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Site Name: Former Kop-Flex Facility
Site Address: 7565 Harmans Road

Hanover, Maryland 21076

Consultant: WSP USA Inc.
Address: 13530 Dulles Technology Drive, Suite 300

Herndon, Virginia 20171
Phone No.: (703) 709-6500

Project Coordinator: Eric Johnson, WSP USA
Alternate: Lisa Kelly, WSP USA

1.0 Offsite Activities Conducted During July 2019 through September 2019

1.1 Residential Well Sampling

½ Pursuant to MDE’s request, water samples were collected from the residential well at 1227 Old Camp Meade Road
(Figure 1) on the following dates during the reporting period:

½ July 2, 2019

½ August 1, 2019

½ September 4, 2019

Historical analytical results, including those for the third quarter 2019 samples, are summarized in Table 1.  Copies
of the certified laboratory analytical reports for the July 2019 through September 2019 sampling events are included
in Enclosure A.

½ As with samples collected in the first and second quarters 2019, site-related constituents of concern (COCs) were
detected in both the untreated and treated water samples, with none of these chemicals present at levels above the
applicable groundwater comparative criteria (Table 1).  In the pre-treatment samples, concentrations of 1,1-
dichloroethene (DCE) ranged from 4.4 micrograms per liter (µg/l) to 4.8 µg/l, while 1,4-dioxane was present at
levels between 1.7 µg/l and 2.7 µg/l.  Based on the 2019 sampling data, concentrations of 1,1-DCE in the untreated
water have typically ranged from 4 µg/l to 7 µg/l (Figure 2), and 1,4-dioxane has varied between 1.5 µg/l and 3 µg/l
(Figure 3). The post-treatment water samples for the July 2019 through September 2019 events had non-detect
concentrations of 1,1-DCE, and 1,4-dioxane concentrations similar to the levels detected in the untreated water (1.7
µg/l to 2.7 µg/l). Trace levels (<0.5 µg/l) of 1,1,1-trichloroethane (TCA) were also detected in both the untreated
and treated samples.

EMERSUB 16 and WSP have communicated the analytical results for these water samples in writing to the
homeowner and MDE.

1.2 Residential Water Service Connection for 1227 Old Camp Meade Road

½ A potable water line easement agreement was prepared and executed between the property owners at 1227 Old
Camp Meade Road and at 1229 Old Camp Meade Road in mid-July 2019.  This easement agreement will allow for
connection of the residence at 1227 Old Camp Meade Road to the county water main located along Reece Road.
Recordation of the easement agreement with the deed for 1229 Old Camp Meade Road on file in the Clerk of the
Circuit Court Land Records Department for Anne Arundel County, Maryland was completed in late August 2019.
WSP also provided an electronic copy of the recorded easement agreement to the Bureau of Utility Operations for
the county Department of Public Works (DPW).



Page 2

4822-4289-5240.v1

½ During September 2019, WSP communicated with the Bureau of Utility Operations to finalize the process for
installing the water connection to the home at 1227 Old Camp Meade Road.  Based on these discussions, the steps
for completing the public water service connection will include the following:

½ Payment of all county fees and issuance of the connection permit;

½ Tapping of the Reece Road water main and installation of a water meter box along the west side of the public
road right of way by the county DPW; and

½ Installation of the water line from the new meter box to the home by a Master Plumber retained by WSP and
EMERSUB 16.

As of the end of the reporting period, WSP and its plumbing subcontractor were in the process of paying the
applicable county fees and obtaining the water connection permit.

1.3 Offsite Groundwater Monitoring

½ On August 6, 2019, WSP obtained water level measurements from the deep offsite monitoring wells.  The depth to
water measurements for these monitoring wells are provided in the table below.  Historical field measurements and
corresponding water level elevations, including the August 2019 data, are provided in Table 2.

WELL ID HYDROLOGIC UNIT DEPTH TO

WATER

(FT BGS)

WELL DEPTH

(FT BGS)
WELL SCREEN

INTERVAL (FT

BGS)

MW-24D Confined Lower
Patapsco 52.37 128 118 – 128

MW-25D-130 Confined Lower
Patapsco 60.79 130 120 – 130

MW-25D-192 Confined Lower
Patapsco 60.37 192 182 – 192

MW-28D Confined Lower
Patapsco 94.34 210 200 – 210

MW-29D Confined Lower
Patapsco 67.20 151 141 – 151

MW-30D-273 Confined Lower
Patapsco 104.74 273 263 – 273

MW-30D-413 Patuxent 145.27 413 403 – 413

MW-31D Confined Lower
Patapsco 113.35 280 270 – 280

MW-32D Confined Lower
Patapsco 99.43 236 226 – 236
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WELL ID HYDROLOGIC UNIT DEPTH TO

WATER

(FT BGS)

WELL DEPTH

(FT BGS)
WELL SCREEN

INTERVAL (FT

BGS)

MW-33D-235 Confined Lower
Patapsco 132.76 235 225 – 235

MW-33D-295 Confined Lower
Patapsco 131.14 295 285 – 295

MW-34D Confined Lower
Patapsco/Arundel
Clay

141.48 385 375 – 385

MW-35D Confined Lower
Patapsco 127.51 298 288 – 298

MW-36D Patuxent 147.65 360 350 – 360

MW-46D Confined Lower
Patapsco 38.40 90 80 – 90

FT BGS = feet below ground surface

½ A potentiometric surface contour map for the confined portion of the Lower Patapsco aquifer south of Maryland
Route 100 is shown in Figure 4 using the August 2019 water level measurements.  The general direction of
groundwater flow in this portion of the aquifer system is to the south-southeast from the former Kop-Flex facility.

½ Pursuant to the approval from MDE and USEPA, shallow monitoring wells at the MW-25 and MW-28 locations in
the Harmans Woods neighborhood were abandoned in place on August 6, 2019.  (The locations of the MW-25 well
cluster and MW-28 well pair are shown on Figure 4.)  The well decommissioning was performed in accordance with
the procedures specified in the Maryland well abandonment standards.  The appropriate well abandonment forms
were submitted to the MDE and are provided in Enclosure B.

1.4 Evaluation of Monitored Natural Attenuation (MNA) for Groundwater Constituents of Concern

½ During the week of August 5th, 2019, groundwater samples were collected from the following deep offsite
monitoring wells to characterize the chemical and microbial characteristics of the affected groundwater as they
relate to the natural attenuation of 1,1-DCE and 1,4-dioxane (Figure 5).

½ MW-24D

½ MW-25D-130 and MW-25D-190

½ MW-30D-273

½ MW-33D-295

The sampling network was designed to evaluate variability in the characteristics of the offsite groundwater and
includes locations with detectable concentrations of COCs at various distances from the source area (i.e., former
Kop-Flex facility).

½ Samples for VOC and 1,4-dioxane analysis were collected using the previously deployed HydraSleeve™ samplers,
consistent with the method in use for the offsite groundwater monitoring program.  Groundwater samples for the
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analysis of natural attentuation parameters (listed below), and microbiological and isotopic testing were obtained
using the low flow purging method.

½ Alkalinity

½ Chloride

½ Sulfate

½ Sulfide

½ Dissolved gases (ethene, ethane and methane)

Additionally, field measurements of hydrogeochemical parameters (pH, dissolved oxygen, oxidation-reduction
potential, conductivity, and turbidity) and total and ferrous iron were also collected during low flow purging and
sampling.

The advanced microbiological and isotopic testing involved deoxyribonucleic acid (DNA)-based diagnostics of
oxygenase enzymes that have been found to react co-metabolically with both 1,1-DCE and 1,4-dioxane, and
radioactive carbon isotope (14C) assays for measuring the degradation of radio-labeled 1,4-dioxane spiked into site
groundwater. A 14C assay has not yet been developed for 1,1-DCE; therefore, this test was not performed for this
site-related COC.  (Information on the use of the 14C assay method to quantify degradatrion rates is provided in
Enclosure C.)

½ As of the end of the reporting period, analytical results had been received for the COCs (VOCs and 1,4-dioxane),
natural attenuation parameters, and the microbiological tests.  A complete evaluation of the sampling data with
regards to natural attenuation processes for 1,1-DCE and 1,4-dioxane in the impacted portion of the Lower Patapsco
aquifer will be provided following receipt of the 14C assay results and review of these data together with the other
analytical results.

2.0 Planned Offsite Activities for Next Reporting Period (October 2019 through December 2019)

½ Collect a synoptic round of water level measurements from the deep offsite monitoring wells in November 2019.

½ Perform semi-annual sampling of the offsite groundwater monitoring wells in the confined portion of the Lower
Patapsco aquifer and Patuxent aquifer in November 2019.

½ Continue to conduct monthly monitoring of the untreated and treated water from the residential well at 1227 Old
Camp Meade Road.

½ Coordinate with the county DPW to complete the public water service connection to the home at 1227 Old Camp
Meade Road by tapping the water main in Reece Road.

3.0 Key Personnel/Facility Changes

In late August, the EPA Project Manager, Erich Weissbart, informed EMERSUB 16 and WSP that he was transitioning
toward retirement by the end of October 2019 and would no longer be involved in the oversight of the corrective action
activities. Mr. Weissbart indicated that John Hopkins would serve as the new EPA Project Manager for the Site.
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Summary Table of Laboratory Results
Potable Well Samples

1227 Old Camp Meade Road

Parameter 
Units µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l
MCL 550 (a) 80 (a) 100 (a) 80 (a) 90 (a) 7 20 (a) 1,000 200 5 5 4.6 (b)

Sample Type Date
Address Pre-Treatment 2/13/2013 5 U 0.5 U 0.18 J 0.5 U 0.5 U 0.55 0.25 J 0.18 J 0.091 J 0.5 U 0.5 U 2.0 U
1227 Old Camp Post-Treatment 2/13/2013 5 U 0.5 U 0.5 U 0.2 J 0.5 U 0.5 U 0.5 U 0.5 U 0.081 J 0.5 U 0.5 U 2.0 U
Meade Rd Pre-Treatment 7/9/2013 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.11 J 0.5 U 0.5 U 2.3
Well Depth:  300 ft. Pre-Treatment 2/12/2014 5 U 0.5 U 0.5 U 0.5 U 0.15 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U

Pre-Treatment 5/29/2014 5 U 0.5 U 0.5 U 0.5 U 0.051 J 1.3 0.5 U 0.5 U 0.15 J 0.5 U 0.5 U 2.0 U
Post-Treatment 5/29/2014 5 U 0.5 U 0.5 U 0.1 J 0.5 U 0.5 U 0.5 U 0.5 U 0.15 J 0.5 U 0.5 U 2.0 U
Pre-Treatment 9/12/2014 5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 0.5 U 0.5 U 0.21 J 0.5 U 0.5 U 2.0 U
Post-Treatment 9/12/2014 5 U 0.28 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.18 J 0.5 U 0.5 U 2.0 U
Pre-Treatment 12/8/2014 0.99 J 0.5 U 0.5 U 0.5 U 0.5 U 0.43 J 0.5 U 0.5 U 0.20 J 0.5 U 0.5 U 2.0 U
Post-Treatment 12/8/2014 5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.4 0.5 U 0.5 U 0.24 J 0.5 U 0.5 U 2.0 U
Pre-Treatment 11/3/2016 5 U 0.5 U 0.5 U 0.5 U 0.19 J 8.8 0.5 U 0.5 U 0.48 J 0.5 U 0.5 U 2.9
Post-Treatment 11/3/2016 5 U 0.5 U 0.5 U 0.095 J 0.16 J 0.5 U 0.5 U 0.5 U 0.42 J 0.5 U 0.5 U 2.7
Post-Treatment 3/28/2017 5 U 0.5 U 0.5 U 0.5 U 0.17 J 0.5 U 0.5 U 0.5 U 0.41 J 0.5 U 0.5 U 3.4
Pre-Treatment 7/25/2017 5 U 0.5 U 0.5 U 0.5 U 0.15 J 6.7 0.5 U 0.5 U 0.33 J 0.5 U 0.5 U 3.8
Post-Treatment 7/25/2017 5 U 0.55 0.5 U 0.5 U 0.19 J 0.5 U 0.5 U 0.5 U 0.42 J 0.5 U 0.5 U 3.1
Pre-Treatment 9/25/2017 5 U 0.5 U 0.5 U 0.5 U 0.18 J 7.8 0.5 U 0.5 U 0.41 J 0.5 U 0.5 U 4.6
Post-Treatment 9/25/2017 5 U 0.5 U 0.5 U 0.5 U 0.15 J 1.7 0.5 U 0.5 U 0.37 J 0.5 U 0.5 U 3.5
Pre-Treatment 10/30/2017 5 U 0.5 U 0.5 U 0.5 U 0.24 J 11.5 0.5 U 0.5 U 0.5 0.5 U 0.5 U 2.6
Post-Treatment 10/30/2017 5 U 0.5 U 0.5 U 0.5 U 0.23 J 0.5 U 0.5 U 0.5 U 0.53 0.5 U 0.5 U 2.6
Pre-Treatment 11/30/2017 5 U 0.5 U 0.5 U 0.5 U 0.16 J 6.0 0.5 U 0.5 U 0.3 J 0.5 U 0.5 U 2.3
Post-Treatment 11/30/2017 5 U 0.5 U 0.5 U 0.5 U 0.17 J 1.9 0.5 U 0.5 U 0.34 J 0.5 U 0.5 U 2.4
Pre-Treatment 12/15/2017 5 U 0.5 U 0.5 U 0.5 U 0.5 U 7.0 0.5 U 0.5 U 0.36 J 0.5 U 0.5 U 2.0
Post-Treatment 12/15/2017 5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.8 0.5 U 0.5 U 0.39 J 0.5 U 0.5 U 2.1
Pre-Treatment 1/11/2018 5 U 0.5 U 0.5 U 0.5 U 0.15 J 5.3 0.5 U 0.5 U 0.27 J 0.5 U 0.5 U 1.1
Post-Treatment 1/11/2018 5 U 0.5 U 0.5 U 0.5 U 0.14 J 1.5 0.5 U 0.5 U 0.32 J 0.5 U 0.5 U 1.4
Pre-Treatment 2/13/2018 5 U 0.5 U 0.5 U 0.5 U 0.16 J 9.5 0.5 U 0.5 U 0.44 J 0.5 U 0.5 U 2.7
Post-Treatment 2/13/2018 5 U 0.5 U 0.5 U 0.5 U 0.16 J 0.39 J 0.5 U 0.5 U 0.38 J 0.5 U 0.5 U 2.6
Pre-Treatment 3/29/2018 5 U 0.5 U 0.5 U 0.5 U 0.14 J 7.5 0.5 U 0.5 U 0.35 J 0.5 U 0.5 U 1.6
Post-Treatment 3/29/2018 5 U 0.5 U 0.5 U 0.5 U 0.14 J 3.1 0.5 U 0.5 U 0.34 J 0.5 U 0.5 U 1.9
Pre-Treatment 4/17/2018 5 U 0.5 U 0.5 U 0.5 U 0.18 J 8.8 0.5 U 0.5 U 0.45 J 0.5 U 0.5 U 3.0
Post-Treatment 4/17/2018 5 U 0.5 U 0.5 U 0.5 U 0.15 J 2.6 0.5 U 0.5 U 0.37 J 0.5 U 0.5 U 1.8
Pre-Treatment 5/8/2018 5 U 0.5 U 0.5 U 0.5 U 0.18 J 8.7 0.5 U 0.5 U 0.48 J 0.5 U 0.5 U 3.4
Post-Treatment 5/8/2018 5 U 0.5 U 0.5 U 0.5 U 0.17 J 0.5 U 0.5 U 0.5 U 0.42 J 0.5 U 0.5 U 2.7
Pre-Treatment 6/28/2018 1.5 J 0.5 U 0.5 U 0.5 U 0.5 U 5.6 0.5 U 0.5 U 0.28 J 0.5 U 0.5 U 2.5
Post-Treatment 6/28/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.28 J 0.5 U 0.5 U 2.4
Pre-Treatment 7/12/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.2
Post-Treatment 7/12/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.1
Pre-Treatment 8/9/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 6.0 0.5 U 0.5 U 0.26 J 0.5 U 0.5 U 2.1
Post-Treatment 8/9/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 4.0 0.5 U 0.5 U 0.27 J 0.5 U 0.5 U 2.0
Pre-Treatment 9/6/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 6.9 0.5 U 0.5 U 0.28 J 0.5 U 0.5 U 1.6
Post-Treatment 9/6/2018 2.8 J 0.5 U 0.5 U 0.5 U 0.5 U 3.5 0.5 U 0.5 U 0.33 J 0.5 U 0.5 U 1.7

Trichloroe
thylene 1,4-Dioxane Toluene

Carbon 
DisulfideAcetone Bromoform Chloroform

Methyl Tert 
Butyl Ether

1,1-
Dichloroethane 

1,1-
Dichloroethylene 

1,1,1-
Trichloroethane 

Tetrachloroe
thylene 
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Summary Table of Laboratory Results
Potable Well Samples

1227 Old Camp Meade Road

Parameter 
Units µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l µg/l
MCL 550 (a) 80 (a) 100 (a) 80 (a) 90 (a) 7 20 (a) 1,000 200 5 5 4.6 (b)

Sample Type Date

Trichloroe
thylene 1,4-Dioxane Toluene

Carbon 
DisulfideAcetone Bromoform Chloroform

Methyl Tert 
Butyl Ether

1,1-
Dichloroethane 

1,1-
Dichloroethylene 

1,1,1-
Trichloroethane 

Tetrachloroe
thylene 

Pre-Treatment 10/3/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 4.3 0.5 U 0.5 U 0.50 U 0.5 U 0.5 U 1.1
Post-Treatment 10/3/2018 5 U 0.51 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.50 U 0.5 U 0.5 U 1.2
Pre-Treatment 11/7/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.2 0.5 U 0.5 U 0.24 J 0.5 U 0.5 U 2.2
Post-Treatment 11/7/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.7  0.5 U 0.5 U 0.25 J 0.5 U 0.5 U 2.3
Pre-Treatment 12/6/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 4.9 0.5 U 0.5 U 0.22 J 0.5 U 0.5 U 1.7
Post-Treatment 12/6/2018 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.68 0.5 U 0.5 U 0.27 J 0.5 U 0.5 U 1.7
Pre-Treatment 1/8/2019 0.5 U 0.5 U 0.5 U 0.5 U 6.2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.8
Post-Treatment 1/8/2019 0.5 U 0.5 U 0.5 U 0.5 U 3.9 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.8
Pre-Treatment 2/19/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 6.7 0.5 U 0.5 U 0.28 J 0.5 U 0.5 U 2.1
Post-Treatment 2/19/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.32 J 0.5 U 0.5 U 1.6
Pre-Treatment 3/7/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 7.1 0.5 U 0.5 U 0.28 J 0.5 U 0.5 U 2.7
Post-Treatment 3/7/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.57 0.5 U 0.5 U 0.30 J 0.5 U 0.5 U 2.8
Pre-Treatment 4/2/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.1 0.5 U 0.5 U 0.23 J 0.5 U 0.5 U 2.4
Post-Treatment 4/2/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.56 0.5 U 0.5 U 0.25 J 0.5 U 0.5 U 2.6
Pre-Treatment 5/21/2019 3.1 J 0.5 U 0.5 U 0.5 U 0.5 U 6.4 0.5 U 0.5 U 0.26 J 0.5 U 0.5 U 1.6
Post-Treatment 5/21/2019 2.5 J 0.5 U 0.5 U 0.5 U 0.5 U 0.76 0.5 U 0.5 U 0.14 J 0.5 U 0.5 U 1.7
Pre-Treatment 6/12/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.7 0.5 U 0.5 U 0.23 J 0.5 U 0.5 U 2.6
Post-Treatment 6/12/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 J 0.5 U 0.5 U 2.5
Pre-Treatment 7/2/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 4.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.7
Post-Treatment 7/2/2019 5 U 0.38 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.24 J 0.5 U 0.5 U 2.7
Pre-Treatment 8/1/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 4.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.7
Post-Treatment 8/1/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.22 J 0.5 U 0.5 U 1.8
Pre-Treatment 9/4/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 4.8 0.5 U 0.5 U 0.25 J 0.5 U 0.5 U 2.0
Post-Treatment 9/4/2019 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.27 J 0.5 U 0.5 U 2.0

(a) Maryland Department of Environment Action Level
(b) Maryland Risk Based Action Level

Notes:
MCL = US Environmental Protection Agency Maximum Contaminant Level
U = Undetected, value reported is the laboratory reporting limit
J = Indicates an estimated value between method detection limit and reporting limit
-- = Not analyzed

--
--
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Table 2

Historical Groundwater Level Data (2017 to Present)
Offsite Area

Former Kop-Flex Facility Site
Hanover, Maryland

Well ID Zone TOC elevation 
(feet MSL)

Depth to 
Water

Groundwater 
Elevation

Depth to 
Water

Groundwater 
Elevation

Depth to 
Water

Groundwater 
Elevation

Depth to 
Water

Groundwater 
Elevation

Depth to 
Water

Groundwater 
Elevation

MW-25 Shallow 130.6 14.02 116.58 14.09 116.51 14.6 116.00 14.56 116.04 13.10 117.50
MW-28 Shallow 150.5 27.4 123.10 27.2 123.30 27.22 123.28 27.48 123.02 27.42 123.08
MW-45 Shallow 126.7 13.67 113.05 NM -- NM -- NM -- 12.98 113.74
MW-24D Confined LPA 129.1 48.35 80.75 48.35 80.75 51.99 77.11 NM -- 50.94 78.16
MW-25D-130 Confined LPA 130.5 53.80 76.70 61.38 69.12 58.46 72.04 58.31 72.19 58.23 72.27
MW-25D-192 Confined LPA 130.5 53.11 77.39 60.36 70.14 58.71 71.79 57.49 73.01 57.40 73.10
MW-28D Confined LPA 150.5 82.72 67.78 94.55 55.95 89.03 61.47 67.37 83.13 88.75 61.75
MW-29D Confined LPA 131.9 NM -- NM -- NM -- NM -- 64.94 66.98
MW-30D-273 Confined LPA 153.5 NM -- NM -- NM -- NM -- 98.66 54.88
MW-31D Confined LPA 162.5 100.24 62.26 115.67 46.83 107.21 55.29 106.29 56.21 106.80 55.70
MW-32D Confined LPA 156.1 NM -- NM -- NM -- NM -- 97.90 58.24
MW-33D-235 Confined LPA 178.6 117.26 61.34 133.39 45.21 124.55 54.05 123.79 54.81 124.00 54.60
MW-33D-295 Confined LPA 178.3 117.03 61.27 133.14 45.16 124.36 53.94 123.60 54.70 123.83 54.47
MW-34D Confined LPA 183.9 NM -- NM -- NM -- NM -- 132.70 51.21
MW-35D Confined LPA 177.8 117.28 60.52 133.55 44.25 125.59 52.21 124.02 53.78 124.27 53.53
MW-46D Confined LPA 124.8 NM -- NM -- NM -- NM -- 37.37 87.43
MW-30D-413 Patuxent 153.1 NM -- NM -- NM -- NM -- 138.10 15.03
MW-36D Patuxent 158.7 NM -- NM -- NM -- NM -- 141.75 16.96

Notes:
NM = no measurement taken at the well

TOC = top of casing
LPA = Lower Patapsco Aquifer
MSL = mean sea level

a/ Measurement is not included due to an error during recordation in the field.
b/ Well decommissioned on August 6, 2019.

5/1/2017 8/31/2017 11/14/2017 2/13/2018 5/31/2018
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Table 2

Historical Groundwater Level Data (2017 to Present)
Offsite Area

Former Kop-Flex Facility Site
Hanover, Maryland

Well ID Zone TOC elevation 
(feet MSL)

MW-25 Shallow 130.6
MW-28 Shallow 150.5
MW-45 Shallow 126.7
MW-24D Confined LPA 129.1
MW-25D-130 Confined LPA 130.5
MW-25D-192 Confined LPA 130.5
MW-28D Confined LPA 150.5
MW-29D Confined LPA 131.9
MW-30D-273 Confined LPA 153.5
MW-31D Confined LPA 162.5
MW-32D Confined LPA 156.1
MW-33D-235 Confined LPA 178.6
MW-33D-295 Confined LPA 178.3
MW-34D Confined LPA 183.9
MW-35D Confined LPA 177.8
MW-46D Confined LPA 124.8
MW-30D-413 Patuxent 153.1
MW-36D Patuxent 158.7

Notes:
NM = no measurement taken at the well

TOC = top of casing
LPA = Lower Patapsco Aquifer
MSL = mean sea level

a/ Measurement is not included due to an error during r
b/ Well decommissioned on August 6, 2019.

Depth to 
Water

Groundwater 
Elevation

Depth to 
Water

Groundwater 
Elevation

Depth to 
Water

Groundwater 
Elevation Depth to Water

Groundwater 
Elevation Depth to Water

Groundwater 
Elevation

NM -- 11.84 118.76 11.75 118.85 NM -- (b) --
NM -- 24.33 126.17 23.30 127.20 NM -- (b) --
NM -- 12.00 114.72 11.98 114.74 11.75 114.97 NM
NM -- 50.72 78.38 48.92 80.18 49.67 79.43 52.37 76.73

59.53 70.97 58.75 71.75 54.96 75.54 56.23 74.27 60.79 69.71
58.69 71.81 57.63 72.87 54.20 76.30 55.45 75.05 60.37 70.13
90.98 59.52 88.30 62.20 84.78 65.72 86.96 63.54 94.24 56.26
66.56 65.36 65.03 66.89 60.64 71.28 62.36 69.56 67.20 64.72

100.70 52.84 98.14 55.40 93.10 60.44 95.74 57.80 104.75 48.79
109.95 52.55 106.27 56.23 102.47 60.03 104.91 57.59 113.35 49.15
100.65 55.49 98.97 57.17 93.79 62.35 97.02 59.12 99.43 56.71
127.52 51.08 125.14 53.46 119.35 59.25 121.72 56.88 132.76 45.84
127.34 50.96 125.69 52.61 119.10 59.20 -- (a) -- 131.14 47.16
136.42 47.49 131.76 52.15 127.40 56.51 129.93 53.98 141.48 42.43
128.19 49.61 123.64 54.16 119.28 58.52 121.65 56.15 127.51 50.29

NM -- 32.68 92.12 NM -- 35.47 89.33 38.40 86.40
143.75 9.38 140.62 12.51 130.73 22.40 137.25 15.88 145.27 7.86
146.32 12.39 143.85 14.86 134.83 23.88 141.3 17.41 147.65 11.06

8/6/201911/8/2018 2/19/2019 5/22/20198/23/2018

WSP
K:\Emerson\Kop-Flex\_Reports\_Progress Reports\MDE Reports\2019\September 2019\Tables\Table 2_Historical Offsite Water Levels_ 2017-2019
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SGS North America Inc.

Sample Summary

WSP Environment & Energy
Job No: JC91133

Kop-Flex, Hanover, VA
Project No:   31401545.001

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

JC91133-1 07/02/19 11:20SB 07/03/19 AQ Ground Water RW-12270CM-070219

JC91133-2 07/02/19 11:15SB 07/03/19 AQ Ground Water RW-12270CM-070219-F

JC91133-3 07/02/19 11:20SB 07/03/19 AQ Trip Blank Water TRIP BLANK
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Summary of Hits Page 1 of 1     
Job Number: JC91133
Account: WSP Environment & Energy
Project: Kop-Flex, Hanover, VA
Collected: 07/02/19

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

JC91133-1 RW-12270CM-070219

1,1-Dichloroethylene a 4.5 0.50 0.19 ug/l EPA 524.2 REV 4.1
1,4-Dioxane 2.7 0.40 0.095 ug/l SW846 8260C BY SIM

JC91133-2 RW-12270CM-070219-F

Bromoform a 0.38 J 0.50 0.27 ug/l EPA 524.2 REV 4.1
Dibromochloromethane a 0.29 J 0.50 0.14 ug/l EPA 524.2 REV 4.1
1,1,1-Trichloroethane a 0.24 J 0.50 0.22 ug/l EPA 524.2 REV 4.1
1,4-Dioxane 2.7 0.40 0.095 ug/l SW846 8260C BY SIM

JC91133-3 TRIP BLANK

No hits reported in this sample.

(a) EPA 524.2 is not a certified method for non-potable water samples.
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SGS North America Inc.

Sample Results

Report of Analysis

Dayton, NJ

Section 3
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: RW-12270CM-070219 
Lab Sample ID: JC91133-1 Date Sampled: 07/02/19 
Matrix: AQ - Ground Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 1B120280.D 1 07/12/19 19:25 BK n/a n/a V1B5807
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride ND 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene 4.5 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: RW-12270CM-070219 
Lab Sample ID: JC91133-1 Date Sampled: 07/02/19 
Matrix: AQ - Ground Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane ND 0.50 0.22 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 0.50 0.23 ug/l
108-88-3 Toluene ND 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 95% 70-130%
460-00-4 4-Bromofluorobenzene 90% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 3 of 3     

Client Sample ID: RW-12270CM-070219 
Lab Sample ID: JC91133-1 Date Sampled: 07/02/19 
Matrix: AQ - Ground Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result RL MDL Units Q

(a) EPA 524.2 is not a certified method for non-potable water samples.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: RW-12270CM-070219 
Lab Sample ID: JC91133-1 Date Sampled: 07/02/19 
Matrix: AQ - Ground Water   Date Received: 07/03/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162546.D 1 07/10/19 11:20 RS n/a n/a V3A7041
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

123-91-1 1,4-Dioxane 2.7 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 125% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: RW-12270CM-070219-F 
Lab Sample ID: JC91133-2 Date Sampled: 07/02/19 
Matrix: AQ - Ground Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 1B120281.D 1 07/12/19 19:56 BK n/a n/a V1B5807
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform 0.38 0.50 0.27 ug/l J
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride ND 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane 0.29 0.50 0.14 ug/l J
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: RW-12270CM-070219-F 
Lab Sample ID: JC91133-2 Date Sampled: 07/02/19 
Matrix: AQ - Ground Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane 0.24 0.50 0.22 ug/l J
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 0.50 0.23 ug/l
108-88-3 Toluene ND 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 96% 70-130%
460-00-4 4-Bromofluorobenzene 88% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 3 of 3     

Client Sample ID: RW-12270CM-070219-F 
Lab Sample ID: JC91133-2 Date Sampled: 07/02/19 
Matrix: AQ - Ground Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result RL MDL Units Q

(a) EPA 524.2 is not a certified method for non-potable water samples.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

12 of 42

JC91133

3
3.2



SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: RW-12270CM-070219-F 
Lab Sample ID: JC91133-2 Date Sampled: 07/02/19 
Matrix: AQ - Ground Water   Date Received: 07/03/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162547.D 1 07/10/19 11:49 RS n/a n/a V3A7041
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

123-91-1 1,4-Dioxane 2.7 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 127% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: TRIP BLANK 
Lab Sample ID: JC91133-3 Date Sampled: 07/02/19 
Matrix: AQ - Trip Blank Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 1B120271.D 1 07/12/19 14:12 BK n/a n/a V1B5807
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride ND 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: TRIP BLANK 
Lab Sample ID: JC91133-3 Date Sampled: 07/02/19 
Matrix: AQ - Trip Blank Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane ND 0.50 0.22 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 0.50 0.23 ug/l
108-88-3 Toluene ND 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 97% 70-130%
460-00-4 4-Bromofluorobenzene 94% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 3 of 3     

Client Sample ID: TRIP BLANK 
Lab Sample ID: JC91133-3 Date Sampled: 07/02/19 
Matrix: AQ - Trip Blank Water   Date Received: 07/03/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result RL MDL Units Q

(a) EPA 524.2 is not a certified method for non-potable water samples.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: TRIP BLANK 
Lab Sample ID: JC91133-3 Date Sampled: 07/02/19 
Matrix: AQ - Trip Blank Water   Date Received: 07/03/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162545.D 1 07/10/19 10:51 RS n/a n/a V3A7041
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

123-91-1 1,4-Dioxane ND 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 126% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Dayton, NJ

Section 4
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JC91133: Chain of Custody
Page 1 of 2
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JC91133: Chain of Custody
Page 2 of 2
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SGS North America Inc.

MS Volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries
• Instrument Performance Checks (BFB)
• Surrogate Recovery Summaries

Dayton, NJ

Section 5
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Method Blank Summary Page 1 of 3     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5807-MB 1B120262.D 1 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride ND 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l
95-50-1 o-Dichlorobenzene ND 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 0.50 0.14 ug/l
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Method Blank Summary Page 2 of 3     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5807-MB 1B120262.D 1 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

CAS No. Compound Result RL MDL Units Q

10061-01-5cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
10061-02-6trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
100-41-4 Ethylbenzene ND 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane ND 0.50 0.22 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 0.50 0.23 ug/l
108-88-3 Toluene ND 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Limits

2199-69-1 1,2-Dichlorobenzene-d4 99% 70-130%
460-00-4 4-Bromofluorobenzene 99% 70-130%
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Method Blank Summary Page 3 of 3     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5807-MB 1B120262.D 1 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  

JC91133-1, JC91133-2, JC91133-3

CAS No. Tentatively Identified Compounds R.T. Est. Conc. Units Q

system artifact 3.70 1.2 ug/l J
1066-40-6 Silanol, trimethyl- 9.51 1 ug/l JN

Total TIC, Volatile 1 ug/l J
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Method Blank Summary Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V3A7041-MB 3A162544.D 1 07/10/19 RS n/a n/a V3A7041

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC91133-1, JC91133-2, JC91133-3

CAS No. Compound Result RL MDL Units Q

123-91-1 1,4-Dioxane ND 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Limits

17647-74-41,4-Dioxane-d8 112% 25-195%
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Blank Spike Summary Page 1 of 2     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5807-BS 1B120261.D 1 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

67-64-1 Acetone 20 19.2 96 70-130
78-93-3 2-Butanone 20 20.3 102 70-130
71-43-2 Benzene 5 4.9 98 70-130
108-86-1 Bromobenzene 5 4.9 98 70-130
74-97-5 Bromochloromethane 5 5.1 102 70-130
75-27-4 Bromodichloromethane 5 4.9 98 70-130
75-25-2 Bromoform 5 5.7 114 70-130
74-83-9 Bromomethane 5 5.0 100 70-130
104-51-8 n-Butylbenzene 5 5.0 100 70-130
135-98-8 sec-Butylbenzene 5 5.0 100 70-130
98-06-6 tert-Butylbenzene 5 5.0 100 70-130
75-15-0 Carbon disulfide 5 4.9 98 70-130
108-90-7 Chlorobenzene 5 4.7 94 70-130
75-00-3 Chloroethane 5 4.6 92 70-130
67-66-3 Chloroform 5 4.8 96 70-130
74-87-3 Chloromethane 5 4.6 92 70-130
95-49-8 o-Chlorotoluene 5 4.9 98 70-130
106-43-4 p-Chlorotoluene 5 4.7 94 70-130
56-23-5 Carbon tetrachloride 5 5.9 118 70-130
75-34-3 1,1-Dichloroethane 5 4.9 98 70-130
75-35-4 1,1-Dichloroethylene 5 5.1 102 70-130
563-58-6 1,1-Dichloropropene 5 5.0 100 70-130
96-12-8 1,2-Dibromo-3-chloropropane5 5.1 102 70-130
106-93-4 1,2-Dibromoethane 5 4.8 96 70-130
107-06-2 1,2-Dichloroethane 5 4.9 98 70-130
78-87-5 1,2-Dichloropropane 5 4.7 94 70-130
142-28-9 1,3-Dichloropropane 5 4.5 90 70-130
594-20-7 2,2-Dichloropropane 5 5.4 108 70-130
124-48-1 Dibromochloromethane 5 5.0 100 70-130
74-95-3 Dibromomethane 5 4.8 96 70-130
75-71-8 Dichlorodifluoromethane 5 5.1 102 70-130
541-73-1 m-Dichlorobenzene 5 4.9 98 70-130
95-50-1 o-Dichlorobenzene 5 4.8 96 70-130
106-46-7 p-Dichlorobenzene 5 4.8 96 70-130
156-60-5 trans-1,2-Dichloroethylene 5 4.8 96 70-130
156-59-2 cis-1,2-Dichloroethylene 5 4.7 94 70-130

* = Outside of Control Limits.
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Blank Spike Summary Page 2 of 2     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5807-BS 1B120261.D 1 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

10061-01-5cis-1,3-Dichloropropene 5 4.9 98 70-130
10061-02-6trans-1,3-Dichloropropene 5 4.9 98 70-130
100-41-4 Ethylbenzene 5 4.7 94 70-130
87-68-3 Hexachlorobutadiene 5 5.2 104 70-130
591-78-6 2-Hexanone 20 18.2 91 70-130
98-82-8 Isopropylbenzene 5 4.8 96 70-130
99-87-6 p-Isopropyltoluene 5 5.0 100 70-130
75-09-2 Methylene chloride 5 4.8 96 70-130
1634-04-4 Methyl Tert Butyl Ether 5 4.9 98 70-130
108-10-1 4-Methyl-2-pentanone 20 18.8 94 70-130
91-20-3 Naphthalene 5 4.9 98 70-130
103-65-1 n-Propylbenzene 5 4.8 96 70-130
100-42-5 Styrene 5 4.7 94 70-130
630-20-6 1,1,1,2-Tetrachloroethane 5 5.1 102 70-130
71-55-6 1,1,1-Trichloroethane 5 5.3 106 70-130
79-34-5 1,1,2,2-Tetrachloroethane 5 4.7 94 70-130
79-00-5 1,1,2-Trichloroethane 5 4.7 94 70-130
87-61-6 1,2,3-Trichlorobenzene 5 4.9 98 70-130
96-18-4 1,2,3-Trichloropropane 5 4.8 96 70-130
120-82-1 1,2,4-Trichlorobenzene 5 4.9 98 70-130
95-63-6 1,2,4-Trimethylbenzene 5 4.9 98 70-130
108-67-8 1,3,5-Trimethylbenzene 5 4.9 98 70-130
127-18-4 Tetrachloroethylene 5 4.9 98 70-130
108-88-3 Toluene 5 4.8 96 70-130
79-01-6 Trichloroethylene 5 4.8 96 70-130
75-69-4 Trichlorofluoromethane 5 5.2 104 70-130
75-01-4 Vinyl chloride 5 4.9 98 70-130

m,p-Xylene 10 9.5 95 70-130
95-47-6 o-Xylene 5 4.9 98 70-130
1330-20-7 Xylenes (total) 15 14.4 96 70-130

CAS No. Surrogate Recoveries BSP Limits

2199-69-1 1,2-Dichlorobenzene-d4 103% 70-130%
460-00-4 4-Bromofluorobenzene 99% 70-130%

* = Outside of Control Limits.

27 of 42

JC91133

5
5.2.1



Blank Spike/Blank Spike Duplicate Summary Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V3A7041-BS 3A162542.D 1 07/10/19 RS n/a n/a V3A7041
V3A7041-BSD 3A162543.D 1 07/10/19 RS n/a n/a V3A7041

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC91133-1, JC91133-2, JC91133-3

Spike BSP BSP BSD BSD Limits
CAS No. Compound ug/l ug/l % ug/l % RPD Rec/RPD

123-91-1 1,4-Dioxane 20 21.5 108 21.9 110 2 48-137/32

CAS No. Surrogate Recoveries BSP BSD Limits

17647-74-41,4-Dioxane-d8 110% 108% 25-195%

* = Outside of Control Limits.
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Matrix Spike Summary Page 1 of 3     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC91356-1MS 1B120269.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-1 1B120264.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-1 1B120266.D 10 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

JC91356-1 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

67-64-1 Acetone ND 20 15.3 77 41-142
78-93-3 2-Butanone ND 20 20.8 104 55-129
71-43-2 Benzene ND 5 3.6 72 53-138
108-86-1 Bromobenzene ND 5 3.7 74 54-138
74-97-5 Bromochloromethane ND 5 3.7 74 55-140
75-27-4 Bromodichloromethane ND 5 3.6 72 57-147
75-25-2 Bromoform ND 5 4.4 88 47-137
74-83-9 Bromomethane ND 5 5.2 104 40-162
104-51-8 n-Butylbenzene ND 5 3.8 76 45-144
135-98-8 sec-Butylbenzene ND 5 3.8 76 46-145
98-06-6 tert-Butylbenzene ND 5 3.8 76 48-141
75-15-0 Carbon disulfide ND 5 3.7 74 35-127
108-90-7 Chlorobenzene ND 5 3.6 72 54-135
75-00-3 Chloroethane ND 5 5.3 106 38-153
67-66-3 Chloroform ND 5 3.4 68 57-151
74-87-3 Chloromethane ND 5 4.6 92 39-165
95-49-8 o-Chlorotoluene ND 5 3.7 74 55-142
106-43-4 p-Chlorotoluene ND 5 3.6 72 55-139
56-23-5 Carbon tetrachloride ND 5 4.6 92 49-170
75-34-3 1,1-Dichloroethane ND 5 3.7 74 55-149
75-35-4 1,1-Dichloroethylene ND 5 4.0 80 42-142
563-58-6 1,1-Dichloropropene ND 5 3.9 78 46-151
96-12-8 1,2-Dibromo-3-chloropropaneND 5 4.5 90 48-141
106-93-4 1,2-Dibromoethane ND 5 3.8 76 57-135
107-06-2 1,2-Dichloroethane ND 5 3.6 72 59-166
78-87-5 1,2-Dichloropropane ND 5 3.5 70 53-142
142-28-9 1,3-Dichloropropane ND 5 3.5 70 58-143
594-20-7 2,2-Dichloropropane ND 5 4.0 80 38-165
124-48-1 Dibromochloromethane ND 5 3.6 72 55-138
74-95-3 Dibromomethane ND 5 3.6 72 61-144
75-71-8 Dichlorodifluoromethane ND 5 5.8 116 23-172
541-73-1 m-Dichlorobenzene ND 5 3.8 76 53-138
95-50-1 o-Dichlorobenzene ND 5 3.8 76 54-140
106-46-7 p-Dichlorobenzene ND 5 3.7 74 53-137
156-60-5 trans-1,2-Dichloroethylene 1.3 5 4.8 70 47-148
156-59-2 cis-1,2-Dichloroethylene 77.0 b 5 86.2 -14* a 51-146

* = Outside of Control Limits.
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Matrix Spike Summary Page 2 of 3     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC91356-1MS 1B120269.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-1 1B120264.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-1 1B120266.D 10 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

JC91356-1 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

10061-01-5cis-1,3-Dichloropropene ND 5 3.5 70 51-136
10061-02-6trans-1,3-Dichloropropene ND 5 3.5 70 54-142
100-41-4 Ethylbenzene ND 5 3.6 72 51-138
87-68-3 Hexachlorobutadiene ND 5 4.1 82 40-154
591-78-6 2-Hexanone ND 20 18.0 90 53-128
98-82-8 Isopropylbenzene ND 5 3.7 74 49-139
99-87-6 p-Isopropyltoluene ND 5 3.8 76 45-141
75-09-2 Methylene chloride ND 5 3.6 72 54-137
1634-04-4 Methyl Tert Butyl Ether ND 5 3.6 72 53-143
108-10-1 4-Methyl-2-pentanone ND 20 16.9 85 58-127
91-20-3 Naphthalene ND 5 4.1 82 44-140
103-65-1 n-Propylbenzene ND 5 3.7 74 50-142
100-42-5 Styrene ND 5 3.5 70 23-130
630-20-6 1,1,1,2-Tetrachloroethane ND 5 3.8 76 57-144
71-55-6 1,1,1-Trichloroethane ND 5 4.0 80 52-164
79-34-5 1,1,2,2-Tetrachloroethane ND 5 4.3 86 58-138
79-00-5 1,1,2-Trichloroethane ND 5 3.6 72 59-139
87-61-6 1,2,3-Trichlorobenzene ND 5 3.9 78 47-141
96-18-4 1,2,3-Trichloropropane ND 5 4.3 86 56-148
120-82-1 1,2,4-Trichlorobenzene ND 5 3.7 74 46-137
95-63-6 1,2,4-Trimethylbenzene ND 5 3.7 74 41-138
108-67-8 1,3,5-Trimethylbenzene ND 5 3.7 74 45-138
127-18-4 Tetrachloroethylene ND 5 3.8 76 45-145
108-88-3 Toluene ND 5 3.6 72 52-134
79-01-6 Trichloroethylene ND 5 3.7 74 54-143
75-69-4 Trichlorofluoromethane ND 5 5.9 118 36-167
75-01-4 Vinyl chloride 10.5 5 15.4 98 35-162

m,p-Xylene ND 10 7.2 72 49-135
95-47-6 o-Xylene ND 5 3.5 70 49-134
1330-20-7 Xylenes (total) ND 15 10.8 72 50-134

CAS No. Surrogate Recoveries MS JC91356-1 JC91356-1 Limits

2199-69-1 1,2-Dichlorobenzene-d4 100% 97% 97% 70-130%
460-00-4 4-Bromofluorobenzene 99% 95% 97% 70-130%

* = Outside of Control Limits.
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Matrix Spike Summary Page 3 of 3     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC91356-1MS 1B120269.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-1 1B120264.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-1 1B120266.D 10 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

(a) Outside control limits due to high level in sample relative to spike amount.
(b) Result is from Run #2.

* = Outside of Control Limits.
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Matrix Spike Summary Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC91133-1MS 3A162550.D 1 07/10/19 RS n/a n/a V3A7041
JC91133-1 3A162546.D 1 07/10/19 RS n/a n/a V3A7041

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC91133-1, JC91133-2, JC91133-3

JC91133-1 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

123-91-1 1,4-Dioxane 2.7 20 25.6 115 28-162

CAS No. Surrogate Recoveries MS JC91133-1 Limits

17647-74-41,4-Dioxane-d8 117% 125% 25-195%

* = Outside of Control Limits.
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Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC91356-2DUP 1B120270.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-2 1B120265.D 1 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

JC91356-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

67-64-1 Acetone ND ND nc 10
78-93-3 2-Butanone ND ND nc 12
71-43-2 Benzene ND ND nc 10
108-86-1 Bromobenzene ND ND nc 10
74-97-5 Bromochloromethane ND ND nc 10
75-27-4 Bromodichloromethane ND ND nc 10
75-25-2 Bromoform ND ND nc 10
74-83-9 Bromomethane ND ND nc 10
104-51-8 n-Butylbenzene ND ND nc 10
135-98-8 sec-Butylbenzene ND ND nc 10
98-06-6 tert-Butylbenzene ND ND nc 10
75-15-0 Carbon disulfide ND ND nc 19
108-90-7 Chlorobenzene ND ND nc 10
75-00-3 Chloroethane ND ND nc 10
67-66-3 Chloroform ND ND nc 12
74-87-3 Chloromethane ND ND nc 10
95-49-8 o-Chlorotoluene ND ND nc 10
106-43-4 p-Chlorotoluene ND ND nc 10
56-23-5 Carbon tetrachloride ND ND nc 10
75-34-3 1,1-Dichloroethane ND ND nc 10
75-35-4 1,1-Dichloroethylene ND ND nc 10
563-58-6 1,1-Dichloropropene ND ND nc 10
96-12-8 1,2-Dibromo-3-chloropropaneND ND nc 10
106-93-4 1,2-Dibromoethane ND ND nc 10
107-06-2 1,2-Dichloroethane ND ND nc 10
78-87-5 1,2-Dichloropropane ND ND nc 10
142-28-9 1,3-Dichloropropane ND ND nc 10
594-20-7 2,2-Dichloropropane ND ND nc 10
124-48-1 Dibromochloromethane ND ND nc 10
74-95-3 Dibromomethane ND ND nc 10
75-71-8 Dichlorodifluoromethane ND ND nc 10
541-73-1 m-Dichlorobenzene ND ND nc 10
95-50-1 o-Dichlorobenzene ND ND nc 10
106-46-7 p-Dichlorobenzene ND ND nc 10
156-60-5 trans-1,2-Dichloroethylene ND ND nc 10
156-59-2 cis-1,2-Dichloroethylene 1.9 1.7 11* a 10

* = Outside of Control Limits.
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Duplicate Summary Page 2 of 3     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC91356-2DUP 1B120270.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-2 1B120265.D 1 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

JC91356-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

10061-01-5cis-1,3-Dichloropropene ND ND nc 10
10061-02-6trans-1,3-Dichloropropene ND ND nc 10
100-41-4 Ethylbenzene ND ND nc 10
87-68-3 Hexachlorobutadiene ND ND nc 10
591-78-6 2-Hexanone ND ND nc 10
98-82-8 Isopropylbenzene ND ND nc 10
99-87-6 p-Isopropyltoluene ND ND nc 10
75-09-2 Methylene chloride ND ND nc 10
1634-04-4 Methyl Tert Butyl Ether ND ND nc 10
108-10-1 4-Methyl-2-pentanone ND ND nc 10
91-20-3 Naphthalene ND ND nc 10
103-65-1 n-Propylbenzene ND ND nc 10
100-42-5 Styrene ND ND nc 10
630-20-6 1,1,1,2-Tetrachloroethane ND ND nc 10
71-55-6 1,1,1-Trichloroethane ND ND nc 10
79-34-5 1,1,2,2-Tetrachloroethane ND ND nc 10
79-00-5 1,1,2-Trichloroethane ND ND nc 10
87-61-6 1,2,3-Trichlorobenzene ND ND nc 10
96-18-4 1,2,3-Trichloropropane ND ND nc 10
120-82-1 1,2,4-Trichlorobenzene ND ND nc 10
95-63-6 1,2,4-Trimethylbenzene ND ND nc 10
108-67-8 1,3,5-Trimethylbenzene ND ND nc 10
127-18-4 Tetrachloroethylene ND ND nc 10
108-88-3 Toluene ND ND nc 10
79-01-6 Trichloroethylene ND ND nc 10
75-69-4 Trichlorofluoromethane ND ND nc 10
75-01-4 Vinyl chloride 2.6 2.5 4 10

m,p-Xylene ND ND nc 10
95-47-6 o-Xylene ND ND nc 10
1330-20-7 Xylenes (total) ND ND nc 10

CAS No. Surrogate Recoveries DUP JC91356-2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 98% 96% 70-130%
460-00-4 4-Bromofluorobenzene 95% 94% 70-130%

* = Outside of Control Limits.
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Duplicate Summary Page 3 of 3     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC91356-2DUP 1B120270.D 1 07/12/19 BK n/a n/a V1B5807
JC91356-2 1B120265.D 1 07/12/19 BK n/a n/a V1B5807

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC91133-1, JC91133-2, JC91133-3

(a) High RPD due to low concentration of hit

* = Outside of Control Limits.
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Duplicate Summary Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC91133-2DUP 3A162552.D 1 07/10/19 RS n/a n/a V3A7041
JC91133-2 3A162547.D 1 07/10/19 RS n/a n/a V3A7041

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC91133-1, JC91133-2, JC91133-3

JC91133-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

123-91-1 1,4-Dioxane 2.7 2.5 8 48

CAS No. Surrogate Recoveries DUP JC91133-2 Limits

17647-74-41,4-Dioxane-d8 120% 127% 25-195%

* = Outside of Control Limits.
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V1B5806-BFB Injection Date: 07/11/19
Lab File ID: 1B120247.D Injection Time: 14:06 
Instrument ID: GCMS1B

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 14.99 - 40.0% of mass 95 3424 20.0 Pass
75 30.0 - 80.0% of mass 95 8612 50.4 Pass
95 Base peak, 100% relative abundance 17100 100.0 Pass
96 5.0 - 9.0% of mass 95 1206 7.05 Pass
173 Less than 2.0% of mass 174 0 0.00 (0.00) a Pass
174 50.0 - 120.0% of mass 95 14298 83.6 Pass
175 5.0 - 9.0% of mass 174 1017 5.95 (7.11) a Pass
176 95.0 - 101.0% of mass 174 13890 81.2 (97.1) a Pass
177 5.0 - 9.0% of mass 176 989 5.78 (7.12) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V1B5806-IC5806 1B120248.D 07/11/19 14:38 00:32 Initial cal 0.2
V1B5806-IC5806 1B120249.D 07/11/19 15:09 01:03 Initial cal 0.5
V1B5806-IC5806 1B120250.D 07/11/19 15:40 01:34 Initial cal 1
V1B5806-IC5806 1B120251.D 07/11/19 16:11 02:05 Initial cal 2
V1B5806-IC5806 1B120252.D 07/11/19 16:43 02:37 Initial cal 5
V1B5806-ICC5806 1B120253.D 07/11/19 17:14 03:08 Initial cal 10
V1B5806-IC5806 1B120254.D 07/11/19 17:45 03:39 Initial cal 20
V1B5806-IC5806 1B120255.D 07/11/19 18:16 04:10 Initial cal 40
V1B5806-IC5806 1B120256.D 07/11/19 18:47 04:41 Initial cal 80
V1B5806-ICV5806 1B120259.D 07/11/19 20:20 06:14 Initial cal verification 10
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V1B5807-BFB Injection Date: 07/12/19
Lab File ID: 1B120260.D Injection Time: 08:02 
Instrument ID: GCMS1B

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 14.99 - 40.0% of mass 95 3727 20.3 Pass
75 30.0 - 80.0% of mass 95 9337 50.8 Pass
95 Base peak, 100% relative abundance 18382 100.0 Pass
96 5.0 - 9.0% of mass 95 1241 6.75 Pass
173 Less than 2.0% of mass 174 0 0.00 (0.00) a Pass
174 50.0 - 120.0% of mass 95 14062 76.5 Pass
175 5.0 - 9.0% of mass 174 1146 6.23 (8.15) a Pass
176 95.0 - 101.0% of mass 174 13442 73.1 (95.6) a Pass
177 5.0 - 9.0% of mass 176 939 5.11 (6.99) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V1B5807-CC5806 1B120261.D 07/12/19 08:51 00:49 Continuing cal 5
V1B5807-BS 1B120261.D 07/12/19 08:51 00:49 Blank Spike
V1B5807-MB 1B120262.D 07/12/19 09:28 01:26 Method Blank
ZZZZZZ 1B120263.D 07/12/19 10:04 02:02 (unrelated sample)
JC91356-1 1B120264.D 07/12/19 10:36 02:34 (used for QC only; not part of job JC91133)
JC91356-2 1B120265.D 07/12/19 11:07 03:05 (used for QC only; not part of job JC91133)
JC91356-1 1B120266.D 07/12/19 11:38 03:36 (used for QC only; not part of job JC91133)
ZZZZZZ 1B120267.D 07/12/19 12:09 04:07 (unrelated sample)
ZZZZZZ 1B120268.D 07/12/19 12:40 04:38 (unrelated sample)
JC91356-1MS 1B120269.D 07/12/19 13:10 05:08 Matrix Spike
JC91356-2DUP 1B120270.D 07/12/19 13:42 05:40 Duplicate
JC91133-3 1B120271.D 07/12/19 14:12 06:10 TRIP BLANK
ZZZZZZ 1B120272.D 07/12/19 15:18 07:16 (unrelated sample)
ZZZZZZ 1B120273.D 07/12/19 15:49 07:47 (unrelated sample)
ZZZZZZ 1B120274.D 07/12/19 16:20 08:18 (unrelated sample)
ZZZZZZ 1B120275.D 07/12/19 16:50 08:48 (unrelated sample)
ZZZZZZ 1B120276.D 07/12/19 17:21 09:19 (unrelated sample)
ZZZZZZ 1B120277.D 07/12/19 17:52 09:50 (unrelated sample)
ZZZZZZ 1B120278.D 07/12/19 18:23 10:21 (unrelated sample)
ZZZZZZ 1B120279.D 07/12/19 18:54 10:52 (unrelated sample)
JC91133-1 1B120280.D 07/12/19 19:25 11:23 RW-12270CM-070219
JC91133-2 1B120281.D 07/12/19 19:56 11:54 RW-12270CM-070219-F
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V3A6923-BFB Injection Date: 07/18/18
Lab File ID: 3A160428.D Injection Time: 16:55 
Instrument ID: GCMS3A

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 15.0 - 40.0% of mass 95 25408 20.8 Pass
75 30.0 - 60.0% of mass 95 62880 51.6 Pass
95 Base peak, 100% relative abundance 121864 100.0 Pass
96 5.0 - 9.0% of mass 95 8101 6.65 Pass
173 Less than 2.0% of mass 174 826 0.68 (0.81) a Pass
174 50.0 - 120.0% of mass 95 102317 84.0 Pass
175 5.0 - 9.0% of mass 174 8168 6.70 (7.98) a Pass
176 95.0 - 101.0% of mass 174 100370 82.4 (98.1) a Pass
177 5.0 - 9.0% of mass 176 6691 5.49 (6.67) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V3A6923-IC6923 3A160429.D 07/18/18 17:26 00:31 Initial cal 0.25
V3A6923-IC6923 3A160430.D 07/18/18 17:52 00:57 Initial cal 0.4
V3A6923-IC6923 3A160431.D 07/18/18 18:18 01:23 Initial cal 1
V3A6923-IC6923 3A160432.D 07/18/18 18:43 01:48 Initial cal 2
V3A6923-IC6923 3A160433.D 07/18/18 19:09 02:14 Initial cal 5
V3A6923-ICC6923 3A160434.D 07/18/18 19:35 02:40 Initial cal 20
V3A6923-IC6923 3A160435.D 07/18/18 20:00 03:05 Initial cal 50
V3A6923-IC6923 3A160436.D 07/18/18 20:26 03:31 Initial cal 100
V3A6923-IC6923 3A160437.D 07/18/18 20:52 03:57 Initial cal 200
V3A6923-ICV6923 3A160443.D 07/18/18 23:25 06:30 Initial cal verification 20
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V3A7041-BFB Injection Date: 07/10/19
Lab File ID: 3A162540.D Injection Time: 08:14 
Instrument ID: GCMS3A

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 15.0 - 40.0% of mass 95 15966 21.4 Pass
75 30.0 - 60.0% of mass 95 37369 50.0 Pass
95 Base peak, 100% relative abundance 74714 100.0 Pass
96 5.0 - 9.0% of mass 95 4946 6.62 Pass
173 Less than 2.0% of mass 174 330 0.44 (0.68) a Pass
174 50.0 - 120.0% of mass 95 48760 65.3 Pass
175 5.0 - 9.0% of mass 174 4020 5.38 (8.24) a Pass
176 95.0 - 101.0% of mass 174 47986 64.2 (98.4) a Pass
177 5.0 - 9.0% of mass 176 3158 4.23 (6.58) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V3A7041-CC6923 3A162541.D 07/10/19 08:43 00:29 Continuing cal 5
V3A7041-BS 3A162542.D 07/10/19 09:14 01:00 Blank Spike
V3A7041-BSD 3A162543.D 07/10/19 09:42 01:28 Blank Spike Duplicate
V3A7041-MB 3A162544.D 07/10/19 10:19 02:05 Method Blank
JC91133-3 3A162545.D 07/10/19 10:51 02:37 TRIP BLANK
JC91133-1 3A162546.D 07/10/19 11:20 03:06 RW-12270CM-070219
JC91133-2 3A162547.D 07/10/19 11:49 03:35 RW-12270CM-070219-F
ZZZZZZ 3A162548.D 07/10/19 12:18 04:04 (unrelated sample)
ZZZZZZ 3A162549.D 07/10/19 12:47 04:33 (unrelated sample)
JC91133-1MS 3A162550.D 07/10/19 13:15 05:01 Matrix Spike
JC91133-2DUP 3A162552.D 07/10/19 14:13 05:59 Duplicate
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Surrogate Recovery Summary Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Method: EPA 524.2 REV 4.1 Matrix: AQ

Samples and QC shown here apply to the above method

Lab Lab
Sample ID File ID S1 S2

JC91133-1 1B120280.D 95 90
JC91133-2 1B120281.D 96 88
JC91133-3 1B120271.D 97 94
JC91356-1MS 1B120269.D 100 99
JC91356-2DUP 1B120270.D 98 95
V1B5807-BS 1B120261.D 103 99
V1B5807-MB 1B120262.D 99 99

Surrogate Recovery
Compounds Limits

S1= 1,2-Dichlorobenzene-d4 70-130%
S2= 4-Bromofluorobenzene 70-130%
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Surrogate Recovery Summary Page 1 of 1     
Job Number: JC91133
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Method: SW846 8260C BY SIM Matrix: AQ

Samples and QC shown here apply to the above method

Lab Lab
Sample ID File ID S1

JC91133-1 3A162546.D 125
JC91133-2 3A162547.D 127
JC91133-3 3A162545.D 126
JC91133-1MS 3A162550.D 117
JC91133-2DUP 3A162552.D 120
V3A7041-BS 3A162542.D 110
V3A7041-BSD 3A162543.D 108
V3A7041-MB 3A162544.D 112

Surrogate Recovery
Compounds Limits

S1= 1,4-Dioxane-d8 25-195%
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SGS North America Inc.

Sample Summary

WSP Environment & Energy
Job No: JC92613

Kop-Flex, Hanover, VA
Project No:   31401545.001

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

JC92613-1 08/01/19 10:15CC 08/02/19 DW Drinking Water RW-12270CM-080119-F

JC92613-2 08/01/19 10:20CC 08/02/19 DW Drinking Water RW-12270CM-080119

JC92613-3 08/01/19 10:20CC 08/02/19 DW Drinking Water TB TB-080119
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Summary of Hits Page 1 of 1     
Job Number: JC92613
Account: WSP Environment & Energy
Project: Kop-Flex, Hanover, VA
Collected: 08/01/19

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

JC92613-1 RW-12270CM-080119-F

1,1,1-Trichloroethane 0.22 J 0.50 0.22 ug/l EPA 524.2 REV 4.1
1,4-Dioxane 1.8 0.40 0.095 ug/l SW846 8260C BY SIM

JC92613-2 RW-12270CM-080119

1,1-Dichloroethylene 4.4 0.50 0.19 ug/l EPA 524.2 REV 4.1
1,4-Dioxane 1.7 0.40 0.095 ug/l SW846 8260C BY SIM

JC92613-3 TB-080119

Acetone 4.1 J 5.0 2.5 ug/l EPA 524.2 REV 4.1
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SGS North America Inc.

Sample Results

Report of Analysis

Dayton, NJ

Section 3
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: RW-12270CM-080119-F 
Lab Sample ID: JC92613-1 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1B120445.D 1 08/06/19 12:03 BK n/a n/a V1B5821
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result MCL RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 5.0 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform a ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 100 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride a ND 5.0 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 7.0 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 0.20 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.050 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 5.0 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 5.0 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: RW-12270CM-080119-F 
Lab Sample ID: JC92613-1 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 600 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 75 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 100 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 70 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 700 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 5.0 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 100 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane 0.22 200 0.50 0.22 ug/l J
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 5.0 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 70 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 5.0 0.50 0.23 ug/l
108-88-3 Toluene ND 1000 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 5.0 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 2.0 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 10000 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 98% 70-130%
460-00-4 4-Bromofluorobenzene 89% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Report of Analysis Page 3 of 3     

Client Sample ID: RW-12270CM-080119-F 
Lab Sample ID: JC92613-1 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

(a) Associated CCV outside of control limits high, sample was ND. This compound in BS is outside in house QC
criteria bias high.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: RW-12270CM-080119-F 
Lab Sample ID: JC92613-1 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water   Date Received: 08/02/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162820.D 1 08/08/19 12:54 RS n/a n/a V3A7051
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result MCL RL MDL Units Q

123-91-1 1,4-Dioxane 1.8 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 98% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: RW-12270CM-080119 
Lab Sample ID: JC92613-2 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1B120446.D 1 08/06/19 12:34 BK n/a n/a V1B5821
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result MCL RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 5.0 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform a ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 100 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride a ND 5.0 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene 4.4 7.0 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 0.20 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.050 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 5.0 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 5.0 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: RW-12270CM-080119 
Lab Sample ID: JC92613-2 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 600 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 75 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 100 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 70 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 700 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 5.0 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 100 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane ND 200 0.50 0.22 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 5.0 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 70 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 5.0 0.50 0.23 ug/l
108-88-3 Toluene ND 1000 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 5.0 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 2.0 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 10000 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 100% 70-130%
460-00-4 4-Bromofluorobenzene 88% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Report of Analysis Page 3 of 3     

Client Sample ID: RW-12270CM-080119 
Lab Sample ID: JC92613-2 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

(a) Associated CCV outside of control limits high, sample was ND. This compound in BS is outside in house QC
criteria bias high.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: RW-12270CM-080119 
Lab Sample ID: JC92613-2 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water   Date Received: 08/02/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162821.D 1 08/08/19 13:23 RS n/a n/a V3A7051
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result MCL RL MDL Units Q

123-91-1 1,4-Dioxane 1.7 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 95% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: TB-080119 
Lab Sample ID: JC92613-3 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water TB   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1B120444.D 1 08/06/19 11:32 BK n/a n/a V1B5821
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result MCL RL MDL Units Q

67-64-1 Acetone 4.1 5.0 2.5 ug/l J
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 5.0 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform a ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 100 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride a ND 5.0 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 7.0 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 0.20 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.050 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 5.0 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 5.0 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: TB-080119 
Lab Sample ID: JC92613-3 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water TB   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 600 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 75 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 100 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 70 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 700 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 5.0 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 100 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane ND 200 0.50 0.22 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 5.0 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 70 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 5.0 0.50 0.23 ug/l
108-88-3 Toluene ND 1000 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 5.0 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 2.0 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 10000 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 98% 70-130%
460-00-4 4-Bromofluorobenzene 90% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Report of Analysis Page 3 of 3     

Client Sample ID: TB-080119 
Lab Sample ID: JC92613-3 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water TB   Date Received: 08/02/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

(a) Associated CCV outside of control limits high, sample was ND. This compound in BS is outside in house QC
criteria bias high.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: TB-080119 
Lab Sample ID: JC92613-3 Date Sampled: 08/01/19 
Matrix: DW - Drinking Water TB   Date Received: 08/02/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162822.D 1 08/08/19 13:52 RS n/a n/a V3A7051
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result MCL RL MDL Units Q

123-91-1 1,4-Dioxane ND 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 86% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Dayton, NJ

Section 4
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JC92613: Chain of Custody
Page 1 of 2
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JC92613: Chain of Custody
Page 2 of 2
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SGS North America Inc.

MS Volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries
• Instrument Performance Checks (BFB)
• Surrogate Recovery Summaries
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Method Blank Summary Page 1 of 2     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5821-MB 1B120443.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride ND 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l
95-50-1 o-Dichlorobenzene ND 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 0.50 0.14 ug/l
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Method Blank Summary Page 2 of 2     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5821-MB 1B120443.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

CAS No. Compound Result RL MDL Units Q

10061-01-5cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
10061-02-6trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
100-41-4 Ethylbenzene ND 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane ND 0.50 0.22 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 0.50 0.23 ug/l
108-88-3 Toluene ND 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Limits

2199-69-1 1,2-Dichlorobenzene-d4 98% 70-130%
460-00-4 4-Bromofluorobenzene 90% 70-130%
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Method Blank Summary Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V3A7051-MB 3A162816.D 1 08/08/19 RS n/a n/a V3A7051

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC92613-1, JC92613-2, JC92613-3

CAS No. Compound Result RL MDL Units Q

123-91-1 1,4-Dioxane ND 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Limits

17647-74-41,4-Dioxane-d8 79% 25-195%
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Blank Spike Summary Page 1 of 3     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5821-BS 1B120442.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

67-64-1 Acetone 20 16.5 83 70-130
78-93-3 2-Butanone 20 16.8 84 70-130
71-43-2 Benzene 5 5.1 102 70-130
108-86-1 Bromobenzene 5 5.1 102 70-130
74-97-5 Bromochloromethane 5 5.4 108 70-130
75-27-4 Bromodichloromethane 5 5.4 108 70-130
75-25-2 Bromoform 5 6.6 132* a 70-130
74-83-9 Bromomethane 5 5.9 118 70-130
104-51-8 n-Butylbenzene 5 4.6 92 70-130
135-98-8 sec-Butylbenzene 5 4.8 96 70-130
98-06-6 tert-Butylbenzene 5 4.6 92 70-130
75-15-0 Carbon disulfide 5 5.4 108 70-130
108-90-7 Chlorobenzene 5 5.0 100 70-130
75-00-3 Chloroethane 5 5.4 108 70-130
67-66-3 Chloroform 5 5.0 100 70-130
74-87-3 Chloromethane 5 5.4 108 70-130
95-49-8 o-Chlorotoluene 5 4.9 98 70-130
106-43-4 p-Chlorotoluene 5 4.7 94 70-130
56-23-5 Carbon tetrachloride 5 6.9 138* a 70-130
75-34-3 1,1-Dichloroethane 5 5.0 100 70-130
75-35-4 1,1-Dichloroethylene 5 4.9 98 70-130
563-58-6 1,1-Dichloropropene 5 5.1 102 70-130
96-12-8 1,2-Dibromo-3-chloropropane5 4.5 90 70-130
106-93-4 1,2-Dibromoethane 5 4.8 96 70-130
107-06-2 1,2-Dichloroethane 5 5.0 100 70-130
78-87-5 1,2-Dichloropropane 5 5.0 100 70-130
142-28-9 1,3-Dichloropropane 5 4.9 98 70-130
594-20-7 2,2-Dichloropropane 5 6.0 120 70-130
124-48-1 Dibromochloromethane 5 5.7 114 70-130
74-95-3 Dibromomethane 5 5.1 102 70-130
75-71-8 Dichlorodifluoromethane 5 6.5 130 70-130
541-73-1 m-Dichlorobenzene 5 5.0 100 70-130
95-50-1 o-Dichlorobenzene 5 4.9 98 70-130
106-46-7 p-Dichlorobenzene 5 4.8 96 70-130
156-60-5 trans-1,2-Dichloroethylene 5 5.0 100 70-130
156-59-2 cis-1,2-Dichloroethylene 5 4.9 98 70-130

* = Outside of Control Limits.
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Blank Spike Summary Page 2 of 3     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5821-BS 1B120442.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

10061-01-5cis-1,3-Dichloropropene 5 4.8 96 70-130
10061-02-6trans-1,3-Dichloropropene 5 5.1 102 70-130
100-41-4 Ethylbenzene 5 4.8 96 70-130
87-68-3 Hexachlorobutadiene 5 5.3 106 70-130
591-78-6 2-Hexanone 20 16.8 84 70-130
98-82-8 Isopropylbenzene 5 4.6 92 70-130
99-87-6 p-Isopropyltoluene 5 4.6 92 70-130
75-09-2 Methylene chloride 5 5.3 106 70-130
1634-04-4 Methyl Tert Butyl Ether 5 4.6 92 70-130
108-10-1 4-Methyl-2-pentanone 20 17.4 87 70-130
91-20-3 Naphthalene 5 4.1 82 70-130
103-65-1 n-Propylbenzene 5 4.8 96 70-130
100-42-5 Styrene 5 4.5 90 70-130
630-20-6 1,1,1,2-Tetrachloroethane 5 5.6 112 70-130
71-55-6 1,1,1-Trichloroethane 5 5.5 110 70-130
79-34-5 1,1,2,2-Tetrachloroethane 5 4.8 96 70-130
79-00-5 1,1,2-Trichloroethane 5 4.9 98 70-130
87-61-6 1,2,3-Trichlorobenzene 5 4.5 90 70-130
96-18-4 1,2,3-Trichloropropane 5 4.9 98 70-130
120-82-1 1,2,4-Trichlorobenzene 5 4.5 90 70-130
95-63-6 1,2,4-Trimethylbenzene 5 4.7 94 70-130
108-67-8 1,3,5-Trimethylbenzene 5 4.8 96 70-130
127-18-4 Tetrachloroethylene 5 4.8 96 70-130
108-88-3 Toluene 5 4.7 94 70-130
79-01-6 Trichloroethylene 5 4.8 96 70-130
75-69-4 Trichlorofluoromethane 5 6.2 124 70-130
75-01-4 Vinyl chloride 5 6.0 120 70-130

m,p-Xylene 10 9.6 96 70-130
95-47-6 o-Xylene 5 4.7 94 70-130
1330-20-7 Xylenes (total) 15 14.3 95 70-130

CAS No. Surrogate Recoveries BSP Limits

2199-69-1 1,2-Dichlorobenzene-d4 103% 70-130%
460-00-4 4-Bromofluorobenzene 97% 70-130%

* = Outside of Control Limits.
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Blank Spike Summary Page 3 of 3     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5821-BS 1B120442.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

(a) High percent recoveries and no associated positive reported in the QC batch.

* = Outside of Control Limits.
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Blank Spike Summary Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V3A7051-BS 3A162815.D 1 08/08/19 RS n/a n/a V3A7051

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC92613-1, JC92613-2, JC92613-3

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

123-91-1 1,4-Dioxane 20 16.1 81 48-137

CAS No. Surrogate Recoveries BSP Limits

17647-74-41,4-Dioxane-d8 82% 25-195%

* = Outside of Control Limits.

28 of 40

JC92613

5
5.2.2



Matrix Spike Summary Page 1 of 2     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC92636-1MS 1B120457.D 1 08/06/19 BK n/a n/a V1B5821
JC92636-1 1B120456.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

JC92636-1 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

67-64-1 Acetone ND 20 12.9 65 41-142
78-93-3 2-Butanone ND 20 13.3 67 55-129
71-43-2 Benzene ND 5 4.0 80 53-138
108-86-1 Bromobenzene ND 5 3.9 78 54-138
74-97-5 Bromochloromethane ND 5 4.2 84 55-140
75-27-4 Bromodichloromethane ND 5 4.1 82 57-147
75-25-2 Bromoform ND 5 5.2 104 47-137
74-83-9 Bromomethane ND 5 6.0 120 40-162
104-51-8 n-Butylbenzene ND 5 3.2 64 45-144
135-98-8 sec-Butylbenzene ND 5 3.5 70 46-145
98-06-6 tert-Butylbenzene ND 5 3.3 66 48-141
75-15-0 Carbon disulfide ND 5 4.3 86 35-127
108-90-7 Chlorobenzene ND 5 3.7 74 54-135
75-00-3 Chloroethane ND 5 5.7 114 38-153
67-66-3 Chloroform ND 5 3.9 78 57-151
74-87-3 Chloromethane ND 5 5.6 112 39-165
95-49-8 o-Chlorotoluene ND 5 3.5 70 55-142
106-43-4 p-Chlorotoluene ND 5 3.5 70 55-139
56-23-5 Carbon tetrachloride ND 5 5.5 110 49-170
75-34-3 1,1-Dichloroethane ND 5 4.0 80 55-149
75-35-4 1,1-Dichloroethylene ND 5 3.8 76 42-142
563-58-6 1,1-Dichloropropene ND 5 3.8 76 46-151
96-12-8 1,2-Dibromo-3-chloropropaneND 5 4.3 86 48-141
106-93-4 1,2-Dibromoethane ND 5 3.8 76 57-135
107-06-2 1,2-Dichloroethane ND 5 3.9 78 59-166
78-87-5 1,2-Dichloropropane ND 5 3.8 76 53-142
142-28-9 1,3-Dichloropropane ND 5 3.8 76 58-143
594-20-7 2,2-Dichloropropane ND 5 4.5 90 38-165
124-48-1 Dibromochloromethane ND 5 4.4 88 55-138
74-95-3 Dibromomethane ND 5 4.0 80 61-144
75-71-8 Dichlorodifluoromethane ND 5 6.6 132 23-172
541-73-1 m-Dichlorobenzene ND 5 3.9 78 53-138
95-50-1 o-Dichlorobenzene ND 5 3.9 78 54-140
106-46-7 p-Dichlorobenzene ND 5 3.7 74 53-137
156-60-5 trans-1,2-Dichloroethylene ND 5 3.9 78 47-148
156-59-2 cis-1,2-Dichloroethylene ND 5 3.9 78 51-146

* = Outside of Control Limits.
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Matrix Spike Summary Page 2 of 2     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC92636-1MS 1B120457.D 1 08/06/19 BK n/a n/a V1B5821
JC92636-1 1B120456.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

JC92636-1 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

10061-01-5cis-1,3-Dichloropropene ND 5 3.5 70 51-136
10061-02-6trans-1,3-Dichloropropene ND 5 3.7 74 54-142
100-41-4 Ethylbenzene ND 5 3.5 70 51-138
87-68-3 Hexachlorobutadiene ND 5 4.1 82 40-154
591-78-6 2-Hexanone ND 20 14.2 71 53-128
98-82-8 Isopropylbenzene ND 5 3.3 66 49-139
99-87-6 p-Isopropyltoluene ND 5 3.3 66 45-141
75-09-2 Methylene chloride ND 5 4.2 84 54-137
1634-04-4 Methyl Tert Butyl Ether ND 5 3.4 68 53-143
108-10-1 4-Methyl-2-pentanone ND 20 14.1 71 58-127
91-20-3 Naphthalene ND 5 3.2 64 44-140
103-65-1 n-Propylbenzene ND 5 3.4 68 50-142
100-42-5 Styrene ND 5 3.1 62 23-130
630-20-6 1,1,1,2-Tetrachloroethane ND 5 4.4 88 57-144
71-55-6 1,1,1-Trichloroethane ND 5 4.4 88 52-164
79-34-5 1,1,2,2-Tetrachloroethane ND 5 4.2 84 58-138
79-00-5 1,1,2-Trichloroethane ND 5 4.0 80 59-139
87-61-6 1,2,3-Trichlorobenzene ND 5 3.5 70 47-141
96-18-4 1,2,3-Trichloropropane ND 5 4.3 86 56-148
120-82-1 1,2,4-Trichlorobenzene ND 5 3.4 68 46-137
95-63-6 1,2,4-Trimethylbenzene ND 5 3.4 68 41-138
108-67-8 1,3,5-Trimethylbenzene ND 5 3.5 70 45-138
127-18-4 Tetrachloroethylene ND 5 3.8 76 45-145
108-88-3 Toluene ND 5 3.6 72 52-134
79-01-6 Trichloroethylene ND 5 3.9 78 54-143
75-69-4 Trichlorofluoromethane ND 5 6.4 128 36-167
75-01-4 Vinyl chloride ND 5 6.1 122 35-162

m,p-Xylene ND 10 6.9 69 49-135
95-47-6 o-Xylene ND 5 3.4 68 49-134
1330-20-7 Xylenes (total) ND 15 10.3 69 50-134

CAS No. Surrogate Recoveries MS JC92636-1 Limits

2199-69-1 1,2-Dichlorobenzene-d4 103% 97% 70-130%
460-00-4 4-Bromofluorobenzene 94% 87% 70-130%

* = Outside of Control Limits.
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Matrix Spike Summary Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC92810-2MS 3A162823.D 1 08/08/19 RS n/a n/a V3A7051
JC92810-2 3A162817.D 1 08/08/19 RS n/a n/a V3A7051

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC92613-1, JC92613-2, JC92613-3

JC92810-2 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

123-91-1 1,4-Dioxane ND 20 17.1 86 28-162

CAS No. Surrogate Recoveries MS JC92810-2 Limits

17647-74-41,4-Dioxane-d8 93% 85% 25-195%

* = Outside of Control Limits.

31 of 40

JC92613

5
5.3.2



Duplicate Summary Page 1 of 2     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC92613-2DUP 1B120450.D 1 08/06/19 BK n/a n/a V1B5821
JC92613-2 1B120446.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

JC92613-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

67-64-1 Acetone ND ND nc 10
78-93-3 2-Butanone ND ND nc 12
71-43-2 Benzene ND ND nc 10
108-86-1 Bromobenzene ND ND nc 10
74-97-5 Bromochloromethane ND ND nc 10
75-27-4 Bromodichloromethane ND ND nc 10
75-25-2 Bromoform ND ND nc 10
74-83-9 Bromomethane ND ND nc 10
104-51-8 n-Butylbenzene ND ND nc 10
135-98-8 sec-Butylbenzene ND ND nc 10
98-06-6 tert-Butylbenzene ND ND nc 10
75-15-0 Carbon disulfide ND ND nc 19
108-90-7 Chlorobenzene ND ND nc 10
75-00-3 Chloroethane ND ND nc 10
67-66-3 Chloroform ND ND nc 12
74-87-3 Chloromethane ND ND nc 10
95-49-8 o-Chlorotoluene ND ND nc 10
106-43-4 p-Chlorotoluene ND ND nc 10
56-23-5 Carbon tetrachloride ND ND nc 10
75-34-3 1,1-Dichloroethane ND ND nc 10
75-35-4 1,1-Dichloroethylene 4.4 4.1 7 10
563-58-6 1,1-Dichloropropene ND ND nc 10
96-12-8 1,2-Dibromo-3-chloropropaneND ND nc 10
106-93-4 1,2-Dibromoethane ND ND nc 10
107-06-2 1,2-Dichloroethane ND ND nc 10
78-87-5 1,2-Dichloropropane ND ND nc 10
142-28-9 1,3-Dichloropropane ND ND nc 10
594-20-7 2,2-Dichloropropane ND ND nc 10
124-48-1 Dibromochloromethane ND ND nc 10
74-95-3 Dibromomethane ND ND nc 10
75-71-8 Dichlorodifluoromethane ND ND nc 10
541-73-1 m-Dichlorobenzene ND ND nc 10
95-50-1 o-Dichlorobenzene ND ND nc 10
106-46-7 p-Dichlorobenzene ND ND nc 10
156-60-5 trans-1,2-Dichloroethylene ND ND nc 10
156-59-2 cis-1,2-Dichloroethylene ND ND nc 10

* = Outside of Control Limits.
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Duplicate Summary Page 2 of 2     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC92613-2DUP 1B120450.D 1 08/06/19 BK n/a n/a V1B5821
JC92613-2 1B120446.D 1 08/06/19 BK n/a n/a V1B5821

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC92613-1, JC92613-2, JC92613-3

JC92613-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

10061-01-5cis-1,3-Dichloropropene ND ND nc 10
10061-02-6trans-1,3-Dichloropropene ND ND nc 10
100-41-4 Ethylbenzene ND ND nc 10
87-68-3 Hexachlorobutadiene ND ND nc 10
591-78-6 2-Hexanone ND ND nc 10
98-82-8 Isopropylbenzene ND ND nc 10
99-87-6 p-Isopropyltoluene ND ND nc 10
75-09-2 Methylene chloride ND ND nc 10
1634-04-4 Methyl Tert Butyl Ether ND ND nc 10
108-10-1 4-Methyl-2-pentanone ND ND nc 10
91-20-3 Naphthalene ND ND nc 10
103-65-1 n-Propylbenzene ND ND nc 10
100-42-5 Styrene ND ND nc 10
630-20-6 1,1,1,2-Tetrachloroethane ND ND nc 10
71-55-6 1,1,1-Trichloroethane ND ND nc 10
79-34-5 1,1,2,2-Tetrachloroethane ND ND nc 10
79-00-5 1,1,2-Trichloroethane ND ND nc 10
87-61-6 1,2,3-Trichlorobenzene ND ND nc 10
96-18-4 1,2,3-Trichloropropane ND ND nc 10
120-82-1 1,2,4-Trichlorobenzene ND ND nc 10
95-63-6 1,2,4-Trimethylbenzene ND ND nc 10
108-67-8 1,3,5-Trimethylbenzene ND ND nc 10
127-18-4 Tetrachloroethylene ND ND nc 10
108-88-3 Toluene ND ND nc 10
79-01-6 Trichloroethylene ND ND nc 10
75-69-4 Trichlorofluoromethane ND ND nc 10
75-01-4 Vinyl chloride ND ND nc 10

m,p-Xylene ND ND nc 10
95-47-6 o-Xylene ND ND nc 10
1330-20-7 Xylenes (total) ND ND nc 10

CAS No. Surrogate Recoveries DUP JC92613-2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 101% 100% 70-130%
460-00-4 4-Bromofluorobenzene 90% 88% 70-130%

* = Outside of Control Limits.
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Duplicate Summary Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC92810-3DUP 3A162824.D 1 08/08/19 RS n/a n/a V3A7051
JC92810-3 3A162818.D 1 08/08/19 RS n/a n/a V3A7051

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC92613-1, JC92613-2, JC92613-3

JC92810-3 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

123-91-1 1,4-Dioxane 10.4 11.6 11 48

CAS No. Surrogate Recoveries DUP JC92810-3 Limits

17647-74-41,4-Dioxane-d8 101% 93% 25-195%

* = Outside of Control Limits.
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V1B5806-BFB Injection Date: 07/11/19
Lab File ID: 1B120247.D Injection Time: 14:06 
Instrument ID: GCMS1B

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 14.99 - 40.0% of mass 95 3424 20.0 Pass
75 30.0 - 80.0% of mass 95 8612 50.4 Pass
95 Base peak, 100% relative abundance 17100 100.0 Pass
96 5.0 - 9.0% of mass 95 1206 7.05 Pass
173 Less than 2.0% of mass 174 0 0.00 (0.00) a Pass
174 50.0 - 120.0% of mass 95 14298 83.6 Pass
175 5.0 - 9.0% of mass 174 1017 5.95 (7.11) a Pass
176 95.0 - 101.0% of mass 174 13890 81.2 (97.1) a Pass
177 5.0 - 9.0% of mass 176 989 5.78 (7.12) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V1B5806-IC5806 1B120248.D 07/11/19 14:38 00:32 Initial cal 0.2
V1B5806-IC5806 1B120249.D 07/11/19 15:09 01:03 Initial cal 0.5
V1B5806-IC5806 1B120250.D 07/11/19 15:40 01:34 Initial cal 1
V1B5806-IC5806 1B120251.D 07/11/19 16:11 02:05 Initial cal 2
V1B5806-IC5806 1B120252.D 07/11/19 16:43 02:37 Initial cal 5
V1B5806-ICC5806 1B120253.D 07/11/19 17:14 03:08 Initial cal 10
V1B5806-IC5806 1B120254.D 07/11/19 17:45 03:39 Initial cal 20
V1B5806-IC5806 1B120255.D 07/11/19 18:16 04:10 Initial cal 40
V1B5806-IC5806 1B120256.D 07/11/19 18:47 04:41 Initial cal 80
V1B5806-ICV5806 1B120259.D 07/11/19 20:20 06:14 Initial cal verification 10
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V1B5821-BFB Injection Date: 08/06/19
Lab File ID: 1B120440.D Injection Time: 08:58 
Instrument ID: GCMS1B

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 14.99 - 40.0% of mass 95 2964 19.4 Pass
75 30.0 - 80.0% of mass 95 7774 50.8 Pass
95 Base peak, 100% relative abundance 15295 100.0 Pass
96 5.0 - 9.0% of mass 95 1105 7.22 Pass
173 Less than 2.0% of mass 174 0 0.00 (0.00) a Pass
174 50.0 - 120.0% of mass 95 12681 82.9 Pass
175 5.0 - 9.0% of mass 174 923 6.03 (7.28) a Pass
176 95.0 - 101.0% of mass 174 12306 80.5 (97.0) a Pass
177 5.0 - 9.0% of mass 176 842 5.51 (6.84) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V1B5821-CC5806 1B120441.D 08/06/19 09:56 00:58 Continuing cal 10
V1B5821-BS 1B120442.D 08/06/19 10:28 01:30 Blank Spike
V1B5821-MB 1B120443.D 08/06/19 10:59 02:01 Method Blank
JC92613-3 1B120444.D 08/06/19 11:32 02:34 TB-080119
JC92613-1 1B120445.D 08/06/19 12:03 03:05 RW-12270CM-080119-F
JC92613-2 1B120446.D 08/06/19 12:34 03:36 RW-12270CM-080119
ZZZZZZ 1B120447.D 08/06/19 13:06 04:08 (unrelated sample)
ZZZZZZ 1B120448.D 08/06/19 13:37 04:39 (unrelated sample)
JC92613-2DUP 1B120450.D 08/06/19 14:39 05:41 Duplicate
ZZZZZZ 1B120451.D 08/06/19 15:10 06:12 (unrelated sample)
ZZZZZZ 1B120452.D 08/06/19 15:41 06:43 (unrelated sample)
ZZZZZZ 1B120453.D 08/06/19 16:12 07:14 (unrelated sample)
ZZZZZZ 1B120454.D 08/06/19 16:44 07:46 (unrelated sample)
ZZZZZZ 1B120455.D 08/06/19 17:15 08:17 (unrelated sample)
JC92636-1 1B120456.D 08/06/19 17:46 08:48 (used for QC only; not part of job JC92613)
JC92636-1MS 1B120457.D 08/06/19 18:17 09:19 Matrix Spike
ZZZZZZ 1B120458.D 08/06/19 18:48 09:50 (unrelated sample)
ZZZZZZ 1B120459.D 08/06/19 19:20 10:22 (unrelated sample)
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V3A6923-BFB Injection Date: 07/18/18
Lab File ID: 3A160428.D Injection Time: 16:55 
Instrument ID: GCMS3A

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 15.0 - 40.0% of mass 95 25408 20.8 Pass
75 30.0 - 60.0% of mass 95 62880 51.6 Pass
95 Base peak, 100% relative abundance 121864 100.0 Pass
96 5.0 - 9.0% of mass 95 8101 6.65 Pass
173 Less than 2.0% of mass 174 826 0.68 (0.81) a Pass
174 50.0 - 120.0% of mass 95 102317 84.0 Pass
175 5.0 - 9.0% of mass 174 8168 6.70 (7.98) a Pass
176 95.0 - 101.0% of mass 174 100370 82.4 (98.1) a Pass
177 5.0 - 9.0% of mass 176 6691 5.49 (6.67) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V3A6923-IC6923 3A160429.D 07/18/18 17:26 00:31 Initial cal 0.25
V3A6923-IC6923 3A160430.D 07/18/18 17:52 00:57 Initial cal 0.4
V3A6923-IC6923 3A160431.D 07/18/18 18:18 01:23 Initial cal 1
V3A6923-IC6923 3A160432.D 07/18/18 18:43 01:48 Initial cal 2
V3A6923-IC6923 3A160433.D 07/18/18 19:09 02:14 Initial cal 5
V3A6923-ICC6923 3A160434.D 07/18/18 19:35 02:40 Initial cal 20
V3A6923-IC6923 3A160435.D 07/18/18 20:00 03:05 Initial cal 50
V3A6923-IC6923 3A160436.D 07/18/18 20:26 03:31 Initial cal 100
V3A6923-IC6923 3A160437.D 07/18/18 20:52 03:57 Initial cal 200
V3A6923-ICV6923 3A160443.D 07/18/18 23:25 06:30 Initial cal verification 20
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V3A7051-BFB Injection Date: 08/08/19
Lab File ID: 3A162812.D Injection Time: 08:29 
Instrument ID: GCMS3A

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 15.0 - 40.0% of mass 95 22544 19.9 Pass
75 30.0 - 60.0% of mass 95 56321 49.8 Pass
95 Base peak, 100% relative abundance 113093 100.0 Pass
96 5.0 - 9.0% of mass 95 7593 6.71 Pass
173 Less than 2.0% of mass 174 0 0.00 (0.00) a Pass
174 50.0 - 120.0% of mass 95 77330 68.4 Pass
175 5.0 - 9.0% of mass 174 6172 5.46 (7.98) a Pass
176 95.0 - 101.0% of mass 174 74546 65.9 (96.4) a Pass
177 5.0 - 9.0% of mass 176 5219 4.61 (7.00) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V3A7051-CC6923 3A162814.D 08/08/19 09:37 01:08 Continuing cal 5
V3A7051-BS 3A162815.D 08/08/19 10:06 01:37 Blank Spike
V3A7051-MB 3A162816.D 08/08/19 10:54 02:25 Method Blank
JC92810-2 3A162817.D 08/08/19 11:27 02:58 (used for QC only; not part of job JC92613)
JC92810-3 3A162818.D 08/08/19 11:56 03:27 (used for QC only; not part of job JC92613)
ZZZZZZ 3A162819.D 08/08/19 12:25 03:56 (unrelated sample)
JC92613-1 3A162820.D 08/08/19 12:54 04:25 RW-12270CM-080119-F
JC92613-2 3A162821.D 08/08/19 13:23 04:54 RW-12270CM-080119
JC92613-3 3A162822.D 08/08/19 13:52 05:23 TB-080119
JC92810-2MS 3A162823.D 08/08/19 14:21 05:52 Matrix Spike
JC92810-3DUP 3A162824.D 08/08/19 14:50 06:21 Duplicate
ZZZZZZ 3A162825.D 08/08/19 15:19 06:50 (unrelated sample)
ZZZZZZ 3A162826.D 08/08/19 15:48 07:19 (unrelated sample)
ZZZZZZ 3A162827.D 08/08/19 16:17 07:48 (unrelated sample)
ZZZZZZ 3A162828.D 08/08/19 16:46 08:17 (unrelated sample)
ZZZZZZ 3A162829.D 08/08/19 17:14 08:45 (unrelated sample)
ZZZZZZ 3A162830.D 08/08/19 17:43 09:14 (unrelated sample)
ZZZZZZ 3A162831.D 08/08/19 18:12 09:43 (unrelated sample)
ZZZZZZ 3A162832.D 08/08/19 18:41 10:12 (unrelated sample)
ZZZZZZ 3A162833.D 08/08/19 19:10 10:41 (unrelated sample)
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Surrogate Recovery Summary Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Method: EPA 524.2 REV 4.1 Matrix: AQ

Samples and QC shown here apply to the above method

Lab Lab
Sample ID File ID S1 S2

JC92613-1 1B120445.D 98 89
JC92613-2 1B120446.D 100 88
JC92613-3 1B120444.D 98 90
JC92613-2DUP 1B120450.D 101 90
JC92636-1MS 1B120457.D 103 94
V1B5821-BS 1B120442.D 103 97
V1B5821-MB 1B120443.D 98 90

Surrogate Recovery
Compounds Limits

S1= 1,2-Dichlorobenzene-d4 70-130%
S2= 4-Bromofluorobenzene 70-130%

39 of 40

JC92613

5
5.6.1



Surrogate Recovery Summary Page 1 of 1     
Job Number: JC92613
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Method: SW846 8260C BY SIM Matrix: AQ

Samples and QC shown here apply to the above method

Lab Lab
Sample ID File ID S1

JC92613-1 3A162820.D 98
JC92613-2 3A162821.D 95
JC92613-3 3A162822.D 86
JC92810-2MS 3A162823.D 93
JC92810-3DUP 3A162824.D 101
V3A7051-BS 3A162815.D 82
V3A7051-MB 3A162816.D 79

Surrogate Recovery
Compounds Limits

S1= 1,4-Dioxane-d8 25-195%
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SGS North America Inc.

Sample Summary

WSP Environment & Energy
Job No: JC94420

Kop-Flex, Hanover, VA
Project No:   31401545.011-02

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

This report contains results reported as ND = Not detected. The following applies:
Organics ND = Not detected above the MDL

JC94420-1 09/04/19 10:55CC 09/05/19 DW Drinking Water RW-12270CM-090419-F

JC94420-2 09/04/19 11:00CC 09/05/19 DW Drinking Water RW-12270CM-090419-

JC94420-3 09/04/19 11:00CC 09/05/19 DW Drinking Water TB TB-090419
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Summary of Hits Page 1 of 1     
Job Number: JC94420
Account: WSP Environment & Energy
Project: Kop-Flex, Hanover, VA
Collected: 09/04/19

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

JC94420-1 RW-12270CM-090419-F

1,1,1-Trichloroethane 0.27 J 0.50 0.22 ug/l EPA 524.2 REV 4.1
1,4-Dioxane 2.0 0.40 0.095 ug/l SW846 8260C BY SIM

JC94420-2 RW-12270CM-090419-

1,1-Dichloroethylene 4.8 0.50 0.19 ug/l EPA 524.2 REV 4.1
1,1,1-Trichloroethane 0.25 J 0.50 0.22 ug/l EPA 524.2 REV 4.1
1,4-Dioxane 2.0 0.40 0.095 ug/l SW846 8260C BY SIM

JC94420-3 TB-090419

No hits reported in this sample.
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SGS North America Inc.

Sample Results

Report of Analysis

Dayton, NJ

Section 3
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: RW-12270CM-090419-F 
Lab Sample ID: JC94420-1 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1B120860.D 1 09/10/19 13:11 BK n/a n/a V1B5843
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result MCL RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 5.0 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 100 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride a ND 5.0 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 7.0 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 0.20 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.050 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 5.0 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 5.0 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane b ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane b ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: RW-12270CM-090419-F 
Lab Sample ID: JC94420-1 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 600 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 75 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 100 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 70 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 700 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 5.0 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 100 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane 0.27 200 0.50 0.22 ug/l J
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 5.0 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 70 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 5.0 0.50 0.23 ug/l
108-88-3 Toluene ND 1000 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 5.0 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane b ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 2.0 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 10000 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 98% 70-130%
460-00-4 4-Bromofluorobenzene 90% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 3 of 3     

Client Sample ID: RW-12270CM-090419-F 
Lab Sample ID: JC94420-1 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

(a) Associated CCV and BS outside of control limits high, sample was ND.
(b) Associated CCV outside of control limits high, sample was ND.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: RW-12270CM-090419-F 
Lab Sample ID: JC94420-1 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water   Date Received: 09/05/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162955.D 1 09/11/19 14:47 RS n/a n/a V3A7059
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result MCL RL MDL Units Q

123-91-1 1,4-Dioxane 2.0 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 94% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: RW-12270CM-090419- 
Lab Sample ID: JC94420-2 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1B120861.D 1 09/10/19 13:42 BK n/a n/a V1B5843
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result MCL RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 5.0 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 100 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride a ND 5.0 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene 4.8 7.0 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 0.20 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.050 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 5.0 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 5.0 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane b ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane b ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: RW-12270CM-090419- 
Lab Sample ID: JC94420-2 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 600 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 75 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 100 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 70 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 700 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 5.0 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 100 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane 0.25 200 0.50 0.22 ug/l J
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 5.0 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 70 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 5.0 0.50 0.23 ug/l
108-88-3 Toluene ND 1000 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 5.0 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane b ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 2.0 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 10000 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 95% 70-130%
460-00-4 4-Bromofluorobenzene 87% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Report of Analysis Page 3 of 3     

Client Sample ID: RW-12270CM-090419- 
Lab Sample ID: JC94420-2 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

(a) Associated CCV and BS outside of control limits high, sample was ND.
(b) Associated CCV outside of control limits high, sample was ND.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: RW-12270CM-090419- 
Lab Sample ID: JC94420-2 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water   Date Received: 09/05/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162956.D 1 09/11/19 15:16 RS n/a n/a V3A7059
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result MCL RL MDL Units Q

123-91-1 1,4-Dioxane 2.0 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 95% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 3     

Client Sample ID: TB-090419 
Lab Sample ID: JC94420-3 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water TB   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 1B120865.D 1 09/10/19 15:47 BK n/a n/a V1B5843
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

VOA List

CAS No. Compound Result MCL RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 5.0 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 100 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride a ND 5.0 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 7.0 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 0.20 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.050 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 5.0 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 5.0 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane b ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane b ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 3     

Client Sample ID: TB-090419 
Lab Sample ID: JC94420-3 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water TB   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

95-50-1 o-Dichlorobenzene ND 600 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 75 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 100 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 70 0.50 0.14 ug/l
10061-02-6 trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
10061-01-5 cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
100-41-4 Ethylbenzene ND 700 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 5.0 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 100 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane ND 200 0.50 0.22 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 5.0 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 70 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 5.0 0.50 0.23 ug/l
108-88-3 Toluene ND 1000 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 5.0 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane b ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 2.0 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 10000 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 102% 70-130%
460-00-4 4-Bromofluorobenzene 90% 70-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 3 of 3     

Client Sample ID: TB-090419 
Lab Sample ID: JC94420-3 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water TB   Date Received: 09/05/19 
Method: EPA 524.2 REV 4.1 Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

VOA List

CAS No. Compound Result MCL RL MDL Units Q

(a) Associated CCV and BS outside of control limits high, sample was ND.
(b) Associated CCV outside of control limits high, sample was ND.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: TB-090419 
Lab Sample ID: JC94420-3 Date Sampled: 09/04/19 
Matrix: DW - Drinking Water TB   Date Received: 09/05/19 
Method: SW846 8260C BY SIM Percent Solids: n/a 
Project: Kop-Flex, Hanover, VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3A162954.D 1 09/11/19 14:18 RS n/a n/a V3A7059
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result MCL RL MDL Units Q

123-91-1 1,4-Dioxane ND 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

17647-74-4 1,4-Dioxane-d8 98% 25-195%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
MCL = Maximum Contamination Level (40 CFR 141) B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Dayton, NJ

Section 4
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JC94420: Chain of Custody
Page 1 of 2
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JC94420: Chain of Custody
Page 2 of 2
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SGS North America Inc.

MS Volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries
• Instrument Performance Checks (BFB)
• Surrogate Recovery Summaries

Dayton, NJ

Section 5
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Method Blank Summary Page 1 of 3     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5843-MB 1B120856.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

CAS No. Compound Result RL MDL Units Q

67-64-1 Acetone ND 5.0 2.5 ug/l
78-93-3 2-Butanone ND 5.0 0.43 ug/l
71-43-2 Benzene ND 0.50 0.16 ug/l
108-86-1 Bromobenzene ND 0.50 0.12 ug/l
74-97-5 Bromochloromethane ND 0.50 0.17 ug/l
75-27-4 Bromodichloromethane ND 0.50 0.13 ug/l
75-25-2 Bromoform ND 0.50 0.27 ug/l
74-83-9 Bromomethane ND 0.50 0.18 ug/l
104-51-8 n-Butylbenzene ND 0.50 0.068 ug/l
135-98-8 sec-Butylbenzene ND 0.50 0.43 ug/l
98-06-6 tert-Butylbenzene ND 0.50 0.057 ug/l
75-15-0 Carbon disulfide ND 0.50 0.18 ug/l
108-90-7 Chlorobenzene ND 0.50 0.093 ug/l
75-00-3 Chloroethane ND 0.50 0.080 ug/l
67-66-3 Chloroform ND 0.50 0.17 ug/l
74-87-3 Chloromethane ND 0.50 0.13 ug/l
95-49-8 o-Chlorotoluene ND 0.50 0.098 ug/l
106-43-4 p-Chlorotoluene ND 0.50 0.075 ug/l
56-23-5 Carbon tetrachloride ND 0.50 0.24 ug/l
75-34-3 1,1-Dichloroethane ND 0.50 0.22 ug/l
75-35-4 1,1-Dichloroethylene ND 0.50 0.19 ug/l
563-58-6 1,1-Dichloropropene ND 0.50 0.14 ug/l
96-12-8 1,2-Dibromo-3-chloropropaneND 1.0 0.14 ug/l
106-93-4 1,2-Dibromoethane ND 0.50 0.15 ug/l
107-06-2 1,2-Dichloroethane ND 0.50 0.18 ug/l
78-87-5 1,2-Dichloropropane ND 0.50 0.19 ug/l
142-28-9 1,3-Dichloropropane ND 0.50 0.17 ug/l
594-20-7 2,2-Dichloropropane ND 0.50 0.31 ug/l
124-48-1 Dibromochloromethane ND 0.50 0.14 ug/l
74-95-3 Dibromomethane ND 0.50 0.23 ug/l
75-71-8 Dichlorodifluoromethane ND 0.50 0.40 ug/l
541-73-1 m-Dichlorobenzene ND 0.50 0.14 ug/l
95-50-1 o-Dichlorobenzene ND 0.50 0.14 ug/l
106-46-7 p-Dichlorobenzene ND 0.50 0.10 ug/l
156-60-5 trans-1,2-Dichloroethylene ND 0.50 0.21 ug/l
156-59-2 cis-1,2-Dichloroethylene ND 0.50 0.14 ug/l
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Method Blank Summary Page 2 of 3     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5843-MB 1B120856.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

CAS No. Compound Result RL MDL Units Q

10061-01-5cis-1,3-Dichloropropene ND 0.50 0.16 ug/l
10061-02-6trans-1,3-Dichloropropene ND 0.50 0.18 ug/l
100-41-4 Ethylbenzene ND 0.50 0.076 ug/l
87-68-3 Hexachlorobutadiene ND 0.50 0.13 ug/l
591-78-6 2-Hexanone ND 2.0 0.24 ug/l
98-82-8 Isopropylbenzene ND 0.50 0.054 ug/l
99-87-6 p-Isopropyltoluene ND 0.50 0.43 ug/l
75-09-2 Methylene chloride ND 0.50 0.37 ug/l
1634-04-4 Methyl Tert Butyl Ether ND 0.50 0.11 ug/l
108-10-1 4-Methyl-2-pentanone ND 2.0 0.22 ug/l
91-20-3 Naphthalene ND 0.50 0.28 ug/l
103-65-1 n-Propylbenzene ND 0.50 0.066 ug/l
100-42-5 Styrene ND 0.50 0.069 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 0.50 0.20 ug/l
71-55-6 1,1,1-Trichloroethane ND 0.50 0.22 ug/l
79-34-5 1,1,2,2-Tetrachloroethane ND 0.50 0.13 ug/l
79-00-5 1,1,2-Trichloroethane ND 0.50 0.19 ug/l
87-61-6 1,2,3-Trichlorobenzene ND 0.50 0.091 ug/l
96-18-4 1,2,3-Trichloropropane ND 0.50 0.13 ug/l
120-82-1 1,2,4-Trichlorobenzene ND 0.50 0.055 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 0.50 0.40 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 0.50 0.057 ug/l
127-18-4 Tetrachloroethylene ND 0.50 0.23 ug/l
108-88-3 Toluene ND 0.50 0.11 ug/l
79-01-6 Trichloroethylene ND 0.50 0.20 ug/l
75-69-4 Trichlorofluoromethane ND 1.0 0.19 ug/l
75-01-4 Vinyl chloride ND 0.50 0.15 ug/l

m,p-Xylene ND 0.50 0.14 ug/l
95-47-6 o-Xylene ND 0.50 0.076 ug/l
1330-20-7 Xylenes (total) ND 0.50 0.076 ug/l

CAS No. Surrogate Recoveries Limits

2199-69-1 1,2-Dichlorobenzene-d4 100% 70-130%
460-00-4 4-Bromofluorobenzene 90% 70-130%
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Method Blank Summary Page 3 of 3     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5843-MB 1B120856.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  

JC94420-1, JC94420-2, JC94420-3

CAS No. Tentatively Identified Compounds R.T. Est. Conc. Units Q

system artifact 3.66 .87 ug/l J
Total TIC, Volatile 0 ug/l
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Method Blank Summary Page 1 of 1     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V3A7059-MB 3A162945.D 1 09/11/19 RS n/a n/a V3A7059

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC94420-1, JC94420-2, JC94420-3

CAS No. Compound Result RL MDL Units Q

123-91-1 1,4-Dioxane ND 0.40 0.095 ug/l

CAS No. Surrogate Recoveries Limits

17647-74-41,4-Dioxane-d8 113% 25-195%
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Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5843-BS 1B120855.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

67-64-1 Acetone 20 15.8 79 70-130
78-93-3 2-Butanone 20 15.1 76 70-130
71-43-2 Benzene 5 4.4 88 70-130
108-86-1 Bromobenzene 5 4.4 88 70-130
74-97-5 Bromochloromethane 5 4.9 98 70-130
75-27-4 Bromodichloromethane 5 4.9 98 70-130
75-25-2 Bromoform 5 5.7 114 70-130
74-83-9 Bromomethane 5 5.2 104 70-130
104-51-8 n-Butylbenzene 5 4.1 82 70-130
135-98-8 sec-Butylbenzene 5 4.2 84 70-130
98-06-6 tert-Butylbenzene 5 4.0 80 70-130
75-15-0 Carbon disulfide 5 4.9 98 70-130
108-90-7 Chlorobenzene 5 4.3 86 70-130
75-00-3 Chloroethane 5 5.4 108 70-130
67-66-3 Chloroform 5 4.5 90 70-130
74-87-3 Chloromethane 5 5.0 100 70-130
95-49-8 o-Chlorotoluene 5 4.2 84 70-130
106-43-4 p-Chlorotoluene 5 4.2 84 70-130
56-23-5 Carbon tetrachloride 5 8.0 160* a 70-130
75-34-3 1,1-Dichloroethane 5 4.6 92 70-130
75-35-4 1,1-Dichloroethylene 5 4.3 86 70-130
563-58-6 1,1-Dichloropropene 5 4.3 86 70-130
96-12-8 1,2-Dibromo-3-chloropropane5 4.5 90 70-130
106-93-4 1,2-Dibromoethane 5 4.3 86 70-130
107-06-2 1,2-Dichloroethane 5 4.3 86 70-130
78-87-5 1,2-Dichloropropane 5 4.4 88 70-130
142-28-9 1,3-Dichloropropane 5 4.3 86 70-130
594-20-7 2,2-Dichloropropane 5 4.8 96 70-130
124-48-1 Dibromochloromethane 5 5.6 112 70-130
74-95-3 Dibromomethane 5 4.6 92 70-130
75-71-8 Dichlorodifluoromethane 5 5.5 110 70-130
541-73-1 m-Dichlorobenzene 5 4.5 90 70-130
95-50-1 o-Dichlorobenzene 5 4.6 92 70-130
106-46-7 p-Dichlorobenzene 5 4.4 88 70-130
156-60-5 trans-1,2-Dichloroethylene 5 4.6 92 70-130
156-59-2 cis-1,2-Dichloroethylene 5 4.4 88 70-130

* = Outside of Control Limits.
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Blank Spike Summary Page 2 of 3     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5843-BS 1B120855.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

10061-01-5cis-1,3-Dichloropropene 5 4.0 80 70-130
10061-02-6trans-1,3-Dichloropropene 5 4.4 88 70-130
100-41-4 Ethylbenzene 5 4.1 82 70-130
87-68-3 Hexachlorobutadiene 5 4.9 98 70-130
591-78-6 2-Hexanone 20 15.1 76 70-130
98-82-8 Isopropylbenzene 5 3.9 78 70-130
99-87-6 p-Isopropyltoluene 5 4.0 80 70-130
75-09-2 Methylene chloride 5 4.7 94 70-130
1634-04-4 Methyl Tert Butyl Ether 5 4.0 80 70-130
108-10-1 4-Methyl-2-pentanone 20 15.4 77 70-130
91-20-3 Naphthalene 5 3.9 78 70-130
103-65-1 n-Propylbenzene 5 4.1 82 70-130
100-42-5 Styrene 5 3.7 74 70-130
630-20-6 1,1,1,2-Tetrachloroethane 5 5.2 104 70-130
71-55-6 1,1,1-Trichloroethane 5 5.0 100 70-130
79-34-5 1,1,2,2-Tetrachloroethane 5 4.6 92 70-130
79-00-5 1,1,2-Trichloroethane 5 4.5 90 70-130
87-61-6 1,2,3-Trichlorobenzene 5 4.4 88 70-130
96-18-4 1,2,3-Trichloropropane 5 4.6 92 70-130
120-82-1 1,2,4-Trichlorobenzene 5 4.4 88 70-130
95-63-6 1,2,4-Trimethylbenzene 5 4.1 82 70-130
108-67-8 1,3,5-Trimethylbenzene 5 4.1 82 70-130
127-18-4 Tetrachloroethylene 5 4.0 80 70-130
108-88-3 Toluene 5 4.0 80 70-130
79-01-6 Trichloroethylene 5 4.1 82 70-130
75-69-4 Trichlorofluoromethane 5 5.5 110 70-130
75-01-4 Vinyl chloride 5 5.4 108 70-130

m,p-Xylene 10 8.1 81 70-130
95-47-6 o-Xylene 5 4.0 80 70-130
1330-20-7 Xylenes (total) 15 12.1 81 70-130

CAS No. Surrogate Recoveries BSP Limits

2199-69-1 1,2-Dichlorobenzene-d4 108% 70-130%
460-00-4 4-Bromofluorobenzene 97% 70-130%

* = Outside of Control Limits.
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Blank Spike Summary Page 3 of 3     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V1B5843-BS 1B120855.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

(a) High percent recoveries and no associated positive reported in the QC batch.

* = Outside of Control Limits.

28 of 41

JC94420

5
5.2.1



Blank Spike Summary Page 1 of 1     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
V3A7059-BS 3A162944.D 1 09/11/19 RS n/a n/a V3A7059

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC94420-1, JC94420-2, JC94420-3

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

123-91-1 1,4-Dioxane 20 19.7 99 48-137

CAS No. Surrogate Recoveries BSP Limits

17647-74-41,4-Dioxane-d8 104% 25-195%

* = Outside of Control Limits.
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Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC94579-1MS 1B120867.D 1 09/10/19 BK n/a n/a V1B5843
JC94579-1 1B120862.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

JC94579-1 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

67-64-1 Acetone 14.0 20 26.0 60 41-142
78-93-3 2-Butanone 5.8 20 20.2 72 55-129
71-43-2 Benzene ND 5 4.0 80 53-138
108-86-1 Bromobenzene ND 5 4.1 82 54-138
74-97-5 Bromochloromethane ND 5 4.4 88 55-140
75-27-4 Bromodichloromethane ND 5 4.3 86 57-147
75-25-2 Bromoform ND 5 5.7 114 47-137
74-83-9 Bromomethane ND 5 5.3 106 40-162
104-51-8 n-Butylbenzene ND 5 3.6 72 45-144
135-98-8 sec-Butylbenzene ND 5 3.7 74 46-145
98-06-6 tert-Butylbenzene ND 5 3.5 70 48-141
75-15-0 Carbon disulfide ND 5 4.4 88 35-127
108-90-7 Chlorobenzene ND 5 3.9 78 54-135
75-00-3 Chloroethane ND 5 5.4 108 38-153
67-66-3 Chloroform ND 5 3.9 78 57-151
74-87-3 Chloromethane ND 5 5.4 108 39-165
95-49-8 o-Chlorotoluene ND 5 3.8 76 55-142
106-43-4 p-Chlorotoluene ND 5 3.8 76 55-139
56-23-5 Carbon tetrachloride ND 5 7.5 150 49-170
75-34-3 1,1-Dichloroethane ND 5 4.4 88 55-149
75-35-4 1,1-Dichloroethylene ND 5 4.1 82 42-142
563-58-6 1,1-Dichloropropene ND 5 3.9 78 46-151
96-12-8 1,2-Dibromo-3-chloropropaneND 5 4.6 92 48-141
106-93-4 1,2-Dibromoethane ND 5 4.0 80 57-135
107-06-2 1,2-Dichloroethane 0.35 J 5 4.1 75 59-166
78-87-5 1,2-Dichloropropane ND 5 4.0 80 53-142
142-28-9 1,3-Dichloropropane ND 5 4.1 82 58-143
594-20-7 2,2-Dichloropropane ND 5 4.5 90 38-165
124-48-1 Dibromochloromethane ND 5 5.1 102 55-138
74-95-3 Dibromomethane ND 5 4.0 80 61-144
75-71-8 Dichlorodifluoromethane ND 5 5.7 114 23-172
541-73-1 m-Dichlorobenzene ND 5 4.2 84 53-138
95-50-1 o-Dichlorobenzene ND 5 4.3 86 54-140
106-46-7 p-Dichlorobenzene ND 5 4.0 80 53-137
156-60-5 trans-1,2-Dichloroethylene ND 5 4.3 86 47-148
156-59-2 cis-1,2-Dichloroethylene ND 5 4.2 84 51-146

* = Outside of Control Limits.

30 of 41

JC94420

5
5.3.1



Matrix Spike Summary Page 2 of 2     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC94579-1MS 1B120867.D 1 09/10/19 BK n/a n/a V1B5843
JC94579-1 1B120862.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

JC94579-1 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

10061-01-5cis-1,3-Dichloropropene ND 5 3.6 72 51-136
10061-02-6trans-1,3-Dichloropropene ND 5 3.9 78 54-142
100-41-4 Ethylbenzene ND 5 3.6 72 51-138
87-68-3 Hexachlorobutadiene ND 5 4.3 86 40-154
591-78-6 2-Hexanone ND 20 15.7 79 53-128
98-82-8 Isopropylbenzene ND 5 3.5 70 49-139
99-87-6 p-Isopropyltoluene ND 5 3.6 72 45-141
75-09-2 Methylene chloride ND 5 4.2 84 54-137
1634-04-4 Methyl Tert Butyl Ether 6.5 5 10.3 76 53-143
108-10-1 4-Methyl-2-pentanone ND 20 16.0 80 58-127
91-20-3 Naphthalene ND 5 3.6 72 44-140
103-65-1 n-Propylbenzene ND 5 3.6 72 50-142
100-42-5 Styrene ND 5 3.3 66 23-130
630-20-6 1,1,1,2-Tetrachloroethane ND 5 4.8 96 57-144
71-55-6 1,1,1-Trichloroethane ND 5 4.7 94 52-164
79-34-5 1,1,2,2-Tetrachloroethane ND 5 4.8 96 58-138
79-00-5 1,1,2-Trichloroethane ND 5 4.1 82 59-139
87-61-6 1,2,3-Trichlorobenzene ND 5 3.9 78 47-141
96-18-4 1,2,3-Trichloropropane ND 5 4.8 96 56-148
120-82-1 1,2,4-Trichlorobenzene ND 5 3.8 76 46-137
95-63-6 1,2,4-Trimethylbenzene ND 5 3.6 72 41-138
108-67-8 1,3,5-Trimethylbenzene ND 5 3.6 72 45-138
127-18-4 Tetrachloroethylene ND 5 3.8 76 45-145
108-88-3 Toluene ND 5 3.7 74 52-134
79-01-6 Trichloroethylene 0.47 J 5 4.2 75 54-143
75-69-4 Trichlorofluoromethane ND 5 5.6 112 36-167
75-01-4 Vinyl chloride ND 5 5.6 112 35-162

m,p-Xylene ND 10 7.2 72 49-135
95-47-6 o-Xylene ND 5 3.5 70 49-134
1330-20-7 Xylenes (total) ND 15 10.7 71 50-134

CAS No. Surrogate Recoveries MS JC94579-1 Limits

2199-69-1 1,2-Dichlorobenzene-d4 105% 98% 70-130%
460-00-4 4-Bromofluorobenzene 93% 88% 70-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC94534-1MS 3A162949.D 1 09/11/19 RS n/a n/a V3A7059
JC94534-1MSD 3A162950.D 1 09/11/19 RS n/a n/a V3A7059
JC94534-1 3A162946.D 1 09/11/19 RS n/a n/a V3A7059

The QC reported here applies to the following samples: Method:  SW846 8260C BY SIM

JC94420-1, JC94420-2, JC94420-3

JC94534-1 Spike MS MS Spike MSD MSD Limits
CAS No. Compound ug/l Q ug/l ug/l % ug/l ug/l % RPD Rec/RPD

123-91-1 1,4-Dioxane 12.2 20 27.8 78 20 26.8 73 4 28-162/64

CAS No. Surrogate Recoveries MS MSD JC94534-1 Limits

17647-74-41,4-Dioxane-d8 104% 97% 130% 25-195%

* = Outside of Control Limits.
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Duplicate Summary Page 1 of 3     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC94420-2DUP 1B120864.D 1 09/10/19 BK n/a n/a V1B5843
JC94420-2 1B120861.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

JC94420-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

67-64-1 Acetone ND ND nc 10
78-93-3 2-Butanone ND ND nc 12
71-43-2 Benzene ND ND nc 10
108-86-1 Bromobenzene ND ND nc 10
74-97-5 Bromochloromethane ND ND nc 10
75-27-4 Bromodichloromethane ND ND nc 10
75-25-2 Bromoform ND ND nc 10
74-83-9 Bromomethane ND ND nc 10
104-51-8 n-Butylbenzene ND ND nc 10
135-98-8 sec-Butylbenzene ND ND nc 10
98-06-6 tert-Butylbenzene ND ND nc 10
75-15-0 Carbon disulfide ND ND nc 19
108-90-7 Chlorobenzene ND ND nc 10
75-00-3 Chloroethane ND ND nc 10
67-66-3 Chloroform ND ND nc 12
74-87-3 Chloromethane ND ND nc 10
95-49-8 o-Chlorotoluene ND ND nc 10
106-43-4 p-Chlorotoluene ND ND nc 10
56-23-5 Carbon tetrachloride ND ND nc 10
75-34-3 1,1-Dichloroethane ND ND nc 10
75-35-4 1,1-Dichloroethylene 4.8 5.4 12* a 10
563-58-6 1,1-Dichloropropene ND ND nc 10
96-12-8 1,2-Dibromo-3-chloropropaneND ND nc 10
106-93-4 1,2-Dibromoethane ND ND nc 10
107-06-2 1,2-Dichloroethane ND ND nc 10
78-87-5 1,2-Dichloropropane ND ND nc 10
142-28-9 1,3-Dichloropropane ND ND nc 10
594-20-7 2,2-Dichloropropane ND ND nc 10
124-48-1 Dibromochloromethane ND ND nc 10
74-95-3 Dibromomethane ND ND nc 10
75-71-8 Dichlorodifluoromethane ND ND nc 10
541-73-1 m-Dichlorobenzene ND ND nc 10
95-50-1 o-Dichlorobenzene ND ND nc 10
106-46-7 p-Dichlorobenzene ND ND nc 10
156-60-5 trans-1,2-Dichloroethylene ND ND nc 10
156-59-2 cis-1,2-Dichloroethylene ND ND nc 10

* = Outside of Control Limits.
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Duplicate Summary Page 2 of 3     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC94420-2DUP 1B120864.D 1 09/10/19 BK n/a n/a V1B5843
JC94420-2 1B120861.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

JC94420-2 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

10061-01-5cis-1,3-Dichloropropene ND ND nc 10
10061-02-6trans-1,3-Dichloropropene ND ND nc 10
100-41-4 Ethylbenzene ND ND nc 10
87-68-3 Hexachlorobutadiene ND ND nc 10
591-78-6 2-Hexanone ND ND nc 10
98-82-8 Isopropylbenzene ND ND nc 10
99-87-6 p-Isopropyltoluene ND ND nc 10
75-09-2 Methylene chloride ND ND nc 10
1634-04-4 Methyl Tert Butyl Ether ND ND nc 10
108-10-1 4-Methyl-2-pentanone ND ND nc 10
91-20-3 Naphthalene ND ND nc 10
103-65-1 n-Propylbenzene ND ND nc 10
100-42-5 Styrene ND ND nc 10
630-20-6 1,1,1,2-Tetrachloroethane ND ND nc 10
71-55-6 1,1,1-Trichloroethane 0.25 J 0.27 J 8 10
79-34-5 1,1,2,2-Tetrachloroethane ND ND nc 10
79-00-5 1,1,2-Trichloroethane ND ND nc 10
87-61-6 1,2,3-Trichlorobenzene ND ND nc 10
96-18-4 1,2,3-Trichloropropane ND ND nc 10
120-82-1 1,2,4-Trichlorobenzene ND ND nc 10
95-63-6 1,2,4-Trimethylbenzene ND ND nc 10
108-67-8 1,3,5-Trimethylbenzene ND ND nc 10
127-18-4 Tetrachloroethylene ND ND nc 10
108-88-3 Toluene ND ND nc 10
79-01-6 Trichloroethylene ND ND nc 10
75-69-4 Trichlorofluoromethane ND ND nc 10
75-01-4 Vinyl chloride ND ND nc 10

m,p-Xylene ND ND nc 10
95-47-6 o-Xylene ND ND nc 10
1330-20-7 Xylenes (total) ND ND nc 10

CAS No. Surrogate Recoveries DUP JC94420-2 Limits

2199-69-1 1,2-Dichlorobenzene-d4 98% 95% 70-130%
460-00-4 4-Bromofluorobenzene 90% 87% 70-130%

* = Outside of Control Limits.
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Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
JC94420-2DUP 1B120864.D 1 09/10/19 BK n/a n/a V1B5843
JC94420-2 1B120861.D 1 09/10/19 BK n/a n/a V1B5843

The QC reported here applies to the following samples: Method:  EPA 524.2 REV 4.1

JC94420-1, JC94420-2, JC94420-3

(a) Outside control limits due to vial differences.

* = Outside of Control Limits.
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V1B5833-BFB Injection Date: 08/28/19
Lab File ID: 1B120680.D Injection Time: 08:16 
Instrument ID: GCMS1B

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 14.99 - 40.0% of mass 95 3560 18.7 Pass
75 30.0 - 80.0% of mass 95 9191 48.4 Pass
95 Base peak, 100% relative abundance 18987 100.0 Pass
96 5.0 - 9.0% of mass 95 1311 6.90 Pass
173 Less than 2.0% of mass 174 0 0.00 (0.00) a Pass
174 50.0 - 120.0% of mass 95 15820 83.3 Pass
175 5.0 - 9.0% of mass 174 1151 6.06 (7.28) a Pass
176 95.0 - 101.0% of mass 174 15180 79.9 (96.0) a Pass
177 5.0 - 9.0% of mass 176 967 5.09 (6.37) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V1B5833-IC5833 1B120681.D 08/28/19 09:46 01:30 Initial cal 0.2
V1B5833-IC5833 1B120682.D 08/28/19 10:18 02:02 Initial cal 0.5
V1B5833-IC5833 1B120683.D 08/28/19 10:49 02:33 Initial cal 1
V1B5833-IC5833 1B120684.D 08/28/19 11:20 03:04 Initial cal 2
V1B5833-IC5833 1B120685.D 08/28/19 11:51 03:35 Initial cal 5
V1B5833-ICC5833 1B120686.D 08/28/19 12:22 04:06 Initial cal 10
V1B5833-IC5833 1B120687.D 08/28/19 13:42 05:26 Initial cal 20
V1B5833-IC5833 1B120688.D 08/28/19 14:12 05:56 Initial cal 40
V1B5833-IC5833 1B120689.D 08/28/19 14:44 06:28 Initial cal 80
V1B5833-ICV5833 1B120691.D 08/28/19 15:49 07:33 Initial cal verification 10
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Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V1B5843-BFB Injection Date: 09/10/19
Lab File ID: 1B120853.D Injection Time: 09:06 
Instrument ID: GCMS1B

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 14.99 - 40.0% of mass 95 2583 17.8 Pass
75 30.0 - 80.0% of mass 95 6953 47.9 Pass
95 Base peak, 100% relative abundance 14513 100.0 Pass
96 5.0 - 9.0% of mass 95 1014 6.99 Pass
173 Less than 2.0% of mass 174 0 0.00 (0.00) a Pass
174 50.0 - 120.0% of mass 95 12283 84.6 Pass
175 5.0 - 9.0% of mass 174 901 6.21 (7.34) a Pass
176 95.0 - 101.0% of mass 174 11756 81.0 (95.7) a Pass
177 5.0 - 9.0% of mass 176 832 5.73 (7.08) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V1B5843-CC5833 1B120854.D 09/10/19 09:47 00:41 Continuing cal 10
V1B5843-BS 1B120855.D 09/10/19 10:25 01:19 Blank Spike
V1B5843-MB 1B120856.D 09/10/19 11:06 02:00 Method Blank
ZZZZZZ 1B120857.D 09/10/19 11:37 02:31 (unrelated sample)
ZZZZZZ 1B120858.D 09/10/19 12:08 03:02 (unrelated sample)
ZZZZZZ 1B120859.D 09/10/19 12:40 03:34 (unrelated sample)
JC94420-1 1B120860.D 09/10/19 13:11 04:05 RW-12270CM-090419-F
JC94420-2 1B120861.D 09/10/19 13:42 04:36 RW-12270CM-090419-
JC94579-1 1B120862.D 09/10/19 14:13 05:07 (used for QC only; not part of job JC94420)
JC94420-2DUP 1B120864.D 09/10/19 15:15 06:09 Duplicate
JC94420-3 1B120865.D 09/10/19 15:47 06:41 TB-090419
ZZZZZZ 1B120866.D 09/10/19 16:18 07:12 (unrelated sample)
JC94579-1MS 1B120867.D 09/10/19 16:49 07:43 Matrix Spike
ZZZZZZ 1B120868.D 09/10/19 17:19 08:13 (unrelated sample)
ZZZZZZ 1B120869.D 09/10/19 17:50 08:44 (unrelated sample)
ZZZZZZ 1B120870.D 09/10/19 18:21 09:15 (unrelated sample)
ZZZZZZ 1B120871.D 09/10/19 18:53 09:47 (unrelated sample)
ZZZZZZ 1B120872.D 09/10/19 19:24 10:18 (unrelated sample)

37 of 41

JC94420

5
5.6.2



Instrument Performance Check (BFB) Page 1 of 1     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V3A6923-BFB Injection Date: 07/18/18
Lab File ID: 3A160428.D Injection Time: 16:55 
Instrument ID: GCMS3A

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 15.0 - 40.0% of mass 95 25408 20.8 Pass
75 30.0 - 60.0% of mass 95 62880 51.6 Pass
95 Base peak, 100% relative abundance 121864 100.0 Pass
96 5.0 - 9.0% of mass 95 8101 6.65 Pass
173 Less than 2.0% of mass 174 826 0.68 (0.81) a Pass
174 50.0 - 120.0% of mass 95 102317 84.0 Pass
175 5.0 - 9.0% of mass 174 8168 6.70 (7.98) a Pass
176 95.0 - 101.0% of mass 174 100370 82.4 (98.1) a Pass
177 5.0 - 9.0% of mass 176 6691 5.49 (6.67) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V3A6923-IC6923 3A160429.D 07/18/18 17:26 00:31 Initial cal 0.25
V3A6923-IC6923 3A160430.D 07/18/18 17:52 00:57 Initial cal 0.4
V3A6923-IC6923 3A160431.D 07/18/18 18:18 01:23 Initial cal 1
V3A6923-IC6923 3A160432.D 07/18/18 18:43 01:48 Initial cal 2
V3A6923-IC6923 3A160433.D 07/18/18 19:09 02:14 Initial cal 5
V3A6923-ICC6923 3A160434.D 07/18/18 19:35 02:40 Initial cal 20
V3A6923-IC6923 3A160435.D 07/18/18 20:00 03:05 Initial cal 50
V3A6923-IC6923 3A160436.D 07/18/18 20:26 03:31 Initial cal 100
V3A6923-IC6923 3A160437.D 07/18/18 20:52 03:57 Initial cal 200
V3A6923-ICV6923 3A160443.D 07/18/18 23:25 06:30 Initial cal verification 20
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Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Sample: V3A7059-BFB Injection Date: 09/11/19
Lab File ID: 3A162941.D Injection Time: 07:33 
Instrument ID: GCMS3A

Raw % Relative
m/e Ion Abundance Criteria Abundance Abundance Pass/Fail

50 15.0 - 40.0% of mass 95 20125 20.1 Pass
75 30.0 - 60.0% of mass 95 50768 50.8 Pass
95 Base peak, 100% relative abundance 99880 100.0 Pass
96 5.0 - 9.0% of mass 95 6629 6.64 Pass
173 Less than 2.0% of mass 174 0 0.00 (0.00) a Pass
174 50.0 - 120.0% of mass 95 69194 69.3 Pass
175 5.0 - 9.0% of mass 174 5438 5.44 (7.86) a Pass
176 95.0 - 101.0% of mass 174 67768 67.8 (97.9) a Pass
177 5.0 - 9.0% of mass 176 4632 4.64 (6.84) b Pass

(a) Value is % of mass 174
(b) Value is % of mass 176

This check applies to the following Samples, MS, MSD, Blanks, and Standards:

Lab Lab Date Time Hours Client
Sample ID File ID Analyzed Analyzed Lapsed Sample ID

V3A7059-CC6923 3A162943.D 09/11/19 08:56 01:23 Continuing cal 5
V3A7059-BS 3A162944.D 09/11/19 09:25 01:52 Blank Spike
V3A7059-MB 3A162945.D 09/11/19 09:54 02:21 Method Blank
JC94534-1 3A162946.D 09/11/19 10:26 02:53 (used for QC only; not part of job JC94420)
ZZZZZZ 3A162947.D 09/11/19 10:55 03:22 (unrelated sample)
ZZZZZZ 3A162948.D 09/11/19 11:25 03:52 (unrelated sample)
JC94534-1MS 3A162949.D 09/11/19 11:54 04:21 Matrix Spike
JC94534-1MSD 3A162950.D 09/11/19 12:23 04:50 Matrix Spike Duplicate
ZZZZZZ 3A162952.D 09/11/19 13:20 05:47 (unrelated sample)
ZZZZZZ 3A162953.D 09/11/19 13:49 06:16 (unrelated sample)
JC94420-3 3A162954.D 09/11/19 14:18 06:45 TB-090419
JC94420-1 3A162955.D 09/11/19 14:47 07:14 RW-12270CM-090419-F
JC94420-2 3A162956.D 09/11/19 15:16 07:43 RW-12270CM-090419-
ZZZZZZ 3A162957.D 09/11/19 15:44 08:11 (unrelated sample)
ZZZZZZ 3A162958.D 09/11/19 16:13 08:40 (unrelated sample)
ZZZZZZ 3A162959.D 09/11/19 16:42 09:09 (unrelated sample)
ZZZZZZ 3A162960.D 09/11/19 17:12 09:39 (unrelated sample)
ZZZZZZ 3A162961.D 09/11/19 17:41 10:08 (unrelated sample)
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Surrogate Recovery Summary Page 1 of 1     
Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Method: EPA 524.2 REV 4.1 Matrix: AQ

Samples and QC shown here apply to the above method

Lab Lab
Sample ID File ID S1 S2

JC94420-1 1B120860.D 98 90
JC94420-2 1B120861.D 95 87
JC94420-3 1B120865.D 102 90
JC94420-2DUP 1B120864.D 98 90
JC94579-1MS 1B120867.D 105 93
V1B5843-BS 1B120855.D 108 97
V1B5843-MB 1B120856.D 100 90

Surrogate Recovery
Compounds Limits

S1= 1,2-Dichlorobenzene-d4 70-130%
S2= 4-Bromofluorobenzene 70-130%
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Job Number: JC94420
Account: ESCVAR WSP Environment & Energy
Project: Kop-Flex, Hanover, VA

Method: SW846 8260C BY SIM Matrix: AQ

Samples and QC shown here apply to the above method

Lab Lab
Sample ID File ID S1

JC94420-1 3A162955.D 94
JC94420-2 3A162956.D 95
JC94420-3 3A162954.D 98
JC94534-1MS 3A162949.D 104
JC94534-1MSD 3A162950.D 97
V3A7059-BS 3A162944.D 104
V3A7059-MB 3A162945.D 113

Surrogate Recovery
Compounds Limits

S1= 1,4-Dioxane-d8 25-195%
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ENCLOSURE B – WELL ABANDONMENT REPORTS



A-ZONE 
ENVIRONMENTAL SERVICES 

August 23, 2019 

Brian Chew 
Supervisor, Well Construction and Groundwater Quality Program 
Anne Arundel County Health Department 
3 Harry S. Truman Pkwy. 
Annapolis, MD 21401 

Re: Well Abandonment Reports 

Dear Mr. Chew: 

Enclosed please find 2 completed Water Well Abandonment-Sealing Report Forms 
and two well tags for a site on Fairbanks Drive. 

If you have any questions or need any additional information, please do not hesitate 
to contact me at 304- 724-6458 or csealander@a-zoneenvironmental.com. 

Sincerely, 

() 1;1'tiiip} 9-~r-
Christina J. Sealander 
Office Manager 

/ 

WWW .A-ZONEENVIRONMENTAL .COM 
P 304 .724 .6458 F 304.724.6459 

2181 Berryville Pike I Charles Town, WV 25414 
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