(e:\)/ RSD Start Time
¢ 30 TOC K1906279-004.01 100x 3.7807 ppm 0.0273 ppm  0.7200% 2019/07/14 07:18
Rep Base Adjusted Baseline Pressure Run
# ! Analysis Type ppm HO (Abs) NDIR (Abs) (Abs) (psig) @ Time
TOC 3.8000 38.0005 34.70 37.78 3.09 50.12| 10:29
2 TOC 3.7614 37.6145 34.43 37.58 3.14 50.11: 10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis Std. Dev. -
Pos Type Sample ID Result (ppmC) (ppmC) RSD Start Time
¢ 31 TOC RB 0.0000 ppm 0.0000 ppm ; 0.0000% 2019/07/14 07:46
Rep Base Adjusted Baseline Pressure. Run
# | Analysis Type ppm Mg (Abs) NDIR(AbS) | “(Abs)  (psig) | Time
1 TOC 0.0000 0.0000 6.68 9.89 3.22 50.11: 10:26
2 TOC 0.0000 0.0000 6.56 9.61 3.05 50.11. 10:27
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
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§Pos A'}?’;z's Sample ID Result (ppmC) S(t:én";’g‘)" | ReD  Start Time
@ , 32 TOC ﬁ K1906385-001.01 doc 1.1917 ppm 0.0050 ppm ; 0.4200% 2019/07/14 08:14
Rep | Base Adjusted o Ba;;iine ' Pressure Run
# | Analysis Type ppm Hg (Abs) NDIR (AbS) | “(Abs) | (psig) | Time
TOC 1.1953 11.9528 17.01 20.Q7 3.05 50.11 10:29
2 TOC 1.1882 11.8821 16.97 20.12 315 50.09§i 10:27 |
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos Ar}zlgzls Sample ID Result (ppmC) s(tr:jpnl?g\)l RSD Start Tir{m
¢ 33 TOC K1906385-002.01 doc | 4.2299 ppm 0.0899 ppm ; 2.1300% 2019/07/14 08:42
10x | ;
Rep Base Adjusted Baseline Pressure Run
# |Analysis Type ppm Mg (Abs) NDIR (Abs) | “(Abs) | (psig) | Time |
TOC 4.1663 41.6628 37.18 40.44 3.26 50.10 10:28§
2 TOC 4.2934 42.9342 38.04 41.23 3.19 50.09 10:2f1
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A’}‘;‘{'g:is Sample ID Result (ppmC) s’(g";rgg‘)" RSD Start Time
¢! 34 TOC RB 0.0000 ppm 0.0000 ppm | 0.0000% 2019/07/14 09:10
Rep Base Adjusted Baseline Pressure Run |
# | Analysis Type ppm Hg (Abs) NDIR (Abs) |~ aAps)  (psig)  Time
TOC 0.0000 0.0000 7.29 10.42 3.13 50.08  10:26
2 TOC 0.0000 ‘ 0.0000 7.74 10.96 3.22 50.05: 10:28
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A'}?'g:'s Sample ID Result (ppmC) | S(?brlr?g\)ll RSD Start Time.
¢ 35 TOC FB 0.0000 ppm 0.0000 ppm | 0.0000%  2019/07/14 09:38
Rep Base Adjusted Baseline Pressure Run
# | Analysis Type ppm Hg (Abs) NDIR(AbS)  “(Abs)  (psig) | Time
1 TOC 0.0000 0.0000 7.00§ 10.32 3.32 50.05; 10:29 ;
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Pos A'}?'z:'s Sample ID Result (ppmC) s’(t:p;lgg‘)" RSD Start Time
e 36 TOC K1906489-001.03 doc 1.5307 ppm 0.0289 ppm | 1.8900% 2019/07/14 09:53 ‘
Rep Base / Adjusted Baselme ssure
# | Analysis Type ppm V Hg (Abs) NDIR (Abs) (Abs)
1 TOC 1.5103 15.1025 19.15 22.36 4 3;21
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about:blank

L2l ToC 1.5511 | 15.5106 | 19.43 2250, 307 5002 10:25
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis Std. Dev. e T
Pos Type Sample ID Resultw(’pme) (ppmC) RSD Start Time )
37 TOC K1906489-001.03 doc 27.2060 ppm 0.0000 ppm | 0.0000% 2019/07/14 10:21
ms [
Rep Base Adjusted Baseliné Pressure. Run
# Analysis Type ppm Hg (Abs) NDIR (Abs) (Abs) (psig) Time
1 TOC 27.2060 272.0597 193.57 196.68 311, 50.01 10:30
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_sait_010711
(v1275) (v4) (v30)
Pos A’}?’gz's Sample ID Result (ppmC) s&;,ﬁg‘)" RSD Start Time
38  TOC RB 0.0000 ppm 0.0000 ppm | 0.0000% ;  2019/07/14 10:35
Rep Base w;&djusted Baseline Pressure Run |
#  Analysis Type ppm Hg (Abs) NDIR(AbS)  “(Abs) | (psig)  Time
1 TOC 0.0000 0.0000 7.63 10.78 315 49.99§ 10:31
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Sample Type: Check Standard --> CCV 25 ppm From Schedule Version 4
Concentration | .. Min / Max . ‘
Pos | BAT (Ppm) Dil Sample ID (% dev) Result Std. Dev. | RSD Start Time
B : TOC 25.0000;1:2| [TOC]CCV 25 | O/infinity 23.9532 0.0000: 0% 2019/07/14 10:50
ppm 25 ppm] | (NA/NA) ppm ppm
(PASS)
Base :
Pos | Analysis ID Rep ppm ug Adjusted NDIR | Baseline | Pressure Rfun
# ! Time
Type |
B TOC 25 ppm 1 23.9592  239.5918 172.10 175.33§ 3.24 49.99:10:29
Completion State Success Action Method Calibration STD Conc - Pos B
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 50 ppmC
met. (v4) (v30)
Sample Type: Check Standard --> CCB From Schedule Version 4
Concentration ; .. Min / Max .
Pos | BAT (ppM) Dil Sample ID (% dev) Result Std. Dev. | RSD Start Time
D | TOC 0.00001:1; [TOC]CCB ][0 0/ infinity 0.00060 0.0000: 0% 2019/07/14 11:04
ppm] (NA/NA) npm ppm
(FASE)
i i | ; i
Pos| Base ID g . Ppm 5 ng Adjusted | NDIR ' Baseline Pressure !
{ Analysis | 'Rep | | | " Run
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Type # ? Time
D TOC 0 ppm 1 0.0000; 0.0000 7.22 10.28 3.06 49.98 10:33§
Completion State Success Action Method Calibration STD Conc - Pos D
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 0 ppmC

met. (v4) (v30)

Sample Type: Sample From Schedule Version 4

Analysis . Std. Dev. .
Pos Sample ID Resuit mC RSD | Start Time !
Type P (PPmC) | (ppmc) |
¢ 39 TOC MB3 0.0000 ppm 0.0000 ppm  0.0000% = 2019/07/14 11:19 |
Rep Base Adjusted Baseline Pressure Run
# | Analysis Type ppm Hg (Abs) NDIR (Abs) | “(abs) | (psig)  Time
1 TOC 0.0000 0.0000 6.51 9.53 3.02 49.93 10:29§

Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)

Sample Type: Check Standard --> LCS From Schedule Version 4

Concentration | .. Min / Max .
Pos | BAT (ppm) Dil Sample ID (% dev) Result Std. Dev. | RSD Staﬁ Time
¢ C 1 TOC 25.0000 1:1{ [TOC]LCS [25.0 ;| 0/ infinity 24.9604 0.0000; 0% :2019/07/14 11:34
ppm] (NA/NA) ppm ppm
(PA3S)
Base Re  Run
Pos | Analysis ID P ppm Hg Adjusted NDIR Baseline Pressure; .
T # | ! Time
ype ! j
C TOC 25.0 ppm 1 24.9604  249.6037 178.89 182.00% 3.11 49.96;10:32
Completion State Success Action Method Calibration STD Conc -Pos C
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 25 ppmC
met. (v4) (v30)
Sample Type: Sample From Schedule Version 4
Analysis Std. Dev. o
Pos Type Sample ID Result (ppmC) (ppmC) RSD Start Time
¢! 40 TOC K1906489-002.03 doc 1.3866 ppm 0.1020 ppm ; 7.3600% 2019/07/14 11:49
Rep Base Adjusted Baseline Préssurévgmi?i‘j;\
# | Analysis Type ppm Hg (Abs) NDIR (Abs) | “(Abs) | (psig) Time
TOC 1.4587 14.5869 18.80 21.87 3.07 49.94 10:30 |
2 TOC 1.3145 13.1446 17.82 20.90 3.08 149.90 10:26
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Analysis N Std. Dev. | .
: D
Pos Type Sample ID Result (ppmC) (ppmC) g RS Start Time
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el 41| TOC | RB | 0.0000ppm|  0.0000 ppm 0.0000%  2019/07/14 12:17
Rep Base Adjusted ) | Baseline Pressure Run |
# |Analysis Type ppm Mg (Abs) NDIR(AbS) | “(Abs) = (psig) ' Time |
TOC 0.0000 0.0000 6.38 9.46 3.08 49.92 10:27
2 TOC 0.0000 0.0000 6.43 9.51 3.08 49.92 | 10:26
Dilution Blank Contribution Method Calibration
1:10 (TC) 8.9005 (IC) CAS_salt_010711 CAS_salt_010711
(v1275) (v4) (v30)
Sample Type: Check Standard --> CCV 25 ppm From Schedule Version 4
Concentration : .. - Min / Max i
Pos | BAT (Ppm) Dil Sample ID (% dev) Result Std. Dev. RSDé Start Time
B TOC 25.0000 1:2; [TOC]CCV 25 | 0/ infinity 24.0417 0.0000 0% 2019/07/14 12:45
ppm [25 ppm] | (NA/NA) ppm |
Base Re Run
Pos  Analysis ID P ppm Hg Adjusted NDIR Baseline | Pressure | o,
T # Time
ype
B TOC 25 ppm 1 24.0417 1240.4168 172.66 175.78 3.12 49.92 10:31
Completion State Success Action Method Calibration STD Conc - Pos B
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 50 ppmC
met. (v4) (v30)
Sample Type: Check Standard --> CCB From Schedule Version 4
Concentration | .. Min / Max | )
Pos | BAT (ppm) Dil Sample ID (% dev) Result Std. Dev.m RSD StartTlme
¢ D | TOC 0.0000:1:1: [TOC]CCB][0 0 / infinity 0.0000 0.0000! 0% |{2019/07/14 13:00
ppm] (NA/NA) ppin ppm
{(PASSY
Base
Pos | Analysis ID Rep ppm Hg Adjusted NDIR Baseline | Pressure R:un
# Time
Type
D TOC 0 ppm 1 0.0000: 0.0000 6.79 9.88 3.09 49.93:10:31
Completion State Success Action Method Calibration STD Conc - Pos D
Success - Criteria Do Nothing CAS_salt_010711 CAS_salt_010711 0 ppmC
met. (v4) (v30)
Meta Data Used in this Report
é Blanks
. Reagent Acid DIIC DITC DI TOC Ti Overator
| Version (Abs) (Abs) (Abs) (Abs) (Abs) Save me P
i :
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v1274 | 1.2333 1.3450 0.0000 0.0000 . 0.0000 2019/07/11 12:21 Fusion1 (Fusion1)
v1275 | 1.9213 1.2400 0.0000 0.0000 0.0000 2019/07/13 16:22 Fusion1 (Fusion1)
Calibrations
Name: CAS_salt_010711(TOC)
Version: v30 Calibration curve  TOC:y =6.788x + 9.463
formula:
Ver Creation: 2019/03/05 17:42 12 value: TOC: r2 = 0.99963
Comment:
Operator: Fusion1 (Fusion1)
Basic Analysis TOC
Type
Basic Analysis Type: TOC
i Sample ID Y Raw Value X Expected Message End Time
DI Water 7.8970 0.0000 2019/03/05 16:15
0.500 ppm 11.5280 0.5000 2019/03/05 16:29
1.0 ppm 14.9760 1.0000 2019/03/05 16:44
5.0 ppm 43.6500 5.0000 2019/03/05 16:58
10 ppm 79.6020 10.0000 2019/03/05 17:12
25 ppm 183.3580 25.0000 2019/03/05 17:26
50 ppm 346.3230 50.0000 2019/03/05 17:40
Methods i
Name: CAS_salt_010711 (TOC)
Version: v4 Operator: Fusion1 (Fusion1)
Ver Creation: 2019/02/21 17:57
Comment:
Parameter Value Advanced Pa;émeter Value
SampleVolume 10.0 mL | NeedleRinseVolume 50ml
Dilution 1:10 VialPrimeVolume 20ml
AcidVolume 0.5 ml ICSamplePrimeVolume 2.0mi
ReagentVolume 2.0mi ICSpargeRinseVolume 12.0 ml
UVReactorPrerinse Off BaselineStabilizeTime 0.70 min
UVReactorPrerinseVolume 5.0 DetectorPressureFlow 150 ml/min
NumberOfUVReactorPrerinses 1 SyringeSpeedWaste 10
ICSpargeTime 1.00 mins SyringeSpeedAcid N 7
DetectorSweepFlow 500 mi/min SyringeSpeedReagent 7
PreSpargeTime 2.00 mins SyringeSpeedDIWater 7
SystemFlow 500 ml/min NDIRPressurization 60 psig W
SyringeSpeedSampleDispense 5
SyringeSpeedSampleAspirate 4
SyringeSpeedUVDispense 5
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about:blank 7/16/2019



00950130

Fusion Report: 07132019 - Saturday, July 13, 2019 02:43 PM Page 18 of 18
SyringeSpeedUVAspirate 5
SyringeSpeedICDispense 5
SyringeSpeedICAspirate 5
NDIRPressureStabilize 175 min
SampleMixing Off
SampleMixingCycles 1
SampleMixingVolume 10.0
LowLevelFilterNDIR ' off

Acceptance / Approval

Electronic Signatures

Report ﬁ {
Version User Name Acceptance Reason B Date

Report History

Report History

Report
Version User Name System Reason User Reason Date
1 Fusion1 (Fusion1) Schedule completed Schedule completed 2019/07/14 13:16
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ALS Environmental

StarLIMS Run: 643005, 643006, 643007
Analysis: TOC/DOC
Method: 415.1, SM 5310 C, 9060, 9060A

CCV: 11-GEN-05-77K 50 ppm _ LCS: 11-GEN-05-77D 25.0 ppm

ICAL Date: 3/6/19

ICAL ID: 11-GEN-05-76H

ICS ID: 11-GEN-05-74A

ICS TV:25.0 ppm ICS% R=2

Spike ID: 11-GEN-05-77J 0.05 ml of 5000 ppm stock ---> 10.0 ml = 25.0 ppm x dilution factor

Sodium Persulfate: 11-GEN-05-78J

21 % H3PO4: 11-GEN-05-780

Equipment ID: K-TOC-03

PIPETTE 1D: 124276B, 129001F, N11314F, Marge

FILTER ID: FC7573 Filtered 7/11/19

Analyzed By: gg? Date Analyzed: 7/? //7

Reviewed By: /_g‘ Date Reviewed:q\ﬂni

RAWET\MISC\Reagent Templates\TOC WATOC WRev 5/24/20%% ¢ 155
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Case Narrative

Method: 6850 Client: ALS Laboratories (Houston, TX)
Analysis: Perchlorate Matrix: Water
Analysis SOP: LC-MS-CLO4 ELMSBatch (HBN): 2273 (244098)

ALSWO ID(s): 1920034; 1920122; 1920123,
1920571, 1920572; 1920581

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

Method Summary: Each sample was prepared as noted below and analyzed using an Agilent 1100 LC/MSD
system in select ion monitoring (SIM) mode at m/z 83 and 85, which corresponds to the loss of one oxygen atom
from the perchlorate molecule. ChemStation software was used for instrument control and data analysis. The ion
ratio of m/z 83 to 85 was used to positively identify the response peak as perchlorate. Quantitation was performed
using the m/z 83 peak area. An internal standard (ISTERDdfbeled perchlorate was added to each sample to
estaltish 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 tule ofsén
180 labeled perchlorate solution was added to each sample as an internal standard. The samples were then cappe
vortexed, and filtered into autosampler vial using Phenex PES membranen0S4%inge filters.

Holding Times. Holding times were met for all analyses.

Dilutions: Field samples 1920122001 and 1920581001 were analyzed and reported from 1:100 dilutions. The
repoting limits have been adjusted accordingly.

Method QC data: The method blank (LMB 664922) was less than 1/2 the CRDL. The recovery for the LCS
(664923) was within acceptable parameters.
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MS/MSD Analysis:. MS/MSD was performed on sample 1920123002 (Client ID: HBW10_07141®y).of
Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample preparation. The spike target was
4.1g/L.

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

NC/CAR(s): NA

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

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

Miscellaneous Comments. These samples were analyzed in accordance with the requirements found in the DOD
QSM Version 5.1.1. The Reporting Limit Verification Standard (RLVS — 664920) is reported from the analysis of
the Laboratory Control Sample (LCS — 664923) at a level giglLO 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: 19MARIO03) along with datafile 23JULDO03.

Thomas Bosch July 25, 2019
Analyst Date

60 of 155



RJ Modashia

ALS Environmental (Houston)
10450 Stancliff Road

Suite 210

Houston, TX 77099

ANALYTICAL REPORT

Report Date: July 25, 2019

00950134

Phone: 281 530-5656

E-mail: RJ.Modashia@ALSGlobal.com

Workorder: | 34-1920034

Project ID: HS19070423
Purchase Order: HS19070423

Project Manager Kevin W. Griffiths

Client Sample ID Lab ID Collect Date Receive Date Sampling Site
LH18/24-SP650_070919_BIX 1920034001 07/09/19 07/12/19 11736
Water
ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA | PHONE +1 801 266 7700 | FAX +1 801 268 9992
ALS GROUP USA, CORP. An ALS Limited Company
61 of 155
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ANALYTICAL REPORT

Workorder: | 34-1920034

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

Analytical Results

Sample ID: LH18/24-SP650 070919 BIX Sampling Site: 11736 Collected: 07/09/2019
Water Media: 125 mL Nalgene Received: 07/12/2019
Lab ID: 1920034001 Sampling Parameter: NA
Matrix: Water
Analysis Method - EPA 6850, DoD QSM
Preparation: Not Applicable Analysis: EPA 6850, DoD QSM Water Instrument ID: LCMS04
Batch: ELMS/2274 (HBN: 244098) Percent Solid: NA
Analyzed: 07/23/2019 09:29 Report Basis: Wet
Analyte Result (ug/L) DL (ug/L) LOD (ug/L) LOQ (ug/L) Dilution Qual
Perchlorate 5.8 1.0 2.0 4.0 1
Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)
Method Analyst Peer Review
/S/ Thomas Bosch /S/ Stephen Brose
EPA 6850, DoD QSM 07/25/2019 15:05 07/25/2019 16:18
Laboratory Contact Information
ALS Environmental Phone: (801) 266-7700
960 W Levoy Drive Email: alslt.lab@ALSGlobal.com
Salt Lake City, Utah 84123 Web: www.alsslc.com
62 of 155
Thu, 07/25/19 4:25 PM ENVREP-V4.8

Page 2 of 3



00950136

ANALYTICAL REPORT

Workorder: | 34-1920034

Client: ALS Environmental
(Houston)

Project Manager: Kevin W. Griffiths

General Lab Comments

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

Samples were received in acceptable condition unless otherwise noted.

Samples have not been blank corrected unless otherwise noted.

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

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

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

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

Accreditation Body Certificate
Testing Sector (Standard) Number Website
Environmental PJLA (DoD ELAP) L17-506 http://www.pjlabs.com
PJLA (1SO 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
lowa (TNI) IA# 376 http://www.shl.uiowa.edu/labcert/idnr/
Kansas E-10416 http://www.kdheks.gov/envlab/disclaimer.html
Oklahoma (TNI) 1J# 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 (1SO 17025 & 101574 http://www.aihaaccreditedlabs.org
AIHA IHLAP)
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

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

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

Batch Report

Analysis Information

Workorder: 1920034

Limits: Client SOW/Contract Specified  Preparation: NA Analysis: EPA 6850, DoD QSM
Basis: DoD QSM Batch: NA Batch: ELMS/2274 (HBN: 244098)
Prepared By: NA Analyzed By: Thomas Bosch

LMB: 664922
Analyzed: 07/23/2019 09:15

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

LCS: 664923
Analyzed: 07/23/2019 08:47
Dilution: 1
Units: ug/L
Analyte Result Target| % Rec| QC Limits
Perchlorate 4.24 4.00 106 78.8| 123.8

Sample: 1920123002 MS: 664924 MSD: 664925
Analyzed: 07/23/2019 10:11 Analyzed: 07/23/2019 10:25 Analyzed: 07/23/2019 10:39
Dilution: 1 Dilution: 1 Dilution: 1
Units: ug/L Units: ug/L Units: ug/L
Analyte Result Result Target| % Rec| QC Limits Result] % Rec RPD| QC Limits
Perchlorate ND 4.12 4 103 78.8| 123.8 4.14 104 0.46 0.0| 20.0

Analyst Peer Review
/S/ Thomas Bosch /S/ Stephen Brose
07/25/2019 15:11 07/25/2019 16:18

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

A.- Sample result is greater than 4 times the spike added ND - Not Detected (U - Qualifier also flags analyte as not detected)
@- Sample and Matrix Duplicate less than 5 times the reporting limit NA - Not Applicable

#- Result is above the calibration range QC results are not adjusted for moisture correction, where applicable

# - The Matrix Spike, Matrix Spike duplicate or Matrix Duplicate is
reported for your information only. The sample matrix may be
inappropriate for the method selected.
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10450 Stancllff Rd, Ste 210 QW

D Y 520 6
T: +1 281530 5656
1920034

F: +1 281 530 5887

www.alsglobal.com
Subcontract Chain of Custody ig{@?%é&

SAMPLING STATE: Dept of Defense COCID: 11736

SUBCONTRACT TO:

ALS Laboratory Group
960 LeVoy Dr

Salt Lake City, UT 84123 Phone: +1 801 266 7700
CUSTOMER INVOICE
INFORMATION: INFORMATION:
Company: ALS Houston Company: ALS Houston
Contact: RJ Modashia Contact: Accounts Payable
Address: 10450 Stancliff Rd, Ste 210 Address: 10450 Stancliff Rd, Ste 210
Phone! +1 281 530 5656 Phone: +1 281 530 5656
Email: RJ.Modashia@alsglobal.com ' Reference: HS19070423
t SR: Dani inni
lé:):tr:;te Jumoke M. Lawal TSR anielle Winnings

Email: jumoke.lawal@alsglobal.com

LABSAMPLEID CLIENT SAMPLEID
ANALSISREQUESTED. . pUEDATE
1, HSI9070423 02 LH18/24- SP650 070919 BIX Water ’ 0’9’ Jul 2019 14:00
SUB_Perch-6850 18 Jul 2019

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

QC Level: DOD 1V (DoD Data Package)

Relinquished By: T M Date/Time:
Received By: !_26 ; Date/Time:
Cooler ID(s): Temperature(s):

RIS : Page oof

Cu&’daé,g Ceal Intact RU ’7/“/”
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ALS

ALS Environmental

00950139

CHAIN-OF-CUSTODY
Project / Job / Task: 11736 Split: | Workorder ID: 1920034 Level: ENV_LVL4 ' Requested Analysis
Client: ALS Environmental (Houston) ]Account: 8101 Type: 125poly = -
Comments: Preservatives s
4 g
8 3
8
‘ ‘Colleét’ b ‘ ... Containers - E
o {Datwrmims - fsampe> | b lac lmaw lpg o Toous
1 |07/09/2019 14:00 LH18/24-SP650_070919_BIX Water | 1920034001 Water A 1 A
3
4
5
6
7
:
9
10
S,
é SAMPLE PREPARATION / ANALYSIS CHAIN-OF-CUSTODY
ORIGINAL FIELD SAMPLE CHAIN-OF-CUSTODY Sample Prep / Analysis for: Lab Notebook No.:
Prepared / Analyzed by: Date / Time:
Relinquished By: (Signature}) Date / Time Received By: (Signature) Resatz?;lgfg rLEr:J;isgir/ Relinquished By: (Signature) Date / Time Received By: (Signature) Resatz?;\gfgrllfaqis;ﬁr/
~VapTassell, Tami 1 07112/201910:00 | ALS Sample Receiving Sample Login
/M A0 A €00 (412, Road
J r23-V PR i | RO (¥

Page 1of 1

Fri, 07/12/19 3:10 PM

ALSCOCV3.1



- 00950140

ALS-SALT LAKE CITv-RELATED INFORMATION REPGRT (CRIR)

COOCLER OR CONTAINER INFORMATION CEECKLIST (Fill In or Circle)
Client Name; A LS lﬁg—cw\ : _ Project/T asic/Site:
Date/Time of Receipt: _ O 7/ [ ﬂ.f( 9 (6 04 Number of Coolers Received: /
Condition of Coolers: &CCopidble/Unacceptable Temperature Control; Zresept/Not Included
Cooler Custody Seals: PTEseitbA Bsent/NA
_ roken/NA Location Temp Taken: etween Samples
Container Custody Seals; - Present/ AGERYNA ' -
. Tntact/Broken/N&) Are all temperatures within Yes/No/NA
Ice Present; ‘ Y ed/No/NA project specific guidelines? :
: . Frozen/MERSI/NA VOA Headspacs Present? Yes/No/NA
pH Check Metals . - Yes/No/NA Total Phenolics Yes/No/NA NO3/NO2 Yes/No/NA
Performed: | Cyanide Yes/No/NA TPH-418.1 YesNo/NA | Oil & Grease Yes/No/NA
Sulfide Yes/NoNA cOD Yes/No/NA. | Total Phosphorous Yes/No/NA
Ammonia Yes/No/NA TKN Yes/No/NA Gross A.B, Gamia Spec Yes/No/NA
Cooler Cooler Cooler
* Recoived | DCLCoolerNo. | Temmn. | Received DCL Cooler No. Temp. | Received DCL Cooler No. Temp.
1 co Q76| 4 c| 4 |cwo c| 7 ci9 °c |
2 c19 c| s c19 ‘c| 8 c19 °C
3 cw c| 6. |cy c| 9 Jcw °c
Taken By, e Rekeoca (Wise T oTq(zlel T T
T Signature Printed Name Date
|

CLIENT-RELATED INFORMATION

[] Missing Cooler L | Missing Samples/Bottles | [] Incorrect Preservation [] Insufficient Sample
1 Cooler Conditions [ Brroken/Leaking Samples | [ pH CriteriaNotMet Volume
] Missing Paperwork O Inc&nre;;t Bottle Type [ Residual Chlorine Present L] Chain of Custody
[ Missing/Incorrect Bottle 1 Cooler 'fempenatures Out | [] Head Space in Bottles , Problems

Labels of Range ‘ Other:

BRIEFLY DESCRIBE THE PROBLEM AND THE ACTION TAKEN:

Client Notified? Yes[] o[
e = — - o = — ——— - Response Required Within 24 Hours —
PROJECT MANAGEMENT

PROJECT MANAGER COMMENTS:

, : Retumed to Sample Receipt by: Date:
Prinled Name Signatura

ALS Project Manager:

CRIR.doc Revised 01/01/2018
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00950144

ALS Work Order #’s & Sample #( )'s: 1920034 (001): 1920122 (001): 1920123 (001-06); 1920571 (001); 1920572
(001); 1920531 {001) ELMS Batch/HBN 1D: 2274 (244098)

Prep Date: 07/19/2019 Analysis Date: 07/23/2019 Analyst: T. Bosch

Analyte: Perchlorate Matrix: Water Method: 6850

Sequence: \HPCHEMMI\NSEQUENCE\CLOG4\2019\JUL\23JUL 19D.s

Reported DL: 1.8ug/L.  Reported LOD: 2.0pg/L.  Reported LOQ: 4.0pg/L

SAMPLE PREPARATION/ANALYSIS:

Water: Samples were prepared by Thomas Bosch. 10.0mL of each sample was pipetted into a 15-mL centrifuge tube, and 30pL of
an oxygen- 18 labeled perchlorate solution was added as an intemnal standard. The samples wese capped, vortexed, and filtered with Phenex PES
membrane 0.45un Syringe filters prior to analysjs.

REAGENTS:  Eluent Al: 95% ASTM Type 1l water (ALS)/ 5% ACN (B&J Lot AHO15-4)/0.1% glacial acetic acid (JT-Baker Lot $4802).
Fluent B1: 95% ACN (B&J Lot AH015-4)/ 5% ASTM Type 1 water (ALS)/0.1% glacial acetic acid (JT-Baker Lot 04802).

STANDARDS: Internal Standard Spiking Solution Horizon# 43730. Dilutions of Working Standard Solution 1D 43702 used for CCV’s,
LODV’s, RLVS and IPC.

CALIBRATION CURVE: Used curve from 03/19/2019, sequence 19MAR19D.s  Offline Quantitation Method: CLO4-DP2.M

INSTRUMENT CONDITIONS: Samples were analyzed with an Agilent 1100 LC/MSD system, in negative STM mode, monitoring m/7 83,
85, and 89.

Instrument 1D: LCMS04  Online Acquisition Method: CLO4-AQN.M Fragmentor: 160 Output Gain: 8 Injection Volume: 35ul
Column: KP-RPPX C8 separator, 250mm  Mobile Phase: 70% Eluent Al; 30% Eluent B1

FLOW GRADIENT;
Time (min.) Flow (mL/min)

0 0.65
5.8 0.65

5.9 0.25
10.3 0.25
10.5 0.65
12.0 0.65

QC DATA: 4.0uL of QC Solution Horizon ID 47516 was used for 1.CS 664923; Target = 4.0pg/L.. ASTM type {I water was used for LMB
664922.

MS/MSD: The Matrix Spike and duplicate (MS/MSD) were performed on sample 1920123002 (Client ID: HBW10_071119). 4.0pl of
Working Standard Solution Horizon ID 43701 was added to 10.0mL of sample preparation. Spike target = 4.0pg/L.

COMMENTS:

1) Results reported in pg/l.. Field samples 1920122001 and 1920581001 were analyzed and reported from 1:100 dilutions. The reporting
limits have been adjusted accordingly.

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

3) Sample data can be viewed at two directories within the ALS system: WALSLTWS013\LCMS\LCMS04\201 9\JUL\HBN# or
through NuGenesis\Tree\PrintData\LCM S\DefauitView.

4) Notebook: Walsitws013\ORGANIC\BOSCIN_CMS\Perchlorates\Waters\2019\244098-DoD-ALS-Hstn LCMS4 or through
WALSLTWSO13\DATAREVIEW\HBN# .

5) The Reporting Limit Verification Standard (RLVS — 664920) is reported from the analysis of the Laboratory Control Sample
(LCS —664923) at a level of 4.0pg/L.

6) Due to funitations of the Chemstation Software, some of the chromatographic peaks require manual integration. Manual Integrations
were performed for one of the Initial Calibration analyses (datafile: 19MARI03) along with datafile 23JULDO3.
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ALS Laboratory Gro’up
*XK-DC-023 —Revision 56
Revised: November 13;2012] %

Page 9 of H21

ViewW

2274 pgl: 244098
420034/ 14 R ATEVY
ceble: 14 2053/ (30573 [19305%)

Retenﬁ on Timﬁ. Wn

Hor methoed 208
2

comnplianc

Surrogate recoveries checked and appropriately addressed

Method Preparation Blanks analyzed and meet acceptance criteria

MSs. MSDs, and/or MDs analvzed and calculations checked: d,D,ﬂ able
flags applied on OC reports; LCSs analvzed and meet acceptance

criteria when performed s gﬁ
‘RLVS analvzed 8 SH
Preparation and analysis hold times met < <105
Preparation deviations and re-preparations noted when performed Y& ST\
Analvsis deviations and re-analvses noted when performed | Te <N
Sample dilution factors noted on report T <SS
Electronic records in HBN transcription accuracy and completeness

checked Te 5 )
Preparation and analysis calculations checked TR S
NCRs are completed as necessary NC/CAR# —— —
Report forms are complete and accurate ‘ TB S60
Manual integrations checked T8 S
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00950146

STANDARE REPORT

Working Standard - CLO4 WRK

CLO4 WRK “Description - 6850 WKG Std:100.ug/l

Standard: 43702 Created By: Thomas Bosch Amount: 10 mL

MFG: ALS/SLC . Create Date: 09/18/2018 02:09PM Expires: 09/18/2019

WMFG Lot: TNB: 09/18/2018 Usable: Yes

Pipette ID: Not Provided Lab Lof; CLO4 WRK
boa . lAnabie. . [Name ' Tl T |Concentration -
1 14797-73-0 Perchlorate 0.1 ug/mL
Composition .7 e
S__tal"';d';'ivtc»! ; Standard D7) Description e . La'._h 'I;otID',T_ S Volume "+ | Expires
109 ASTM H20 ASTM Type [l Water LLAB 108 9.9mL| 11/07/2025
43701 ‘CLO4 INT 6850 Intermdt AccStd 10.ug/mL CLO4INT 0.1 mL} 09/18/2019

73 of 155 ALSSTANDARDS V2.5
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o 00950147

Ercs:
) Constituent
Stock Standard - CLO4 STOCK ’

CLO4 STOCK ~ Description - 6850 Stock AccStd 1,000ug/ml
Standard: 43659 Created By: Thomas Bosch Armount: 100 mbL 7
MEG: AccuStandard . Create Date; 09/17/2018 09:09AM Expires: 07/25/2020
Usable: No

MFG Lot: 218065075

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

| Analyte” TName o o o : .| concentration-
14797-73-0 Perchiorate . 1000 ug/mbL
r4 0l ToO
ALSSTANDARDS V2.5

Pana? aof 4 Mon, 10/15/18 1:53 PM



STANDARD REPORT
Constituent
Solvent Standard - ASTM H20

[ASTM H20 | “Description = ASTM Type Il Water|
Standard: 109 Created By: ALS Support (Lims) Amount: 1000 L
MFG: DCL In House Create Date: 10/06/2005 09:10AM Expires: 11/07/2025

Usable: Yes
Lab Lot: LAB 108

MFG Lot: Not Provided
Part 1D: Not Provided

Pos. © * Analyte 'N‘ame'.i‘fjl- (‘)bncéntratiobn

Solvent - Analyte(s) not applicable

oot
TTFOr TO9

ALSSTANDARDS V2.5
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Consiituent

~STANDARD REPORT

00950149

sscription - 6850 Tntermdt AccStd-10.uglmL:

MFG: ALS/SLC Greate Date: 09/18/2018 02:09PM
WMFG Lot: TNB: 09/18/2018
Pipette ID: Not Provided

Standard: 43701 Created By: Thomas Bosch Amount: 10 mL
Expires: 09/18/2019

Usable: Yes

Lab Lot: CLO4 INT

Pos. | Analyte . . {Name: 7. 0T

T ‘Concentration: = ¢

1 14797-73-0 Perchlorate

10 ug/mL

| Composition L .
Standard Star}dra,‘rv_dlD';l Description ST S Lab Lof D cnn U 3 Expirre_sv
109 ASTM H20 ASTM Type Il Water LAB 108 g.9mL | 11/07/2025
43659 CLO4 STOCK 6850 Stock AccStd 1,000ug/mL l_C;LO4 STOCK 0.1 mL| 07/25/2020

76 0T TOO
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STANDARD REPORT

Working Standard - CLO4 QC WRK

 Description - 6850 QC WKG STD 100ug/L

Standard: 47516 Created By: Thomas Bosch Amount: 10 mL
MFG: ALS/SLC Create Date: 05/06/2019 03:05PM Expires: 03/31/2020
MFG Lot: TNB: 05/06/2019 Usable: Yes

Pipette ID: Not Provided Lab Lot: CLO4 QC WRK 100.ug/L
Pos. Analyte Name : s -} Concentration
1 14797-73-0 Perchlorate l 100 ug/L

Composition . " e -
Standard | Standard ID Description Lab LotID Volume Expires
109 ASTM H20 ASTM Type Il Water LAB 109 9.9mL| 11/07/2025
47515 CLO4 QC INT 6850 QC Intrmdt Std-QC 10ug/mL CLO4 QC INT 10.ug/mL 0.1 mL§ 03/31/2020
77 0f 155 ALSSTANDARDS V2.5
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STANDARD REPORT

Constituent

Solvent Standard - ASTM H20

ASTM H20 ~ Description - ASTM Type Il Water
Standard: 109 Created By: ALS Support (Lims) Amount: 1000 L
MFG: DCL In House Create Date: 10/06/2005 09:10AM Expires: 11/07/2025
MFG Lot: Not Provided Usable: Yes
Part ID: Not Provided Lab Lot: LAB 109
Pos, Analyte Name : ‘ ‘ Concentration
Solvent - Analyte(s) not applicable

78 of 155 ALSSTANDARDS V2.5
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STANDARD REPORT
Constituent

Stock Standard - CLO4 QCSTOCK
CLO4 QCSTOCK. - ~ Description - 6850 QC Stock STD 1 ,000ug/mL

Standard: 36748 Greated By: Thomas Bosch Amount: 100 mL

MFG: Ultra Scientific Create Date: 05/11/2017 01:05PM Expires: 03/31/2020
MFG Lot: CP-0860 Usable: Yes
Part ID: ICC-013 Lab Lot: CLO4 QC STOCK
Pos. Analyte Name Cancentration
1 14797-73-0 Perchlorate 1000 ug/mL
79 of 155 ALSSTANDARDS V2.5
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STANDARD REPORT

Constifuent

00950153~

Working Standard - CLO4 QC INT
CLO4QCINT

~ Description - 6850 QC Intrmdt Std-QC 10ug/mL

Standard: 47515

MFG: ALS/SLC
MFG Lot: TNB: 05/06/2019
Pipette ID: Not Provided

Created By: Thomas Bosch
Create Date: 05/06/2019 03:05PM

Usable: Yes

Amount: 10 mL
Expires: 03/31/2020

Lab Lot: CLO4 QC INT 10.ug/mL

Page 4 of 4

Pos. Analyte Name Concentration
T 14797-73-0 Perchlorate 10 ug/mL
“Composition = T , '
Standard "Starvldard 1D Description Lab Lot ID: Volume Expires
109 ASTM H20 ASTM Type Il Water LAB 109 9.9mL} 11/07/2025
_?EMB CLO4 QCSTOCK | 6850 QC Stock STD 1,000ug/mL CLO4 QC STOCK 0.1 mL | 03/31/2020
80 of 155 ALSSTANDARDS V2.5
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Working Standard - CLO4ISTDWRK

STANDARD REPORI

00950154

CLOAISTDWRK

" Description - Perchlorate 1STD Wrk 1,000ug/L

Standard: 43730
MFG: ALS/SLC
WMFG Lot: TNB: 05/09/2018
Pipette ID: Not Provided

Created By: Thomas Bosch
Create Date: 09/20/2018 09:09AM
Verified By: Thomas Bosch

Verify Date:

Amount: 25 mL
Expires: 09/20/2019

Usable: Yes

Lab Lot: CLO4ISTDWRK

Page 1 of 2

Pos:: Analyte: " Name - "o 7 Concentration %"

1 14797-73-0-8385 Perchlorate 83:85 Ratio 1000 ug/L

2 14797-73-0-88 Perchlorate 89 1000 ug/L

Composition : | _ |

Standard | Standard ID - | Descripion * "o 0 CieLab tet D Volume . | Expires .

43729 CLO4ISTDSTK Perchlorate ISTD Stock CLO4ISTDSTK 0.25mL}{ 04/28/2026
STor 155 ALSSTANDARDS V2.5

Mon, 10/15/18 1:53 PM
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STANDARD REPORT"

Constituent

Description -.Perchlorate 1STD Stock

Standard: 43729 Created By: Thomas Bosch Amount: 1 mL
WiFG: Cambridge Isotope Create Date: 09/20/2018 09:09AM Expires: 04/28/2026
MFG Lot: SDFF-012A Verified By: Thomas Bosch Usable: Yes
Part ID: OLM-7310-S Verify Date: Lab Lot: CLO4ISTDSTK

Pos. w7 Ariarlyte""f} S Name s G Concentratior =’

1 14797-73-0-8385 Perchlorate 83:85 Ratio 100 ug/mL
& 14797-73-0-89 Perchiorate 89 100 ug/mL

i
ALSSTANDARDS V2.5
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icate of Analysis

Coptf

Analyfical So[uhons

SO Guide 34 Reference Material

Proguct Number: 1CC-013 Lot Issus Data: 29-Feb 2016
Lot Number: CP-0860 ' Expication Date:  33-Mar 2020

Product Name: Perchiorate IC Standard

Desaipton:

This Reference Material {RM} was gravimetrically prepared in accordance with 1SO Guide 34 and under UETRA Stientific’s IS0 001
registered quality systemn. The neat materials used for this product have been verified by ULTRA's IS0 17025 laboratory and under
ULTRA’s ISD Guide 34 acoreditation. The analyte concentrations were verified by ULTRA's 150 17025 accradited laborato ry. For each
analyte, the true value, v#th its unceriainty value calculated at the 35% conndenca level, is reported below,

Aralyte Starting Materfal Lot Numbsr Pty {36} Caloulzted Vafua True Value Traceahility & Method
perchiorate pofassium RIMO7987 100 100145 pg/mlb 376 =6 pg/mb NIST SRM 31414, 1CP-OES
perchiorate ’

Solvent: water (low TOC, <50 ppb)

Storape: Store at Room Temperature {15° to 30°Ch

Traceazbility:

Traceability has been established through an unbroken chain of comparisons, each having stated uncertziniies, Comparisons are
based on appropriate physical or chemical measurements, including gravimetric or valumetric dilution, where the mass or volume of
a solution before and after dilution is measured. The balances used for these measurements are ralibrated with weights traceable
to NIST in compliance with ANSYNCSL Z-540-1, 1SQ 9001, 150 17025, and ISO Guide 34. Calibrated Class A glassware is used for
volumetric measurements. Thermometers are calibrated against a MIST traceable thermometer in aceordance with NIST Special

Publication 819.

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

Homogeneity:
This RM was formulated and unitized accordmg to an In-house procedure and is guaranteed to be homogeneous. There is no

minimum sub-sample size required.

{ntended Use:
This RM is intended for the preparation of working reference samples for use in routine laboratory analyses, calibration of

instruments, validation of analytical methods, assessments of measurement methods and continuing calibration verification

instructions for Use:
Sample aliguots for analysis should be withdrawn at 20°C 1o 257 C immediately after opening and should be pracessed without delay

for the true value to be valid within the stated uncertainties. Do not pipet from the bottle. Do not retum any naterial removed for
pipetting to the bottle. Tightly cap the botile after removing any material and store according to the instructions noted above.

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

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

RM is damaged, contaminated, or otherwise modified. )

m—
. R
ACCREDITED ACEREDITED 83 of 155 e
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SCIENTIFIC - Certificate of Analysis

Analytical Solutions

IS0 Guide 34 Reference Material

Lot Issue Bata: 28-Feh 20186

Product Number: JCC-013
Expiration Date: 31-Mar 2020

Lat Number: CP-0860

Mainterance of Certifications
The rezltime, long term stability of the RM may be monitored over the lifetime of the certificaiion. ¥ substantive changes occur

‘that affect the certification hefore the expiration of this certificate, ULTRA Sdientific will notify the purchaser.

RV Ca S S Y

Petsr A iﬁni@ﬂ ' T Daniet ). Largendola
VP, Techrsical Operations Director of QA/RA
~ ACCREQITED g:casﬁ:rzzu 84 of 155 - . -
i TESTRLRSABATIY SO 9001 Registered Quality System—TUV USA Pag—e 2 ‘of 2
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125 Market Street
3 New Haven; CT 06513
USA

Catalog No: {C-PER-10X-1
Description: Perchlorate Standard
Element: Perchlorate (ClO,)
SRME: Ind. Std.
Lot: 218065075
iatrix: Water
Hazards: Refer to SDS for complete safely mformatlon

Signal Word: Nope

Tel (203)786-5290

| AccuStandarg’
TIFICATE OF ANALYSIS

AccuTrace™ Reference Standard

Fax (203)786-5287
www.AccuStandard.com

g L1

436593

Date Certified: Jun 25, 2018
Expiration: Jul 25, 2020
Sample Size: 100 mL
Components: 1
Storage Condition: Ambient (>5 °C)

"included on ISOMEC 17025 Scope of Accreditation: Yes
included on ISO 17034 Scope of Accreditation: Yes

The gravimetric uncertainty for this pro
The fina! solution was checked agains;
We use the highest purity raw materia

We certify the acd
above. g

Page 10of 1

AccuStandard is accredited to 1SO 1703, IOFEC 17025 and certified to ISO 9001:2015

Component ' SRM # Prepared
Concentration

{pg/ml)

ClOy4 Perchiorate {ind. Std. - 1000

of this standard to be +0.5% of the stated value until its expiration date provided it is kept tightly capped and stored under the conditions stated

. Oy

Meigan O'Leary, inorganic QC Manager

Cerfified By:

For use in routine laboratory analysis.

QR-ORG/ANC-001
Rev. 5/18




00950159

- Cambridge lsotope Laboratories, [nc Certificate of }lﬂafy 5is

’ QUE[@ Standards: i A
50 Guide 34 « ISONEC 17075 « SO 13485 » CGMP

b

f.- . 23118

PERCHLORIC ACTE, SODIUM SALT

Product Name:
(1804, 90%+) 100 UGMEL IN WATER

(Lsotopic Lebel & Enrichment Specification)

Lot NumBer: ShPG-013

Catalog Number: OLM-7310-S

Product Information _ 5

Chemical Purity Specificafion: >98%

Labeled CAS Number: NA

Unlabeled CAS Number: 7601-89-0

MW*: 1304

Chemical Formula: NaCl*O4

Storage: Store at room femperatire awey from light and moistire. .

Stability: See storage and expiraiion date. :
- :

Cerﬁﬁwﬁqm §

|

Cambridge Isotope Laboratories, e, puaraniees that this matedal meets or exceeds the specifications stated. Absolute identity =s well

as chemical and isofopic purities are zssumd by the use of vnambignons symhetic rontes and miffiple chemical analyses whenever possible.

Results are represertative of (G festing & e 6f Teleass fiom Quality Contro] tnless offserwise stated. - . ;
-~ 1

Volumefric meastrements were made with Class & glassware. Gravimetry is fraceable fo the NIST through calibrated balaces and . f

certified, calibrated, standard weights, The calibrations are traceable fo the NIST nnder Test No. 822/270236-04. The calibratians also R '

meef specifications outlined m IS0 9001, ISO/IEC 17025, ANSUNSCL Z540-1-1994 NCR Document 10CFR5( Appendix B, and ;

applicable subdoctments.

This COA. references the bulk cafalog nmmber before packagimg. The COA 2lso appﬁ& 1o the CIL finished good cafalog nmmber . Some possible
péckaging sizes and their comesponding suff are -12, -1, -0.5, -10, or-0.1.

¥ For isofopically labeled compounds, M listed i for the fdly ernfched product.

Approved by: 7 o/ Lolerdleys

. Timothy 1 Eckerslzy, PhD., Quality Assuremee
Quality Confrol Tests and Resulis
QCRelease Date 22772014
Expiration Date 5 22712024 ‘
Concentration Based on Gravimetry 102 pgfmlL :
Chemical Purity of Neat Material(s) O8% ,
LC/MS for Concentration 1094 2.8 pglml. (k=2) ‘
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Batch Report: C:\HPCHEM\1\DATA\23JUL19D\23JUL19S.B 009501 61

Batch Review Method:
C:\HPCHEM\l\METHODS\CLO4—DP2.M

['#' ==> Run has not been reprocessed with Batch Review Method
*%1' —=» Run has been saved with batch file]

Sample Location Inj SampleType Run Perchlorate Perchlorat Perchlorate
#* Area RT Amount
Rl et R cex et |- -mmme - TRt
* 664919 CCV@25| Vial 71l lI Control| 1 1.62672e6 8.125 25.50485
* 664923 QCe4 .0 vial 72 1 Control 2 3.26276e5 7.968 4.23719
* 664921 ICsS@4 .0 vial 73 1 Control 3 2.26823e5 7.809 3.59795
* 664922 LMB vial 74 1 Control 4 0.00000 0.000 0.00000
* 1920034001 vial 75 1 Sample 5 3.78721e5 7.756 5.76393
* 1920122001 100 Vial 76 1 Sample 6 3.81315e5 8.340 535.80529
* 1920123001 Vial 77 1 Sample 7 1.88703e6 7.880 27.30710
* 1920123002 Vial 78 1 Sample 8 0.00000 0.000 0.00000
* 664924 2012328 vial 79 1 Sample 9 2.94719e5 7.909 4.12417
* 664925 201232D Vial 80 1 Sample 10 2.98082e5 7.931 4.14318
* 1920123003 Vial 81 1 Sample 11 0.00000 0.000 0.00000
* 1920123004 Vial 82 1 Sample 12 0.00000 0.000 0.00000
* 1920123005 vial 83 1 Sample 13 0.00000 0.000 0.00000
* 1920123006 vial 84 1 Sample 14 0.00000 0.000 0.00000
* 664926 ccvazs Vial 71 1 Control 15 1.58424e6 8.147 26.09295
* 1920571001 Vial 85 1 Sample 16 0.00000 0.000 0.00000
* 1920572001 vial 86 1 Sample 17 0.00000 0.000 0.00000
* 1920581001 100 Vial 87 1 Sample 18 4.74247e6 8.368 6892.89270
* 664927 CcCcva@2s Vial 71 1 Control 19 1.56539e6 8.160 26.50991
Sample Location Inj SampleType Run CLO4 -85 CLO4-85 CLO4 -85
#* Area RT Amount
cfmmm o |<mmzmm R R e B <=
* 664919 CCv@25 vial 71 l| Control 1 4.82242e5 8.132 25.47735
* 664923 QCa4 .0 vial 72 1 Control 2 1.06930e5 7.986 4.52240
* 664921 ICS@4.0 Vial 73 1 Control 3 8.07927e4 7.808 4.14216
* 664922 LMB vial 74 1 Control 4 0.00000 0.000 0.00000
* 1920034001 vial 75 1 Sample 5 1.32207e5 7.757 6.61445
* 1920122001 100 vial 76 1 Sample 6 1.27974e5 8.359 590.20800
* 1920123001 vial 77 1 Sample 7 5.71392e5b 7.909 27.84268
* 1920123002 vial 78 1 Sample 8 0.00000 0.000 0.00000
* 664924 2012328 Vial 79 1 Sample 9 9.30343e4 7.927 4.23661
* 664925 201232D vial 80 1 Sample 10 9.90502e4 7.949 4.47914
* 1920123003 Vial 81 1 Sample 11 0.00000 0.000 0.00000
* 1920123004 vial 82 1 Sample 12 0.00000 0.000 0.00000
* 1920123005 vial 83 1 Sample 13 0.00000 0.000 0.00000
* 1920123006 vVial 84 1 Sample 14 0.00000 0.000 0.00000
* 664926 CCcve25s vial 71 1 Control 15 4.,73538e5 8.163 26.27353
* 1920571001 vial 85 1 Sample 16 0.00000 0.000 0.00000
* 1920572001 vial 86 1 Sample 17 0.00000 0.000 0.00000
* 1920581001 100 Vial 87 1 Sample 18 1.37287e6 8.381 6775.22031
* 664927 cCcve2s vial 71 1 Control 19 4.66031e5 8.186 26.59490

Sample Location Inj SampleType Run CL0O4-89-ISTD CLO4-89-IS CL0O4-89-ISTD

#* Area RT Amount
- N T | _________ R 0 PO
664919 CCv@25 vial 71I 1| ControlI l| 1.93813e5 ' 8.141l 5.00000

* 664923 QCe4 .0 vial 72 1 Control 2 2.53019e5 7.996 5.00000

* 664921 ICS@4.0 vial 73 1 Control 3 2.08874e5 7.820 5.00000

* 664922 LMB vial 74 1 Control 4 2.28613e5 8.332 5.00000

* 1920034001 Vial 75 1 Sample 5 2.12986e5 7.778 5.00000

* 1920122001 100 vial 76 1 Sample 6 2.31390e5 8.370 500.00000

* 1920123001 vial 77 1 Sample 7 2.09097e5 7.906 5.00000

* 1920123002 vial 78 1 Sample 8 2.14312e5 7.946 5.00000

* 664924 2012328 vial 79 1 Sample 9 2.35117e5 7.946 5.00000

* 664925 201232D Vial 80 1 Sample 10 2.36657e5 7.943 5.00000

* 1920123003 vial 81 1 Sample 11 2.72320e5 7.956 5.00000

* 1920123004 vial 82 1 Sample 12 2.70263e5 7.966 5.00000

* 1920123005 Vial 83 1 Sample 13 2.50554e5 7.967 5.00000

* 1920123006 Vial 84 1 Sample 14 2.77086e5 7.979 5.00000
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Batch Report: C:\HPCHEM\ 1\DATA\23JUL19D\23JUL19S.B

Sample Location Inj SampleType Run

#%
* 664926 ccvez25 Vial
* 1920571001 Vial
* 1920572001 Vial
* 1920581001 100 Vial
* 664927 ccvez25 Vial

71

1 Control 15
1 Sample 16
1 Sample 17
1 Sample 18
1 Control 19

#%x%x End of Report ***

LCMS04 7/23/2019 2:54:33 PM TNB
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CLO4-89-ISTD CLO4-89-1IS

.84240e5b
.24657eb
.04102e5
.90565eb
.79008eb

Area

RT

00950162

CLO4-89-1ISTD
Amount

Page 2 of 2



Sequence: C:\HPCHEM\1\SEQUENCE\CLO4\2019\JUL\23JUL19D.S

Sequence Table:
Method and Injection Info Part:

Line Location SampleName

1 Vial 71 664919 ccvezs
2 Vial 72 664923 QCe4. o
3 vial 73 664921 ICS@4.0
4 vial 74 664922 LMB
5 Vvial 75 1920034001
6 Vvial 76 1920122001 100
7 vial 77 1920123001
8 wvial 78 1920123002
9 Vial 79 664924 2012328

10 vial 80 664925 201232D

11 vial 81 1920123003

12 vial 82 1920123004

13 Vvial 83 1920123005

14 Vvial 84 1920123006

15 Vvial 71 664926 ccve2s

16 Vvial 85 1920571001

17 Vvial 86 1920572001

18 vial 87 1920581001 100

19 vVvial 71 664927 ccvezs

LCMS04 7/23/2019 8:41:07 AM TNB

Method

CLO4-AQN
CLO4-AQN
CLO4-AQN
CLO4~AQN
CLO4-AQN
CLO4-RON
CLO4-AQN
CLO4-AQN
CLO4-AQN
CLO4~-AQN
CLO4-AQN
CLO4-AQN
CLO4-AQN
CLOA4-AQN
CLO4-AQN
CLO4-AQN
CLO4-AQN
CLOA-AQN
CLO4-AQN

Inj SampleType InjVolume DataFile

PR R RPRRPRRRRREPERRPRRRERRERRERRE

Ctrl Samp
Ctrl Samp
Ctrl Samp
Ctrl Samp
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Ctrl Samp
Sample
Sample
Sample
Ctrl Samp
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00950164

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDOL.D Sample Name: 664919 ccvezs

Injection Date: 7/23/2019 08:31:50 Seq Line: 1

Sample Name: 664919 CCcvez2s Location: vial 71

Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 ul

Acg. Method: CLO4-AQN.M

Analysis Method: C: \HPCHEM\ 1 \METHODS\CLO4-DP2 .M

Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (23JUL18D\23JULD01.D)} API-ES, Neg, SIM, Frag: 160, "Negative SIM"

30000 8.125 - Perchlora

: : . , . : : , : : . | . : : , . . : I : r T
2 4 6 8 10 min
MSD1 85, EIC=84.7:85.7 (23JUL19D\23JULDO1.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

J 8.132 - CLO4-8

" T T T T T T T . T . i T 7 . T . . 7 T : . T
2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (23JUL19D\23JULD01.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

4000 8.141 - CLO4-89-IST

3500

el aaaday

3000
2500
2000
1500
1000

500

INENE NUERI SRRY SNNNE RN TS SR WA
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00950165

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO1.D Sample Name: 664919 CCV@25
Injection Date: 7/23/2019 08:31:50 Seq Line: 1
Sample Name: 664919 CCve@z2s Location: vial 71
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 ul
Acg. Method: CLO4-AQN.M
Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4-DP2 .M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 25.000

Signall: MSD1 83, EIC=82.7:83.7

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

_________________________________________________________ |
| 8.125|pBA | 1626721.4| 25.5049 | perchlorate |

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound

| [min] | I | [ug/sample] I Name |

_________________________________________________________ |
| s.132|pBA | 482242 .2 25.4774|CLO4-85 ]
Signal3: MSD1 89, EIC=88.7:89.7

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

_____________________________________ | U
| s.141|pBa | 193813.0| 5.0000 |CLO4-89-ISTD

**% End of Report ***
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00950166

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO2.D Sample Name: 664923 QCce4.0
Injection Date: 7/23/2019 08:47:43 Seq Line: 2
Sample Name: 664923 QCce4d .0 Location: vial 72
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 pl
Acg. Methed: CLO4~-AQN.M ]
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DP2.M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (23JUL19D\23JULD02.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

2 4 6 8 10 min
MSD1 85, EIC=84.7:85.7 (28JUL19D\23JULD02.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
1 7.986 - CLO4-8
2500
2000
1500
1000
500
L T T T | T T T I T T T | T T T ‘ T i T ! T T
2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (23JUL19D\23JULD02.D) API-ES, Neg, SIM, Frag: 160, “Negative SIM"
E 7.996 - CLO4-89-IST
5000 -
4000
3000
2000
1000
2
-
2 4 6 8 10 min|
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00950167

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO2.D Sample Name: 664923 QCca4.0
Injection Date:  7/23/2019 08:47:43 Seq Line: 2
Sample Name: 664923 QCce4.0 Location: vial 72
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 pl
Acg. Method: CLO4-AQN.M
Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4-DP2.M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 4.000

| RT | Type | Area | Amount | Compound |
| [min] | | | [lug/sample] | Name |
B [ T |
| 7.968|pPBA 326275.9] 4.2372|Perchlorate |

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area | Amount | Compound |
| (min] | | [ug/sample] | Name |
————————————————————————————————————— o]
| 7.986|pBA | 106930.0| 4.5224|CLO4-85 |
Signal3: MSD1 89, EIC=88.7:89.7
| RT | Type | Area | Amount | Compound
| [min] | | | lug/sample] | Name
————————————————————————————————————— rri—
[ 7.996|pBA | 253018.7| 5.0000|CLO4-89-ISTD |
*** FEnd of Report ***
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00950168

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO03.D Sample Name: 664921 ICS@4.0
Injection Date: 7/23/2019 09:01:39 Seq Line: 3
Sample Name: 664921 I1CsS@4.0 Location: vial 73
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 pl
Acg. Method: CLO4-AQN.M
Analysis Method: C:\HPCHEM\1\METHODS\CLQO4-DP2.M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (23JUL19D\23JULD03.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

5000

4000

L1

3000

2000

1000

v e e by

2 4 6 8 10 min
MSD1 85, EIC=84.7:85.7 (23JUL19D\23JULD03.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
20005 7.808 - CLOA4-8
MANUAL RE-INTEGRATION
1500 é . . U .
E missed peak assignment
12907 assigned incorrect name to peak
1000 [ over-integrated peak’s area
; | :
50 88 under-integrated peak’s area
500 é
250 é
: - T T T ] T T T ] T T T ! T T T } T T ¥ | 3 T ¥
2 4 6 8 10 min
MSD7 89, EIC=88.7:89.7 (23JUL19D\23JULDO03.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
; 7.820 - CLO4-89-IST
4000
3000 —
2000
1000
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00950169

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO3.D Sample Name: 664921 ICSe4.0

Injection Date: 7/23/2019 09:01:39 Seqg Line: 3

Sample Name:’ 664921 ICS@4.0 Location: vVial 73

Acqg Operator: TNB Inj. No.: 1
: Inj. Vol.: 35 pl

Acg. Method: CLO4-AQN.M

hnalysilis Method: C:\HPCHEM\ 1\METHODS\CLO4-DP2 .M

Last Changed: 4/12/2019 07:54:13

Perchlorate analysis’

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 4.000

Signall: MSD1l 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound |
| [min] | | | (ug/samplel | Name
_____________________________________ |___.__________________
| 7.809|pBA | 226823.0| 3.5980 | Perchlorate |
Signal2: MSD1 85, EIC=84.7:85.7
| RT | Type | Area Amount | Compound |
| [min] | | [ug/sample] | Name |
————————————————————————— e
| 7.808]|MM | 80792.7| 4.1422|CLO4-85 |
Signal3: MSD1 89, EIC=88.7:89.7
| RT | Type | Area | Amount | Compound |
| [min] | | | [lug/sample] | Name |
_________________________________________________________ I
| 7.820|PBA |  208873.6] 5.0000 |CLO4-89~ISTD |
*** End of Report ***
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Data file:

C:\HPCHEM\1\DATA\23JUL19D\23JULD0O4.D

Sample Name: 664922

LMB

00950170

Injection Date:
Sample Name:
Acqg Operator:

Acg. Method:
Analysis Method:
Last Changed:

7/23/2019
664922
TNB

09:15:35
LMB

Seqg Line: 4
Location: vial 74
Inj. No.: 1
Inj. Vol.: 35 pl

CLO4-AQN.M
C: \HPCHEM\ 1\METHODS\CLO4-DP2 .M
4/12/2019 07:54:13

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (23JUL19D\23JULD04.D)

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

T T

T i T T T T T T T T T T T T T T

2 4 6 8

min

500
450
400
350

300

IR NS NERTE FTNT NS FR

N

0

(=}
|

MSD1 85, EIC=84.7:85.7 (23JUL19D\23JULD04.D)

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

T T T T i T T T T T T T T T T T

2 4 6 8

10

min

vl

4]

(=3

o
1

o

MSD1 89, EIC=88.7:89.7 (23JUL19D\23JULD04.D)

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

8.332 - CLO4-89-IST,

LCMS04
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00950171

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULD04.D Sample Name: 664922 LMB
Injection Date: 7/23/2019 09:15:35 Seq Line: 4
Sample Name: 664922 LMB Location: vial 74
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 pl
Acg. Method: CLO4~AQN.M
Analysis Method: C: \HPCHEM\ 1\METHODS\CLO4-DP2 .M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

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

——————— D Y [udtniutroly
| 0.000] | 0.0] 0.0000|Perchlorate

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type. | Area |  Amount | Compound |

| [min] | | | [ug/sample] | Name }
——————— e e B e —

| 0.000]| ] 0.0] 0.0000|CLO4-85 1

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area |  Amount | Compound |
| [min] | | | [ug/sample] | Name |
- ] s |- oo
| 8.332|pPBA | 228612.6] 5.0000|CLO4-89-ISTD

***% BEnd of Report ***
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Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO5.D

Seq Line:
Location:
Inj. No.:
Inj. Vol.:

Injection Date: 7/23/2019
Sample Name: 1920034001
Acqg Operator: TNB

09:29:31

Sample Name:

vial 75
1
35 pl

1920034001

Acg. Method:

CLO4-AQN .M

00950172

C:\HPCHEM\ 1\METHODS\CLO4-DP2 .M
4/12/2019 07:54:13

Analysis Method:
Last Changed:

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (23JUL19D\23JULD05.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

7.756 - Perchlorat

2000

| IR BT

. . : I ; . : | : . ; . . . . , . . - | : : .
2 4 6 8 10 min|
MSD1 85, EIC=84.7:85.7 (23JUL19D\23JULDO05.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

4000 7.757 - CLO4-8

3500
3000

[FNENI EETEE FERI SN NN TR e

. T . [ . : . , . . T T . . : | . . : | . . .
2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (23JUL19D\23JULDO05.D) API-ES, Neg, SIM, Frag: 160, “Negative SiM"

7.778 - CLO4-89-IST
6000

5000

4000
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00950173

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULD05.D Sample Name: 1920034001
Injection Date: 7/23/2019 09:29:31 Seq Line: 5
Sample Name: 1920034001 Location: vial 75
Acqg Operator: TNB Inj. No.: 1

Inj. Vol.: 35 pl
Acqg. Method: CLO4-AQN.M

Analysis Method:
Last Changed:

C: \HPCHEM\ 1\METHODS\CLO4-DP2 .M
4/12/2019 07:54:13

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound [
| [min] | [ | lug/sample] | Name |
————————————— e i) IS .
| 7.756|pBA | 378721.2| 5.7639|Perchlorate |

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound |
| [min} | | | [ug/sample] | Name |
——————— ] C e aaisalc il S sl
| 7.757|PBA | 132206.6] 6.6144|CLO4-85 |
Signall3d: MSD1 89, EIC=88.7:89.7
| RT | Type | Area | Amount | Compound |
| [min} | | | [ug/samplel | Name }
——————— ] B e e IR
| 7.778|PBA | 212985.8) 5.0000|CLO4-89-ISTD |
**% End of Report ***
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Data file:

C:\HPCHEM\ 1\DATA\23JUL19D\23JULD(06.D

Sample Name:

1920122001

100

00950174

Injection Date:
Sample Name:
Acqg Operator:

Acg. Method:
Analysis Method:

7/23/2019
1920122001
TNB

09:43:25
100

Inj.

Inj.

CLO4-AQN .M
C:\HPCHEM\ 1\METHODS\CLO4-DP2.M

Seq Line:
Location:
No. :
Vol.:

Vial 76
1
35 ul

Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (23JUL19D\23JULD06.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

8.340 - Perchlora

~
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o

o

o
|
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1000

NN RN N

. T T | . : : T . . . , : : . | . . : ! : : .
2 4 6 8 10
MSD1 85, EIC=84.7:85.7 (23JUL19D\23JULD06.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

min
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. . ; , . : : | : : : ‘ T : : . : : : , : : .
2 4 6 8 10
MSD1 89, EIC=88.7:89.7 (23JUL19D\23JULDO06.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"
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00950175

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO6.D Sample Name: 1920122001 100
Injection Date: 7/23/2019 09:43:25 Seq Line: 6
Sample Name: 1920122001 100 Location: vial 76
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 pl
Acg. Method: CLO4-AQN.M
Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4~-DP2 .M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 100.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound

| [min] | | | [ug/sample] | Name |
_________________________________________________________ |

| 8.340|pPBA | 381315.1] 535.8053 | Perchlorate ]

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound
| [min] | [ | [ug/sample] i Name I
B e e
| 8.359|pBA | 127974.4| 590.2080 | CLO4-85
Signal3: MSD1 89, EIC=88.7:89.7
| RT | Type | Area |  Amount | Compound
| [min] | | | [lug/sample] I Name i
| 8.370|PBA | 231390.0] 500.0000|CLO4~89-ISTD |
*** End of Report ***
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00950176

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO7.D Sample Name: 1920123001
Injection Date: 7/23/2019 09:57:24 Seq Line: 7
Sample Name: 1920123001 Location: vial 77
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 pl
Acg. Method: CLO4-AQN.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DP2.M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (23JUL19D\23JULDO7.D)  API-ES, Neg, SIM, Frag: 160, "Negative SIM"

40000 7.880 - Perchlorat,

T ; . T . : . I : : . I ; : . | . ; . , . . .
2 4 B 6 8 10 min
MSD1 85, EIC=84.7:85.7 (23JUL18D\23JULDO7.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

12000 ; 7.909 - CLO4-8

4000
2000 |

| — — : : : 4 : — —t : | : : ,
2 4 6 8 10 min
MSD1 89, EIC=88.7:89.7 (23JUL19D\23JULD07.D) API-ES, Neg, SIM, Frag: 160, “Negative SIM"

5vooo—f 7.906 - CLO4-89-IST
4000 —
3000 —
2000 —
1000 —
0 _: T ' ! I ! ' r 1 i i ! 1 T T ! ] i T i I ' ! i
2 4 6 8 10 min)
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00950177

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO7.D Sample Name: 1920123001
Injection Date: 7/23/2019 09:57:24 Seq Line: 7
Sample Name: 1920123001 Location: vial 77
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 ul
Acg. Method: CLO4-AQN .M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DP2 .M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1l 83, EIC=82.7:83.7

| RT | Type | Area |  Amount | Compound

| [min] | | | lug/sample] | Name
_________________________________________________________ |

| 7.880|PEA |  1887029.5] 27.3071|Perchlorate ]

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type | Area |  Amount | Compound |

| [min] | | | lug/sample] | Name
————————————————————————— [ —

| 7.909|pBA | 571391.9| 27.8427|CLO4-85 |

Signal3: MSD1 89, EIC=88.7:89.7

| RT | Type | Area |  Amount | Compound [
| [min] | | | lug/sample] | Name |
e PR R Gt U |
| 7.906|/PBA | 209097.0| 5.0000 |CLO4-89-ISTD |

*** End of Report ***
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Data file:

C:\HPCHEM\ 1\DATA\23JUL19D\23JULD08.D

Sample Name:

00950178

1520123002

Injection Date:
Sample Name:
Acqg Operator:

Acg. Method:

7/23/2019
1920123002
TNB

10:11:24

Inj.
Inj.

CLO4-AQN.M
C: \HPCHEM\1\METHODS\CLO4-DP2 .M

Seq Line:
Location:
No. :
Vol.:

vial 78
1
35 ul

Analysis Method:

Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

MSD1 83, EIC=82.7:83.7 (23JUL19D\23JULD08.D}
6000
5000

4000

RIS BNIC NI ST

3000

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

T T T T T ¥ T ]

2 4

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

6 8 10 min

MSD1 85, EIC=84.7:85.7 (23JUL19D\23JULD08.D)

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

0 —— e ——————
2 4

T T T 1 T T T T T T T T T T T

6 8 min

MSD1 89, EIC=88.7:89.7 (23JUL19D\23JULD08.D)

5000

4000

3000

2000

1000

IYSUNES RAVETR SN N SV NI N S ST JOY SCr S WY

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

7.946 - CLO4-89-IST!
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00950179

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULDO8.D Sample Name: 1920123002
Injection Date: 7/23/72019 10:11:24 Seq Line: 8
Sample Name: 1920123002 Location: Vial 78
Acqg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 ul
Acqg. Method: CLO4-AQN.M
Analysis Method: C:\HPCHEM\ 1\METHODS\CLO4~DP2 .M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

| RT | Type | Area | Amount | Compound |
| [min] | | | [ug/sample] | Name |
[l [ P — i s — |
| 0.000] | 0.0 0.0000|Perchlorate ]

Signal2: MSD1 85, EIC=84.7:85.7

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

——————— ] B ) [ P
| 0.000] 1 0.0] 0.0000|CLO4-85

Signal3: MSD1 89, EIC=88.7:89.7

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

——————— e e R L
| 7.946|PBA | 214312.1/| 5.0000|CLO4-89~1ISTD |

*%*% End of Report **%*
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Injection Date:
Sample Name:
Acg Operator:

Acg. Method:
Analysis Method:

2012325

00950180

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULD09.D Sample Name: 664924

7/23/2019 10:25:26 Seq Line: 9

664924 2012328 Location: vial 79

TNB Inj. No.: 1
Inj. Vol.: 35 pl

CLO4-AQN .M

C :\HPCHEM\ 1 \METHODS\CLO4~-DP2 .M

4/12/2019 07:54:13

Last Changed:

Perchlorate analysis

7000
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coa e o o i Lo

N
o
=3
o
1

1000

cgalaig

MSD1 83, EIC=82.7:83.7 (23JUL19D\23JULD09.D)

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

7.909 - Perchlora

T T

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

2 4 6 8

min

MSD1 85, EIC=84.7:85.7 (23JUL19D\23JULD09.D) API-ES, Neg, SIM, Frag: 160, "Negative SIM"

7.927 - CLO4-

—~

IRNE FRSNERRRN FNSEE SRREN SENES SRNN] RN NS N ETE

0 7 T

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

2 4 6 8

min

MSD1 89, EIC=88.7:89.7 (23JUL19D\23JULD09.D)

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

7.946 - CLO4-89-IST

N~
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00950181

Data file: C:\HPCHEM\1\DATA\23JUL19D\23JULD09.D Sample Name: 664924 2012328
Injection Date: 7/23/2019 10:25:26 Seq Line: 9
Sample Name: 664924 2012328 Location: vial 79
Acg Operator: TNB Inj. No.: 1
Inj. Vol.: 35 pl
Acg. Method: CLO4-AQN.M
Analysis Method: C:\HPCHEM\1\METHODS\CLO4-DP2.M
Last Changed: 4/12/2019 07:54:13

Perchlorate analysis

Sorted By: Signal

Calib. Data Modified: Fri, 12. Apr. 2019,07:52:58 am
Multiplier: 1.000000

Dilution: 1.000000

Sample Amount: 0.000

Signall: MSD1 83, EIC=82.7:83.7

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

————————————— e el F T
| 7.909|pBA | 294718.6| 4.1242|Perchlorate |

Signal2: MSD1 85, EIC=84.7:85.7

| RT | Type Area |  Amount | Compound

| [min] | | lug/sample] | Name |
————————————————————————— e P

| 7.927|pBA