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2019 Annual Groundwater Summary

Brickhaven No.2 Mine Tract “A” Structural Fill Permit 19-10

The Brickhaven No.2 Mine Tract “A” Structural Fill groundwater monitoring system is designed
to meet the requirements of the North Carolina Coal Ash Management Act of 2014 (CAMA) and
North Carolina Department of Environmental Quality Rule 15A NCAC 13B Section .1631.

HDR conducted the required 2019 semi-annual sampling events on January 21-25 and July 8-
12, 2019. Groundwater monitoring and sampling at the site is governed by the following:

¢ North Carolina - Coal Ash Management Act (CAMA) of 2014 (Senate Bill 729)

e Water Quality Monitoring Plan Brickhaven No.2 Mine Tract “A” Structural Fill, approved
March 2015

¢ North Carolina Department of Environmental Quality (NCDEQ) Permit No. 1910-
STRUC-2015, issued June 5, 2015

e NCDEQ Solid Waste Section Guidelines for Groundwater, Soil, and Surface Water
Sampling, April 2008

e NCDEQ Division of Water Management memorandum concerning electronic document
submittal for routine groundwater and surface water monitoring, November 5, 2014

e U.S. Environmental Protection Agency (EPA) Region |, Low Stress (low flow) Purging
and Sampling Procedure for the Collection of Ground Water Samples from Monitoring
Wells, January 19, 2010

e EPA 2009, Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities,
Unified Guidance and CFR 40 257.93 (f)(3)

The spring and fall summary reports with an EPA method of statistical analysis were submitted
to the NCDEQ Division of Waste Management on June 7 and December 9, 2019 respectively.
The reports are attached for reference and can be found on the NCDEQ website at this location
https://deqg.nc.gov/about/divisions/waste-management/laserfiche. The following information has
been provided in those reports:

e Status of the groundwater monitoring for the structural fill

e A summary of site conditions and key actions completed during the routine reporting
period

o Description of conditions encountered and actions employed to define the conditions

o Key activities proposed for the upcoming year

¢ A map showing the background (or upgradient) and downgradient monitoring wells

e Monitoring data obtained from sampling of wells, including information on the samples
collected


https://deq.nc.gov/about/divisions/waste-management/laserfiche

Charah Solutions, Inc.
2019 Annual Groundwater Summary

The findings of the groundwater sampling and laboratory testing conducted in 2019 indicate the
presence of naturally occurring constituents that were detected at various levels both prior to
and after placement of coal combustion products.

On June 21, 2019, the NCDEQ issued a letter to Charah to begin assessment monitoring, citing
exceedances of groundwater standards established in 15A NCAC 2L .0202 (2L Standards) and
surface water standards established in 15A NCAC 2B .0211 and .0216 (2B Standards) at the
Brickhaven No. 2 Mine Structural Fill. Charah submitted a Groundwater and Surface Water
Assessment Work Plan (Work Plan) to NCDEQ on August 16, 2019. Collection and analysis of
the following samples were proposed in the Work Plan:

e Soil samples from areas within the former General Shale mine, but beyond the area of
CCP placement by Charah;

¢ Groundwater samples from proposed and existing monitoring wells;

o Surface water samples from proposed and existing locations; and,

e Leachate samples from the designated leachate sampling location.

In addition, Charah proposed to perform geochemical analyses of soil and ash quality data to
groundwater quality data to confirm or deny the Structural Fill as a potential source of elevated
concentrations of inorganic constituents reported in groundwater and surface water in the
vicinity of the Site. Further, these data will be used to construct a three-dimensional
groundwater flow and transport model to demonstrate groundwater movement patterns in the
subsurface near the Structural Fill and to simulate the fate and transport of the constituents
detected during groundwater monitoring. Based on the schedule proposed by Charah in
correspondence dated September 30, 2019 and approved by NCDEQ on October 4, 2019, the
results of assessment monitoring activities will be summarized in an Assessment Monitoring
Report to be submitted to NCDEQ on July 27, 2020. Copies of the Work Plan and schedule
submitted to NCDEQ are attached.

As HDR’s authorized representative, | have prepared or supervised the preparation of the
referenced documents above; which have been prepared in general accordance with industry
standards and practices; and the information contained therein is truthful and accurate to the
best of my knowledge.

Mark P. Filardi, LG
Sr. Geologist

HDR Engineering, Inc. of the Carolinas
440 South Church St, Suite 1000
Charlotte, NC 28202-2075
704.338.6700

NC License F0116



Charah Solutions, Inc. | 2019 Annual Groundwater Summary
Attachment A — 2019 First Semi-Annual Detection Monitoring Report

Attachment A — 2019 First

Semi-Annual Detection
Monitoring Report




':ﬁm USE ONLY: | | [JPaper Report  []Electronic Data - Email CD (data loaded: Yes / No ) Doc/Event #:
NC DENR Environmental Monitoring

Division of Waste Management - Solid Waste Reporting Form

Notice: This form and any information attached to it are "Public Records" as defined in NC General Statute 132-1. As such, these documents are
available for inspection and examination by any person upon request (NC General Statute 132-6).

Instructions:
. Prepare one form for each individually monitored unit.

. Please type or print legibly.

. Attach a notification table with values that attain or exceed NC 2L groundwater standards or NC 2B surface water standards. The notification
must include a preliminary analysis of the cause and significance of each value. (e.g. naturally occurring, off-site source, pre-existing
condition, etc.).

. Attach a notification table of any groundwater or surface water values that equal or exceed the reporting limits.

. Attach a notification table of any methane gas values that attain or exceed explosive gas levels. This includes any structures on or nearby the
facility (NCAC 13B .1629 (4)(a)(i).

. Send the original signed and sealed form, any tables, and Electronic Data Deliverable to: Compliance Unit, NCDENR-DWM, Solid Waste
Section, 1646 Mail Service Center, Raleigh, NC 27699-1646.

Solid Waste Monitoring Data Submittal information
Name of entity submitting data (laboratory, consultant, facility owner):

Green Meadow - Charah Solutions, Inc.

Contact for questions about data formatting. Include data preparer's name, telephone number and E-mail address:

Name: Michael Plummer, PE Phone: 704-338-6700

E-mail: michael.plummer@hdrinc.com

NC Landfill Rule: Actual sampling dates (e.g.,

Facility name: Facility Address: Facility Permit#  (.0500 or .1600) October 20-24, 2006)
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1 Introduction

1.1 Purpose

The purpose of this 2019 First Semi-Annual Detection Monitoring Report is to summarize semi-
annual detection monitoring at the Brickhaven No.2 Mine Tract “A” Structural Fill site in
Moncure, Chatham County, North Carolina. The report includes results from the January 21-25,
2019 semi-annual detection monitoring event, as well as the statistical results calculated for this
monitoring event.

The next semi-annual monitoring event will take place in July 2019.

1.2 Regulatory Compliance

Operating under Facility Permit #1910-STRUT-2015, Charah is required to monitor groundwater
and surface water quality at designated locations. Per the Water Quality Monitoring Plan
(Buxton, 2015a), groundwater samples are collected from 11 monitoring wells (MW-1 through
MW-8, BG-1, and BG-2) and two surface water locations (SW-1 and SW-2). Groundwater
samples are analyzed for constituents listed in NCDEQ Solid Waste Appendix | and II, 40 CFR
257 Appendix Ill, and 40 CFR 257 Appendix IV. If sampling results indicate impacts to
groundwater or surface water, Charah must notify NCDEQ within 14 days. If no impacts are
observed, Charah must submit a report of the sampling results to NCDEQ with 120 days of the
sampling event.

Groundwater monitoring and sampling at the site is governed by the following:

* North Carolina - Coal Ash Management Act (CAMA) of 2014 (Senate Bill 729).

*  Water Quality Monitoring Plan, Brickhaven No.2 Mine Tract “A” Structural Fill, approved
March 2015 (Buxton, 2015a).

¢ North Carolina Department of Environment and Natural Resources (NCDENR)' Permit
No. 1910-STRUC-2015, issued June 5, 2015.

« NCDENR Solid Waste Section Guidelines for Groundwater, Soil, and Surface Water
Sampling, April 2008 including Groundwater Rules .1600.

*  NCDENR Division of Water Management memorandum concerning electronic document
submittal for routine groundwater and surface water monitoring, November 5, 2014.

* U.S. Environmental Protection Agency (EPA) Region |, Low Stress (low flow) Purging
and Sampling Procedure for the Collection of Ground Water Samples from Monitoring
Wells, January 19, 2010.

Groundwater monitoring and sampling at the site is also conducted in general accordance with
the U.S. EPA’s “Disposal of Coal Combustion Residuals from Electric Utilities” rule (CCR Rule).

1 On September 18, 2015, the North Carolina Department of Environment and Natural Resources (NCDENR)
became the North Carolina Department of Environmental Quality (NCDEQ). Both naming conventions are used in
this report, as appropriate.
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1.3 Site Location and Operation

The site is located in Chatham County, approximately four miles southeast of Moncure, North
Carolina (Figure 1). The owner of the site is Green Meadow, LLC (Green Meadow). Charah
Solutions, Inc. (Charah) is responsible for the operation and maintenance of the site. The mine
property is approximately 301 acres in total; of which 145 acres is permitted for structural fill
placement of coal combustion products (CCP).

The property located within the structural fill area was previously owned by General Shale Brick,
Inc., which operated the site and an adjacent property as a clay mine beginning in 1985 for their
off-site brick manufacturing facility. Mined clay was stockpiled and then transported
approximately 3.5 miles south to Brickhaven, North Carolina for brick manufacturing.

The area immediately surrounding the site primarily consists of rural residential (approximately
2,500 feet east, 1,000 feet southeast, and 1,000 feet southwest), commercial, industrial,
wooded and agricultural property. According to information obtained from the Chatham County
GIS website (October 2015), municipal water is available to the surrounding area.

Charah began CCP placement in the first composite liner containment system (Cell 1, Sub Cell
1A) on October 23, 2015. CCP placement has occurred in Cell 1, Cell 2, Cell 6A and Cell 6B.
Charah has placed just over 7.3 million tons of CCP material in the structural fill at the time of
this report. CCP materials (including fly ash, bottom ash, boiler slag, and/or flue gas
desulfurization materials) were initially brought to the site by truck through October 2015 until
transportation was changed to rail in January 2016. The CCP originated at the Duke Energy
Carolinas (DEC) Riverbend Steam Station and Duke Energy Progress (DEP) L.V. Sutton
Energy Complex (Sutton Plant) sites.

Leachate (i.e., product generated from the liquids present in the fill at the time of placement
and/or stormwater that infiltrates the fill) is managed on-site through the collection, storage, and
disposal of the resultant liquid. Green Meadow has approved pump and haul permits to dispose
of leachate at the City of Sanford’s Big Buffalo Creek Wastewater Treatment Plant and the
Town of Spring Lake’s South Harnett Regional Wastewater Treatment Plant.

1.4 Groundwater Monitoring System

The groundwater monitoring system was designed to provide background groundwater quality
data prior to the placement of CCP in the structural fill and early detection of potential CCP
constituents subsequent to CCP placement to be protective of human health and the
environment. The groundwater monitoring system is comprised of ten (10) wells: eight wells are
located downgradient/side-gradient (MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7R and
MW-8) and two wells are considered to represent background groundwater quality (BG-1 and
BG-2). Well construction details are presented in Table 1.

Background monitoring well BG-1 was installed in July of 2015 near the entrance of the site
along Moncure-Flatwood Road. This location was selected to provide groundwater quality data
in an area of the site presumed to not be impacted by historic or current usage of the site. Upon
statistical analysis of groundwater quality data collected pre- and post-CCP placement,
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concentrations of target analytes from well BG-1 appear to be anonymously low when
compared to pre-CCP conditions elsewhere on-site. With approval from NCDEQ, Charah
installed a second background well (BG-2) southwest of the structural fill in December 2018 to
evaluate spatial variability of inorganic concentrations across the site. This 2019 first semi-
annual sampling event constitutes the first time well BG-2 was sampled. A boring log and
survey data for BG-2 are included in Appendix A.

MW-7R was installed in April of 2017 as a replacement for monitoring well MW-7 as
documented and approved in the May 25, 2017 memorandum to NCDEQ - Solid Waste Section.
MW-7 will temporarily remain onsite for water level gauging purposes only.



Table 1: Well Construction, Survey, and Groundwater Elevations
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Pad TOC TD TD Screen Screened DTW GW
Well ID Northing Easting Elev. Elev. (ft. (ft. Length Interval (ft. Elevation Lithologic Unit
BGS) BTOC) (ft.) (ft. BGS) BTOC)
BG-1 670898.50 1996348.25 225.64 228.19 40.50 43.05 15 26-41 9.69 218.50 Layered Rock/PWR*
BG-2 669278.99 1990476.10 191.41 194.23 23.29 26.11 10 13-23 10.95 183.28 Layered Rock/PWR*
MW-1 674737.98 1993417.69 277.28 280.08 72.50 75.30 15 57-72 59.56 220.52 Layered Rock/PWR*
MW-2 673677.07 1994537.54 229.27 231.76 47.66 50.15 15 30-45 36.15 195.61 Layered Rock/PWR*
MW-3 672474.63 1994834.76 220.00 222.56 40.80 43.36 15 25-40 23.53 199.03 PWR
MW-4 671326.48 1994974.40 214.49 21713 22.70 25.34 10 13-23 12.97 204.16 Residuum/PWR
MW-5 671081.19 1993779.03 242.72 244 .86 44.00 46.14 10 34-44 21.00 223.86 PWR
MW-6 671267.60 1992793.34 228.63 231.10 27.00 29.47 15 12-27 6.21 224.89 Residuum/PWR
MW-7 672306.28 1992642.35 229.53 231.71 15.00 17.18 10 5-15 16.31 215.40 Residuum/PWR
MW-7R  672221.96 1992702.98 239.99 242.22 36.00 39.94 10 26-36 22.40 219.82 Residuum/PWR

MW-8 673304.83 1992200.37 233.41 236.47 46.00 49.06 15 31-46 34.62 201.85 PWR

Notes:

1. Top-of-casing, ground surface elevations and horizontal locations at MW-4 (PZM-1), MW-5 (PZM-22) and MW-7 (PZM-27) surveyed by Lawrence Surveying of Monroe, NC.

2. Top-of-casing, ground surface elevations and horizontal locations at BG-1, MW-1, MW-3, MW-6, MW-8 and MW-7R surveyed by McAdams of Durham, NC.

3. Top-of-casing, ground surface elevations and horizontal location at monitoring well MW-2 surveyed by McAdams of Durham, NC.

4.  Top-of-casing, ground surface elevations and horizontal location at monitoring well BG-2 surveyed by McAdams of Durham, NC.

5. TD=total depth; BGS=below ground surface; TOC=top of casing; DTW = Depth-to-Water; BTOC = below top-of-casing; GW = groundwater.

6. Depth to water measurements obtained on January 21, 2019, to the nearest 0.01 foot with a water level meter.

7. Well locations and elevations based on NAD 83 horizontal datum and NGVD88 vertical datum.

8. * =interpreted lithologic unit based on relative drilling hardness and geologic judgment during well installation.
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1.5 Site Topography and Geographical Setting

Based on review of the 1993 USGS topographic quadrangle (Figure 2) and GIS mapping, the
topography of the site and immediately surrounding area can be characterized by moderately
rolling hills, which are dissected by dendritic creeks. Prior to mining by General Shale, a
topographic ridge was present within the site, extending from the northwestern corner of the
present-day structural fill toward the southeast. Thus, historic drainage was to the
north/northwest/west and to the northeast/east/southeast away from the ridge, as shown on
Figure 3.

1.6 Geologic and Hydrogeologic Setting

1.6.1 Regional Geology
The site is located within the Piedmont physiographical province of North Carolina, which is a
northeast-southwest trending region extending from New York to Alabama.

According to the 1985 North Carolina Geologic Map prepared by the North Carolina Geological
Survey, the site is located in the Triassic Basin Belt of the Piedmont physiographic province.
The basement rocks of the Triassic Basin Belt include conglomerate, sandstone, mudstone,
limestone, coal, and shale. The majority of the subject property is located within the Sanford
Formation which contains conglomerate, fanglomerate, sandstone, and mudstone. The far
western portion of the site is located in the Cummock Formation which contains sandstone,
mudstone, gray and black coal, and carbonaceous shale. The Triassic Basin is bounded by
felsic metavolcanic rock within the Carolina Slate Belt approximately 6.5 miles to the northwest;
and is contacted by metamorphosed granite and biotite gneiss and schist of the Raleigh Belt
along a normal fault approximately 2.5 miles to the southeast. The Triassic Basin formations
have been intruded by north northwest-south southeast trending igneous diabase dikes during
the Jurassic Period (~144 to 208 Ma), and contain northeast-southwest trending normal faults.
However, none of these faults were indicated to exist at the subject site on the 1985 geologic
map (NCDENR, 1985).

In the Piedmont, the bedrock is typically overlain by a mantle of weathered rock
(residuum/saprolite), which has an average thickness of approximately 25 feet. The
residuum/saprolite consists of varying amounts of unconsolidated clays, silts, and sands, with
lesser amounts of rock fragments. Due to the range of the parent rock composition and the
variable susceptibility to weathering of each rock type, the residuum/saprolite range widely in
color, texture, and thickness. Generally, the residuum/saprolite is thickest near inter-stream
divides (ridges) and thins toward stream beds. In profile, the residuum/saprolite normally grades
from clayey soils near the land surface to sandier, partially weathered rock above competent
bedrock (Buxton, 2014).

1.6.2 Site Geology

The geology of the site can be subdivided into six units which include fill, flood plain, soil
horizon, residuum, partially weathered rock, and layered rock. These units generally grade
downward from a soil horizon, to residuum, to partially weathered rock and finally layered rock.
Fill materials were limited to the road bed and berm located around the east and west sides of
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MW-4. Flood plain sediments were only identified at MW-4 on the southeast corner of the site.
The following summary of site-specific units is based on boring logs originally included in the
Design Hydrogeologic Report (Buxton, March 2016).

FILL

Fill materials were primarily identified in the road bed and berm located around the east and
west sides near MW-4 and generally consisted of mottled reddish yellow, orange, brown, and
light gray sandy silty clay with quartz and brick gravel.

FLOOD PLAIN

Flood plain sediments were only located adjacent to MW-4 on the southeast corner of the site.
Sediments were associated with a former adjacent intermittent tributary creek and can be
generally characterized as mottled light gray fine sandy silty clay. The flood plain sediments
were approximately 5 feet thick in this area and had been deposited above residuum. Based on
geotechnical laboratory data, the flood plain sediments were identified as lean clay (CL) under
the Unified Soil Classification System (USCS).

SOIL HORIZON

The soil horizon is characterized as mottled yellowish, brown, orange, and red silty clay and
clayey silt. Root structures were common. The soil horizon at the site is formed from the
continued weathering and biologic reworking of residuum, and ranges from 2 to 15 feet in
thickness, when present. Based on geotechnical laboratory data, the soil horizon consisted of
clayey sand (SC), elastic silt (MH), and lean clay (CL) and had a hydraulic conductivity of 2.86 x
107 cm/sec.

RESIDUUM

Residuum is characterized as mottled (black and gray) red and reddish brown sandy silty clay
with infrequent quartz gravel and cobbles. Residuum is characteristically fissile, often breaking
in horizontal sheets. Residuum generally retains the remnant texture, structure and mineral
content of the rock from which it was formed, and ranges from 5 to 15 feet in thickness.
Residuum has a Standard Penetration Resistance (N) of less than 100 blows per foot. Based on
geotechnical laboratory data, the residuum consisted of lean clay (CL) with hydraulic
conductivity ranging from 7.69 x 108 cm/sec to 3.69 x 10-° cm/sec.

PARTIALLY WEATHERED ROCK

Partially weathered rock is characterized as mottled (light green and purple) brown, reddish
gray, and weak red silty clay and weathered mudstone, which are often fissile. Partially
weathered rock generally retains the remnant texture, structure, and mineral content of the rock
from which it was formed, and ranges from 5 to 40 feet in thickness. Partially weathered rock
has an N-value of 100 blows per foot or greater and can generally be drilled with standard
hollow-stem auger drilling technology. Based on geotechnical laboratory data, partially
weathered rock consisted of lean clay (CL). Hydraulic conductivity ranged from 2.433 x 10+
cm/sec to 7.154 x 10-¢ cm/sec, according to slug or recovery test data (for wells screened solely
in partially weathered rock).
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LAYERED ROCK

Based on rock coring activities conducted near MW-7/MW-7R and visual inspection of the
layered rock exposed on the north side of the MW-4 area, layered rock at the site is primarily
composed of reddish to light tan gray mudstone, cross-bedded muddy sandstone, and muddy
sandy conglomerate (rounded quartz gravel and cobbles). Layered rock generally occurs as
horizontally oriented and relatively thin intermittent layers (especially within the upper 15 feet of
contacting layered rock) across the site, based on rock coring and the horizontal fissile nature of
residuum and partially weathered rock. Layered rock contained horizontal to near vertical
fracturing. Large fractures, oriented approximately N 40° to 60° E at 70 ° northwest, were
observed in weathered mudstone to the immediate northeast near MW-8. Rock Quality
Designation (RQD) values for the MW-8 area rock core (21-inch recovery) were poor (47.6%).
The occurrence of layered rock at the site was generally defined by auger refusal.

1.6.3 Regional Hydrogeology

The occurrence and movement of groundwater in the Piedmont physiographic province are
within two separate but interconnected water-bearing zones that typically comprise one aquifer.
A shallow water-bearing zone typically occurs within the residuum/saprolite and a deeper zone
within the underlying bedrock.

Groundwater in the residuum/saprolite zone occurs in the interstitial pore spaces between the
individual sediment grains. Groundwater in this zone generally flows from topographic highs to
topographic lows. The occurrence and movement of groundwater in the underlying bedrock
zone are controlled by joints and fractures within the bedrock. Groundwater within this deeper
zone may occur under confined or semi-confined conditions, depending on the extent of
fracturing at the saprolite/bedrock interface. Deeper groundwater movement is typically
controlled by the distribution of openings in the bedrock and can be variable.
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2 Groundwater Flow Characteristics

On January 21, 2019, groundwater depth was measured in each well. Depths-to-water ranged
from 6.21 feet (MW-6) to 59.56 feet below top of casing (MW-1). Groundwater elevations
ranged from 183.28 feet in well BG-2 to 224.89 feet in well MW-6 (Table 1). Historic
groundwater elevations are shown in Table 2. Monitoring well locations are shown on Figure 3.



Table 2: Historic Groundwater Elevations
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Groundwater Elevation

wenp T
Aug-15 Oct-15 Nov-15 Jan-16 Feb-16  Apr-16  Jun-16 Jul-16 Jan-17  Apr-17 Jul-17 Jan-18 Jul-18 Jan-19
BG-1 228.19 216.31 21570 216.83 218.14 218.94 21846 218.46 218.74 217.08 216.61 216.76 211.96 215.37 218.50
BG-2 194.23 NG NG NG NG NG NG NG NG NG NG NG NG NG 183.28
MW-1  280.08 220.04 220.18 220.55 222.03 22276 221.83 221.83 22151 220.58 219.72 21919 21761 218.03 220.52
MW-2  229.97 191.78 190.20 19290 197.19 198.82 201.17 201.17 204.62 20542 201.63 201.58 186.33 195.65 195.61
MW-3 22256 207.62 208.46 210.29 210.64 212.31 21236 212.36 204.81 202.35 202.36 203.91 199.53 194.38 199.03
MW-4  217.13 205.53 206.37 206.83 206.98 211.36 208.34 208.34 205.66 203.67 203.30 204.10 202.16 203.43 204.16
MW-5 24486 232.01 229.66 230.11 230.16 228.69 220.06 220.06 22296 203.32 221.53 22260 218.86 221.93 223.86
MW-6 2311 22331 223.99 223.97 22453 22475 22413 22413 22407 22454 223.31 223.58 22214 22221 224.89
MW-7  231.71 22345 22236 22253 216.11 21531 21566 215.65 216.21 21542 21559 216.09 21503 21597 215.40
MW-7R  242.22 NG NG NG NG NG NG NG NG NG NG 220.92 217.54 220.30 219.82
MW-8  236.47 199.98 200.58 201.35 200.60 200.55 199.49 199.49 199.82 199.31 199.11 198.98 198.75 198.45 201.85

Notes:

1. NG - Not Gauged; MW-7R installed April 2017 and BG-2 installed December 2018.

FR
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2.1.1 Groundwater Flow Direction

Groundwater at the site flows away from the historic northwest to southeast trending
topographic ridge that was present prior to mine development by General Shale (Figure 4).
Groundwater elevations and general flow directions remain consistent with previous background
and detection monitoring events.

2.1.2 Hydraulic Conductivity

Horizontal hydraulic conductivity of aquifer materials adjacent to the well screen were estimated
through in-situ slug testing during the Design Hydrogeologic Report (Buxton, 2016). Results are
provided in Table 3.

Table 3: Hydraulic Conductivity

Well Screen Screened Estimated Hydraulic Lithologic Unit

ID Length Interval Effective Conductivity

(ft) (ft) Porosity (%) (K, cm/sec)
BG-1 15 26-41 0.075 7.76E-05 Layered Rock/PWR*
BG-2 10 13-23 NA NA Layered Rock/PWR*
MW-1 15 57-72 0.075 4.11E-04 Layered Rock/PWR*
MW-2 15 30-45 0.05 3.41E-06 Layered Rock/PWR*
MW-3 15 25-40 0.05 4.08E-07 PWR
MW-4 10 13-23 0.14 1.41E-04 Residuum/PWR
MW-5 10 34-44 0.075 8.01E-06 PWR
MW-6 15 12-27 0.15 1.10E-04 Residuum/PWR
MW-7 10 5-15 0.15 1.26E-06 Residuum/PWR
MW-8 15 26-36 0.075 1.29E-04 PWR
Notes:

1. Hydraulic conductivity values determined by Buxton Environmental, Inc. on September 10, 2015, by conducting rising head
slug tests; and solved utilizing the Bouwer-Rice (unconfined slug test) solution with AQTESOLV for Windows Version 4.50
software by Hydrosolv, Inc. (1996-2007).

2. Effective porosity values from geotechnical testing and the literature (McWhorter and Sunada, 1977; Sinhal and Gupta, 2010)
where geotechnical data was not available.

3. MW-7R and BG-2 were installed after the Hydrogeologic Report was submitted; MW-7 was utilized for evaluation in lieu of data
from MW-7R.

4. * =interpreted lithologic unit based on relative drilling hardness during well installation.

2.1.3 Horizontal Hydraulic Gradients

Horizontal hydraulic gradient is calculated by taking the difference in hydraulic head over the
length of the flow path between two wells of similar construction. Hydraulic gradients at the site
during this sampling event are depicted in Table 4.

10
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Table 4: Horizontal Hydraulic Gradients (i, dh/dl)

Upgradient Downgradient Upgradient Downgradient Linear Flow Hydraulic
Well Well Groundwater Groundwater Distance (ft) Gradient
Elevation (ft) Elevation (ft)
MW-1 | MW-2 220.52 195.61 | 1,543 0.016
MW-5 \ MW-4 223.86 204.16 \ 1,220 0.002
Notes:

1. Horizontal hydraulic gradients calculated by dividing the difference in hydraulic head between a well pair by the length of the flow
path between the well pair. (i= dh/dl)

2. All well pairs assumed to be screened in same surficial aquifer unit

3. Horizontal flow path distance calculated by

| 2
\l‘(lfu_\tin‘gl - Eastingy)? + (Northing| - Northing;)

4. Top-of-casing elevation and horizontal location for well MW-5 surveyed by Lawrence Surveying of Monroe, NC.

5. Top-of-casing elevations and horizontal locations for wells MW-1 and MW-3 surveyed by McAdams of Durham, NC.
6. Top-of-casing elevation and horizontal location for well MW-2 surveyed by Gregory C. Bewley.

7. Groundwater elevations calculated for depth-to-water measurements recorded on January 21, 2019.

2.1.4 Groundwater Flow Velocity
The average linear velocity, or seepage velocity, of groundwater between wells at the site was
calculated using Darcy’s Law, as follows:

V_Kl

Where:
Vs = seepage velocity
K = horizontal hydraulic conductivity
i = horizontal hydraulic gradient
Pe = effective porosity

Seepage velocities for groundwater were calculated using horizontal hydraulic gradients, as
referenced above, average horizontal hydraulic conductivity and estimated effective porosity
values from geotechnical testing and from the literature where geotechnical data was not
available (Buxton, 2014; Sinhal and Gupta, 2010).

Seepage velocity varies on a well-by-well basis and was calculated between the MW-1/MW-2
and MW-5/MW-4 well pairs, representing the two well pairs that are roughly perpendicular to the
direction of groundwater flow. Seepage velocity was calculated at 10.0 feet per year (between
MW-1 and MW-2) and 5.2 feet per year (between MW-5 and MW-4) for this sampling event.

11
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3 Sampling Procedures

3.1 Groundwater Sampling Procedures

HDR collected groundwater samples from the monitoring well network between January 21 and
25, 2019. Purging was conducted via low-flow methods and was considered complete when the
water table and field parameters had stabilized in accordance with the targets specified below.

» Turbidity (10% for values greater than 5 NTU (if three turbidity values are less than 5
NTU, the values are considered stabilized)

* DO (10% for values greater than 0.5 mg/L, if three DO values are less than 0.5 mg/L, the
values are considered stabilized)

» Specific conductance (3%)

» Temperature (3%)

* pH (£ 0.1 unit)

*  ORP (x 10 millivolts)

In cases where water level in the well would not stabilize, the well was pumped dry and
groundwater samples were collected with disposable bailers upon achieving 80% recharge.
Field data sheets are provided in Appendix A.

All non-disposable equipment was decontaminated after each use by washing in an Alconox®
detergent solution followed by a tap-water rinse. Purge water was discharged to the ground
surface adjacent to each well.

Samples were shipped under Chain of Custody (COC) procedures to Pace Analytical Services,
LLC (Pace) for analysis. Sample handling and custody were performed according to the EPA
Guidance for Field Samplers.

3.2 Surface Water Sampling Procedures

Surface water samples were collected from two locations outside of the structural fill boundary
to evaluate potential groundwater to surface water interaction. Surface water sample SW-1 was
collected approximately 3,000 feet south of the structural fill boundary along an unnamed
tributary of Gulf Creek. Surface water sample SW-2 was collected approximately 3,100 feet
west of the structural fill boundary along Shaddox Creek. Prior to sample collection, field
parameters (temperature, specific conductance, DO, pH, turbidity, and ORP) were measured
with a water quality meter and recorded on field data sheets (Appendix A). Approximate
surface water sampling locations are shown on Figure 3.

3.3 Leachate Sampling Procedures

One leachate sample (Leachate) was collected from the on-site storage holding tanks. The
leachate sample is used to evaluate potential on-site leachate impacts. The leachate sample
location is shown on Figures 3 and 5.

12
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4 Water Quality

Groundwater samples are collected from 11 monitoring wells (MW-1 through MW-8, BG-1, and
BG-2) and two surface water locations (SW-1 and SW-2). Groundwater samples are analyzed
for constituents listed in NCDEQ Solid Waste Appendix | and I, 40 CFR 257 Appendix Ill, and
40 CFR 257 Appendix IV.

4.1 Background Site Conditions

Two groundwater sampling events were conducted prior to CCP placement (August and
October 2015). The background sampling events consisted of sample collection and analysis
from nine monitoring wells (MW-1 through MW-8 and BG-1) and two surface water sample
locations (SW-1 and SW-2).

During these initial background monitoring events, chloride, pH, TDS, and vanadium were
detected at concentrations that exceeded their North Carolina 2L Groundwater Protection
Standards (2L Standard) or Interim Maximum Allowable Concentration (IMAC) in groundwater
samples collected from background monitoring well BG-1. Antimony, barium, chloride,
chromium, cobalt, pH, TDS, and vanadium were detected at concentrations that exceeded their
respective 2L Standards or IMACs in other monitoring wells prior to ash placement. Additional
target analytes were detected in the samples from well BG-1 and other wells; however, these
concentrations did not exceed applicable standards.

Copper and cobalt concentrations that exceeded their respective NC Surface Water & Wetland
Standards (2B Standards) were reported in surface water samples collected during the initial
background monitoring events, prior to CCP placement. Additionally, all EPA Appendix IlI
constituents were detected in the surface water samples collected prior to CCP material
placement, but at concentrations below their respective 2B Standards (if applicable).

During the first monitoring event (August 2015), bromodichloromethane and
dibromochloromethane were detected at concentrations above their respective 2L Standards in
groundwater samples collected from MW-2, MW-3, and MW-7. Volatile organic compounds
(VOCs), including trihalomethanes, are not present naturally at the site. These detections are
attributed to the use of municipal water during previous well development activities. VOCs were
not detected above laboratory method detection limits (MDLs) in any subsequent (2™ through
8" background sampling events.

A detailed discussion of background groundwater conditions can be found in the 20716
Background Sampling Report (HDR, 2016b). Additional discussion of the statistical results can
be found in Section 4.0 of this report for a better understanding of predictive limits for the
background well location (BG-1), as well as interwell interactions.

4.2 Groundwater Analytical Results

Concentrations of the following constituents have exceeded 2L Standards or IMACs in one or
more wells: chloride, pH, TDS, barium, chromium, cobalt, and vanadium. EPA Appendix | VOCs
were not detected above laboratory method detection limits. Analytical results are presented in

13
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Table 5. Concentration versus time plots generated for three constituents (barium, chloride, and
TDS) with the most frequent detections and/or exceedances are included in Appendix B.

In general, constituent concentrations varied through the first four to five sampling events
(October 2015 through April 2016) before stabilizing for the remainder of the monitoring period.
Early variation in concentrations is typical and may reflect seasonal variation because wells
were sampled monthly. Once the sampling schedule was revised to a semi-annual basis,
constituent concentrations gained consistency and continue as such through the most recent
sampling event.

The presence of naturally occurring inorganic constituents above regulatory criteria is common
in North Carolina due to various geologic conditions. The presence of naturally occurring metals
(i.e., weathering of crystalline parent material) is discussed in more detail in the Initial
Background Groundwater & Surface Water Monitoring Event (Buxton, 2015c¢). The laboratory
report for the current sampling event is provided in Appendix C. Electronic data deliverables
(EDDs) are provided in Appendix D.

14



Brickhaven 2019 First Semi-Annual Detection Monitoring Report

Table 6: Analytical Detections and Exceedances

January 2019
Analyte CAS Number conif:;’:ion 2L Standard/ BTV Groundwater Analysis Quality Control Surface Water Analysis Leachate Analysis
range IMAC (1Q2019) BG-1 BG-2 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6  MW-7R  MW-8 Equip. Blank Trip Blank DUP (MW-6) || SW-1 SW-2 2B Standard LEACHATE
EPA APPENDIX Ill
Boron (ugll) 7440-42-8 6.01-53.10 700 9.26 <2.60 <2.60 <2.60 39.1 <2.60 <2.60 <2.60 <2.60 <2.60 <2.60 <2.60 NT <2.60 <2.60 <2.60 NE 1,760
Calcium (pg/l) 7440-70-2 16,900 - 185,000 NE 89,600 23,900 89,600 205,000 207,000 194,000 64,300 13,700 34,400 89,100 110,000 <50.00 NT 35,200 2,970 5,230 NE 227,000
Chloride (pg/l) 16887-00-6 2,220, - 1,166,000 250,000 355,000 213,000 218,000 756,000 1,200,000 1,120,000 485,000 22,200 229,000 289,000 377,000 <1.00 NT 228,000 6,900 23,200 250,000 12,500
Fluoride (ug/l) 16984-48-8 <20 - 590 2,000 189 170 160 160 260 420 290 570 400 110 <100 <100 NT 390 <100 <100 1,800 170
pH (standard units) pH 6.17-7.70 6.5-85  6.05-7.07 6.21 6.83 6.41 7.53 713 6.10 7.26 6.23 7.27 6.94 NT NT NT 7.39 7.40 6.0-9.0 7.64
Sulfate (ug/l) 14808-79-8 3,700 - 199,000 250,000 64,700 23,200 64,700 8,000 130,000 80,200 12,200 2,900 48,700 18,300 7,900 <0.50 NT 49,300 3,800 7,900 250,000 483,000
Total Dissolved Solids (ug/l) TDS 296,000 - 2,770,000 500,000 2,630,000 546,000 810,000 1,510,000 2,590,000 2,360,000 1,170,000 261,000 649,000 820,000 814,000 <25.00 NT 649,000 182,000 229,000 500,000 1,110,000
EPA APPENDIX IV
Antimony (ug/l) 7440-36-0 <3.80-12.00 1 3.90 <3.90 <3.90 <3.90 <3.90 <3.90 <3.90 <3.90 <3.90 <3.90 <3.90 <3.90 NT <3.90 <3.90 <3.90 5.6 <3.90
Arsenic (ug/l) 7440-38-2 <2.50 10 5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 NT <5.00 <5.00 <5.00 10 18.8
Barium (pg/l) 7440-39-3 117 - 1,240 700 433 278 123 242 360 715 268 123 89.7 255 1,170 <2.50 NT 90.4 85.2 94.2 1,000 73.4
Beryllium (ug/l) 7440-41-7 <0.50 4 0.500 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NT <0.50 <0.50 <0.50 6.5 <0.50
Cadmium (pg/l) 7440-43-9 <0.50 2 0.500 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NT <0.50 <0.50 <0.50 2 <0.50
Chromium (ug/l) 7440-47-3 <2.50 - 33.90 10 2.50 <2.50 <2.50 <2.50 14+ 179+ <2.50 <2.50 5.3t 6.5t <2.50 <2.50 NT 5.2 <2.50 5.0 50 <2.50
Cobalt (ug/l) 7440-48-4 <2.50-7.00 1 2.50 <2.50 <2.50 <2.50 <2.50 6.21 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 NT <2.50 <2.50 <2.50 3 5.1
Fluoride (ug/l) 16984-48-8 <20 - 590 2,000 189 170 160 160 260 420 290 570 400 110 <0.10 <0.10 NT 390 <0.10 <0.10 1,800 170
Lead (ug/l) 7439-92-1 <2.50 - 6.30 15 2.50 <2.50 <2.50 <2.50 <2.50 7.3% <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 NT <2.50 <2.50 54 25 <2.50
Lithium (ug/) 7439-93-2 7.50-70.40 NE 42.7 16 121 30.9 94.1 72.6 25.4 8 27.9 25.4 21.7 <0.42 NT 28.6 <0.42 <0.42 NE 26.5
Mercury (ug/l) 7439-97-6 <0.10 1 0.100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NT <0.10 <0.10 <0.10 0.012 <0.10
Molybdenum (ug/l) 7439-98-7 <2.50 - 20.60 NE 6.80 <2.50 <2.50 <2.50 7.9 12 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 NT <2.50 <2.50 <2.50 160 147
Selenium (pg/l) 7782-49-2 <5.00 20 5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 NT <5.00 <5.00 <5.00 & <5.00
Thallium (ug/) 7440-28-0 <5.00 0.28 13.7 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 0.12 <0.06 <0.06 NT <0.06 <0.06 <0.06 0.24 0.47
Radium 226 (pCi/l) 13982-63-3 0.0774 - 0.820 NE 0.800 0 0.236 0.607 1.21 1.92 0.913 0.108 0 0.987 0.743 0.303 NT 0.51 0.458 0.289 NE 0
Radium 228 (pCifl) 15262-20-1 0.0230 - 1.56 NE 1.29 1.08 1.06 0.737 1.49 2.00 1.35 0.695 0.628 1.01 1.2 0.676 NT 0.757 0.602 0.22 NE 1.06
Combined Radium (pCi/l) 7440-14-4 0.304 - 2.93 NE* 2.09 1.08 1.30 1.34 2.70 3.92 2.26 0.803 0.63 2.00 1.94 0.979 NT 1.27 1.06 0.509 NE 1.06
EPA APPENDIX | METALS
Copper (ug/l) 7440-50-8 <2.50 - 16.40 1,000 2.50 <2.50 <2.50 <2.50 17.2+ 36t <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 NT <2.50 <2.50 <2.50 7 <2.50
Nickel (ug/l) 7440-02-0 <2.50 - 18.20 100 2.50 <2.50 <2.50 <2.50 9.7% 86+ <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 NT <2.50 <2.50 <2.50 88 5.4
Silver (ug/l) 7440-22-4 <2.50 20 2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 NT <2.50 <2.50 <2.50 0.06 <2.50
Vanadium (pg/l) 7440-62-2 <2.50 - 9.90 0.3 5.50 <2.50 <2.50 <2.50 7.6 139 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 NT <2.50 94 13.1 NE 6.5
Zinc (ugll) 7440-66-6 <5.00 -106 1,000 10.0 <5.00 <5.00 14.7 311 42.7 29.4 <5.00 17.7 10.7 13.6 <5.00 NT 17.5 11.5 14.3 50 <5.00
EPA APPENDIX I VOCs
Acetone (ug/l) 67-64-1 <10.00 6,000 10.0 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <25.0 <6.20 <6.20 <6.20 2,000 <6.20
Bromodichloromethane (ug/l) 75-27-4 <0.18 0.6 0.260 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <10 <0.34 <0.34 <0.34 NE <0.34
Bromoform (ug/l) 75-25-2 <0.26 4 0.620 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <1.0 <0.62 <0.62 <0.62 4.3 <0.62
Chloroform (pg/l) 67-66-3 <0.14-1.80 70 2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <5.0 <2.30 <2.30 <2.30 5.6 <2.30
Dibromochloromethane (pg/l) 124-48-1 <0.21 0.4 0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <1.0 <0.41 <0.41 <0.41 NE <0.41
Carbon Disulfide (ugfl) 75-15-0 <1.20 700 1.20 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <2.0 <0.40 <0.40 <0.40 NE <0.40
Dibromomethane (ug/l) 74-95-3 <0.21 70 0.460 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <1.0 <0.46 <0.46 <0.46 47 <0.46
1,4-Dichlorobenzene (pg/l) 106-46-7 <0.33 6 0.330 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <1.0 <0.26 <0.26 <0.26 63 <0.26

Notes:

* = no established 2L Standard. 5 (pCi/l) is the Federal Standard

1= potential SSlIs as they are non-detected constituents that had detected values
BTV = background threshold value calculated for January 2019

NE = not established

NT = not tested

VOCs = volatile organic compounds

ug/l = micrograms per liter

pCill - picocuries per liter

Shaded = concentration reported above established 2L Standard, IMAC, or 2B Standard
Bold/Underlined = concentration exceeded BTV

2L Standard = North Carolina Groundwater Protection Standard (T15A NCAC 02L .0202)
IMAC = Interim Allowable Maximum Concentration

2B Standard = North Carolina Surface Water and Wetland Standards (15A NCAC 02B) for Gulf Creek (SW-1) a Shaddox Creek (SW-2) which are both Class WS-IV Waters or are National Criteria per EPA

pH was field tested

Groundwater, surface water, and leachate samples collected from January 21-25, 2019 and analyzed for above parameters by Pace Analytical Services, LLC

Pre-ash concentration range = range of concentrations taken from MW-1 thru MW-8 and BG-1 during the October 2015 sampling event
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4.3 Surface Water Analytical Results

Surface water samples were compared to the North Carolina Water Quality Standards for
Surface Waters established under T15A NCAC 02B (2B Standards) or the EPA National Criteria
Standard (utilized by the North Carolina Division of Water Quality as default standards for
parameters not listed in 15A NCAC 02B). No exceedances of regulatory criteria were reported
during the current sampling event.

Note that standards have not been established under T15A NCAC 02B for the following
constituents detected: boron, calcium, cobalt, lithium, radium 226, radium 228, vanadium,
bromodichloromethane, dibromochloromethane, and carbon disulfide. Laboratory results are
presented in Table 5.

4.4 Leachate Analytical Results

One sample of leachate generated on-site was collected and analyzed this event. In general,
results show a declining trend for EPA Appendix lll, Appendix IV, and Appendix | Metal analytes
when compared to results from previous events. Leachate sampling is required by the Permit to
Operate and is disposed of in compliance with the Clean Water Act at either the City of
Sanford’s Big Buffalo Creek Wastewater Treatment Plant or the Town of Spring Lake’s South
Harnett Regional Wastewater Treatment Plant.
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o Statistics
5.1 Methodology

Background groundwater quality was evaluated to establish statistically-derived background
concentrations for the site. Groundwater quality in downgradient wells were then compared to
background concentrations to determine if a statistically significant increase (SSI) over
background has occurred, as required by Section .1600 rules of the North Carolina Solid Waste
Management Rules 15A NCAC 13B.

Sampling results used to establish background threshold values (BTVs) were obtained during
sixteen monitoring events performed between October 2015 and January 2019. Downgradient
sampling results from the detection monitoring round in January 2019 were used to evaluate for
SSils. Software packages ProUCL, NCSS, R and SPSS were used in the production of the
statistics (ProUCL is offered by the USEPA; R is a free software environment; NCSS and SPSS
are licensed software packages).

Groundwater samples collected as part of the monitoring program were analyzed for EPA
Appendix Il and Appendix IV constituents, Appendix | Metals, and Appendix | Volatile Organic
Compounds (VOCs). Only non-filtered sample results were utilized for the statistical analysis of
monitored constituents.

5.1.1 Statistical Analysis

The background sample size (i.e., quantity of qualifying samples) was evaluated per constituent.
Descriptive statistics were calculated for the background data set including non-detect (ND)
values and excluding ND values. When NDs were included in the data set, the method detection
limit (MDL) was substituted as the ND value for simple descriptive statistics. The analysis was
performed with NDs removed to better understand the central tendency and range of the
detected values. Note that for the trend analyses in Section 5.1.4 and for the establishment of
statistically-derived background concentration levels in Section 5.2, imputation methods using
the maximum likelihood method (MLE) for NDs, regression on order statistics (ROS) or Kaplan-
Meier (KM) methods, where appropriate, were used.

Following the calculation of descriptive statistics, the statistical analysis for the background data
set was performed to evaluate for outliers, data distributions, and trends for Appendix Ill and IV
constituents, Appendix | Metals, and Appendix | VOCs, where data quantity and quality permit.
A total of seventeen samples (sixteen monitoring events from BG-1 and one monitoring event
from BG-2) were included for the descriptive analysis of the background monitoring well results
for the monitored constituents. The first sampling event conducted in August 2015 was not
included in the analysis as data obtained during this event were not consistent with data from
subsequent rounds; sample analyses for the August 2015 event were performed by a different
laboratory, possibly accounting for the disparity in results.

For downgradient monitoring results, the data analysis included the calculation of descriptive
statistics for Appendix Ill and IV constituents, Appendix | Metals, and Appendix | VOCs (for the
data sets including and excluding ND values), followed by an evaluation of outliers and trends.
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A total of sixteen monitoring events performed between October 2015 and January 2019 were
included for the descriptive analysis of the downgradient monitoring well results for the
monitored constituents.

5.1.2 Outliers

Outliers are values that are not representative of the population from which they are sampled.
The background and downgradient data sets were screened for outliers using the Dixon’s outlier
test, which is suitable for data sets containing less than 25 samples. The outlier test was
conducted using a significance of one percent. For constituents that had NDs, the NDs were
removed prior to testing for outliers.

Statistical outliers were identified in the background data set evaluated for three Appendix IlI
constituents (calcium, sulfate, and total dissolved solids) and one Appendix IV constituent
(barium). The constituent concentrations identified as statistical outliers were sampled from the
newly installed background well BG-2, except for total dissolved solids.

Statistical outliers were identified intermittently for numerous Appendix Ill and Appendix IV
constituents and Appendix | Metals, in the data sets evaluated for downgradient monitoring
wells throughout the monitoring period.

The statistical outliers were investigated as possible data entry or measurement errors. The
values were all within one order of magnitude of other observations and deemed correct. Given
the variable nature of groundwater samples, the small sample sizes and that it is common for
groundwater quality samples to have very low or very high concentrations over time, statistical
outliers are expected but do not necessarily signify that the outliers are from different
distributions. As additional background samples are collected over time, outlier test results may
change and earlier observations thought to be outliers may no longer be outliers.

5.1.3 Data Distribution

Groundwater data was fitted to known distribution models using Goodness-of-Fit (GOF) tests
incorporated into ProUCL. For data sets comprised of 50 or fewer samples, ProUCL’s GOF
module incorporates the Shapiro-Wilk GOF test to determine normal or lognormal distribution
and Anderson-Darling to determine gamma distribution. Normal, lognormal and gamma
distributions are parametric distributions. If a data set could not be fit with any of these three
parametric distributions, it was considered to follow a nonparametric distribution.

Note that ProUCL does not provide GOF results for data sets with less than three detected
values due to insufficient data. For purposes of estimating background concentrations, these
data sets were treated under non-parametric distribution assumptions with the maximum
detected value chosen to represent the background concentrations.

5.1.4 Trends

Background constituent concentrations in groundwater should demonstrate stationary
conditions through time, free of trends. Constituents were analyzed for trends within the data set
using a maximum likelihood estimate (MLE) regression for constituents which followed
parametric distributions and Mann-Kendall tests for those that were treated under
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nonparametric distributional assumptions. The MLE regression can be applied to data sets that
can be fitted to a specific distribution model, and that contain NDs with multiple MDLs. The
Mann-Kendall test is suitable for data series with no discernable distributions and only one MDL
value for NDs.

Constituents treated under nonparametric data assumptions (either tested as nonparametric or
having more than 50 percent NDs) and with multiple MDLs or with less than three detected
values were not assessed for trends.

The background well regression analysis showed a potential increasing trend for one Appendix
Il constituent (fluoride) and a potential decreasing trend for two Appendix Il constituents (boron
and chloride) and one Appendix IV constituent (barium). There were no increasing or
decreasing trends identified for other constituents with sufficient data quantity and quality for
testing with the MLE analysis or Mann-Kendall test. Although statistical trends were identified for
boron, barium, chloride, and fluoride, the results can be misleading due to the short duration of
the sampling program.

Trends were also evaluated for constituents in each downgradient well using the same methods
as described above for the background data set. Trends were identified for select constituents
at select monitoring well locations and should be monitored as additional downgradient
groundwater data are collected at the site (Section 4.2).

5.1.5 Spatial Variability

Spatial variability refers to identifying whether or not there are statistically identifiable differences
in mean concentrations or variance levels across the well field (i.e., the pooled background
data). The results from background wells BG-1 and BG-2 were assessed to determine if it is
appropriate to pool the data to calculate background concentrations. Results of sampling from
well BG-2 were compared to the BTVs established in 2018 with the BG-1 well concentrations.
The majority of the concentrations in BG-2 were below the former BTVs, therefore no evidence
of spatial variability was identified. The constituents in BG-2 will be monitored as additional
background groundwater data are collected at the site.

5.2 Evaluation for SSis over Background

Based on the statistical evaluations performed, BTVs were calculated for the detection
monitoring program at the site for Appendix Il and IV constituents and Appendix | metals. Note
that UPLs were not calculated for Appendix | VOCs as all of these constituents were 100
percent non-detects. For constituents that have all ND background values, the maximum MDL is
chosen to represent background and the double quantification rule (DQR) is used to evaluate
whether or not there is an SSI. The BTV provided for detection monitoring constituents is the
statistically-derived background concentration (i.e., upper prediction limit [UPL]), the maximum
detected value or the maximum MDL depending on the level of censorship in each of the
background samples.

Downgradient sampling results from the detection monitoring round in January 2019 were used
to test for SSIs. Downgradient concentrations were compared to BTVs. For constituents that
have all ND background values, the DQR is applied; that is, an SSl is registered for the well-
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constituent pair if the downgradient concentrations exhibit detects in two consecutive sampling
events.

5.3 Statistical Summary

BTVs were calculated using wells BG-1 and BG-2 as the background monitoring wells.
However, eight monitoring wells (MW-1 through MW-8) were installed and sampled (October
2015) prior to ash placement, thus representing pre-ash conditions at the site. SSls were found
for six Appendix lll constituents (boron, calcium, chloride, fluoride, pH (field), and sulfate), seven
Appendix IV constituents (barium, fluoride, lithium, molybdenum, radium-226, radium-228, and
total radium), and two Appendix | metals (vanadium and zinc). Three Appendix IV constituents
(chromium, cobalt, and lithium) and two Appendix | metals (copper and nickel) were flagged as
potential SSlIs as they are non-detected constituents that had detected values. If the
downgradient concentrations for these constituents exhibit detects in the consecutive sampling
event, then an SSI would be registered. When results of the January 2019 sampling event are
compared to the pre-ash sampling results from those eight wells, current downgradient
groundwater constituent concentrations are generally similar to concentrations reported prior to
ash placement. Of the fourteen constituents with observed SSis, eight are within the range of
pre-ash conditions. Depending on the data distribution of the constituent, the BTVs have been
computed to allow for one to three verification samples. With verification sampling, the validity of
the SSls can be confirmed. Additional details regarding statistical methodology and results is
provided in Appendix E.
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6 Conclusions

The 2019 First Semi-Annual Detection Monitoring Event was conducted at the Brickhaven No. 2
Mine Tract “A” Structural Fill site from January 21-25, 2019. A summary of the findings from is
provided below.

6.1 Groundwater

Concentrations of chloride, pH, TDS, barium, chromium, and vanadium in groundwater
samples exceeded the 2L Standards or IMACs during the current sampling event.

No exceedances were reported for EPA Appendix | VOCs.

Concentrations of calcium, lithium, molybdenum, and radium 226/radium 228 were
detected above the laboratory MDLs; however, standards have not been established by
NCDEQ for these constituents.

Chromium and TDS concentrations in MW-3 have increased over the past two sampling
events. Vanadium concentrations in MW-3 increased during this sampling event.
Increasing concentrations of chromium and vanadium may be associated with increased
TDS.

Vanadium concentrations in MW-2 have increased during this sampling event.
Concentrations of chloride and barium, as well as pH measurements, have generally
remained consistent with previous sampling events.

6.2 Surface Water

Vanadium exceeded the 2B Standard in the sample collected from sampling location
SW-2.

No exceedances were reported for EPA Appendix | metals, EPA Appendix Ill, and EPA
Appendix IV constituents.

Concentrations of calcium, radium 226/radium 228, and vanadium (SW-1 only) were
detected above the laboratory MDLs; however, standards have not been established by
NCDEQ for these constituents.

6.3 Leachate

Leachate samples collected during this sampling event generally show a declining trend
in concentrations of EPA Appendix Ill, Appendix IV, and Appendix | Metals.

6.4 Statistical Analysis

The analysis is based on an interwell analysis consisting of sixteen monitoring events of
the background well BG-1 and one monitoring event of the background well BG-2 (nine
more than the required eight). Subsequent sampling events could provide greater
refinement and confidence of statistical significance.

Statistical outlier was identified in the background data set evaluated for barium,
calcium, sulfate, and TDS. Intermittent statistical outliers for Appendix Il and Appendix
IV constituents and Appendix | Metals, in the data sets evaluated for downgradient
monitoring wells, were noted throughout the monitoring period. As the sample size is
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very small from a statistical perspective, the variability in the concentrations of these
constituents will change as additional samples are obtained.

SSls were found for six Appendix Il constituents (boron, calcium, chloride, fluoride, pH
(field), and sulfate), seven Appendix IV constituents (barium, fluoride, lithium,
molybdenum, radium-226, radium-228, and total radium), and two Appendix | metals
(vanadium and zinc). When results of the January 2019 sampling event are compared to
the pre-ash sampling results, current groundwater constituent concentrations are
generally similar to concentrations reported prior to ash placement. Of the fourteen
constituents with observed SSis, eight of them are within the range of pre-ash
conditions.

Three Appendix IV constituents (chromium, cobalt, and lithium) and two Appendix |
metals (copper and nickel) were flagged as potential SSIs as they are non-detected
constituents that had detected values.

HDR believes that the presence of SSis is the result of low background concentrations
that may not represent data collected prior to CCP placement (August and October 2015
sampling events) and is influenced by natural and seasonal variations at the site. In
general, the SSls reported during this sampling event are either consistent with those
evaluated in the Alternate Source Demonstration (ASD) dated March 29, 2019 or are
potential SSls to be verified during the next sampling event.
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7/ Recommendations

Based on the findings, HDR makes the following recommendations:

Continue to sample semi-annually, as well as incorporating Chatham County quarterly
split sampling data, to improve the dataset for greater statistical confidence and
refinement.

Discontinue sampling for EPA Appendix | VOCs. VOCs have only been detected in MW-
2 (October 2015), an ambient blank (July 2016), and an equipment blank (July 2016).
VOCs are not typically associated with CCP and continued analysis of VOCs is unlikely
to provided new information.

Evaluate the validity of SSls by further assessing sampling protocols/performance,
spatial variability, and seasonality of constituent concentrations as additional sampling
rounds are conducted.

HDR recommends that the site remain in the Detection Monitoring Program.
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Figure 1: Regional Site Location Map

Figure 2: Regional USGS Topographic Map

Figure 3: Sample Location Map

Figure 4: Potentiometric Surface Map —
January 2019

Figure 5: Leachate Sample Collection Location
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Project Name:

GROUNDWATER DEPTH

Charah — Brickhaven

Project Address: _Moncure, NC
Time Started: [oeC
Personnel: J. Ruffing
Depth to Total
Well ID Water Depth
BG1 |949 |43.¢7
BG-2 |jpqg |26.1/
MW-1 39, [y 25 60
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MW-3 | J%.55 | 43,é5
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Project No:_237673-019
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SITE NAME/LOCATION: Charah Brickhaven

MONITORING WELL SAMPLING LOG

PROJECT #: 237673-019

DATE: /2 SAMPLER'S INITIALS: <77 _
/N =
WELLID: (B4 - WELL DIAMETER (in): 2 WELL DEPTH (ft): ifjﬁ{ z
SCEENED Length (ft): 5 DEPTH TO WATER (ft): < <Z<”
PURGE METHOD: Low flow SAMPLING METHOD: Poly tubing
Sample Time: (010 Sample Date: //2 2/ ;<
/ /
Stabilization Requirements
SC - 3% pH + 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
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MONITORING WELL SAMPLING LOG
SITE NAME/LOCATION: Charah Brickhaven

PROJECT #: 237673-019

DATE: k4 Z/) q SAMPLER'S INITIALS:
WELL ID: Ty - WELL DIAMETER (in): 2 WELL DEPTH (ft): > /
< G-2Z Rrec .M
SCEENED Length (ft): [ O DEPTH TO WATER (ft): [, 7 2.
PURGE METHOD: Low flow SAMPLING METHOD: Poly tubing
Sample Time: 4885 1 ef § Sample Date: (/2 2//7
L3 r i rd
Stabilization Requirements
SC- 3% pH + 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
. Depth to -
. Liters Flow Rate| Temp SC DO Turbidity
Time Water ] pH ORP (mV)
Purged (BTOC ft) (mL/min)|  (C) (uS/cm) | (mg/L) (NTU)
1% l s X {zeo 134 [ig49 [1.45 | 678 |ewtvme| 350
zh o g2 | ise 1igr liedg leud |cgg | 7~ |-#5
ues 14O 1200 (18,1 |i4e3 |0.23 |¢.%c | 32.9 |-c 4/
18 jz.H2 |20 |js 3 (423 |0.19 %% | o |-z72&)
20 12,55 l2co |84 |id2qd o €37 |4 3¢y |~79.2
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1125 17.55 2o |ige |i43% |e ¢ |&9%e |« 99 |-Ye. 3
iz 30 lc.ss 1 zeo |(S) |z le)g |ews |#.79 |-823
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SITE NAME/LOCATION: Charah Brickhaven

MONITORING WELL SAMPLING LOG

PROJECT #: 237673-019

DATE: //z24/ ¢ SAMPLER'S INITIALS: < _
// // q /(/2:7
WELLID: M /-¢ WELL DIAMETER (in): 2 WELL DEPTH (ft: 27 §"5
SCEENED Length (ft): { ; DEPTHTO WATER (ft):  S'<X (£ 2.
PURGE METHOD: Low flow SAMPLING METHOD: Poly tubing
Sample Time: [loO Sample Date: (VZ- ‘fﬁqr
Stabilization Requirements
SE - 3% pH £ 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
. Depth to . .
. Liters Flow Rate| Temp SC DO Turbidity
Time | purged (B¥8?;t) mUmin)| (€ | (uSrem) | (mer) PH (NTU) |ORP (MV)

0930 [ BE.¢Z| iSo |[2] all 335 1¢. 95| 611 s
0940 54{ 2l | Yoo | 129 77¢ |i.S% | 96 | coZ |22
£95 e S 77 | 4co |t £¥2 | ¢0.¢X |90 167 | %3
1000 (4 [5%4) |woo |i2¥ /450 |0 3¢ | €cec |#1S |32 2
(215 4q0 | kool 2¢ [I597-[o.wl |e.ud |27« |¢2. 7
1025 S 43| ctoo |29 |2FIS o+t e 42,2 |34 0
055 K g5\ ano || |2F33 o4 | 4223 |26.&
(245 . XS | Yoo |90 [279F |0.239 | ¢.q( |iz.0 20,3
(cs0 | 2% [34.4%| v | i€ 0 [2€i0 o3 gl |, F |1 7

=< ==

Y e
7




MONITORING WELL SAMPLING LOG
SITE NAME/LOCATION: Charah Brickhaven PROJECT #: 237673-019

DATE: 1/22//4 SAMPLER'S INITIALS: <27~
77 2

WELL ID: ',Vl W/-T WELL DIAMETER (in): 2 WELL DEPTH (ft):

SCEENED Length (ft): DEPTH TO WATER (ft): 4 / T

PURGE METHOD: —LowflOW o iof o0/ SAMPLING METHOD: ing— ./, 9;‘.,/(
Py J & / vf’ /\/ /

Sample Time: N Sar Sample Date: {//Z 3/ /7

Stabilization Requirements
SC- 3% pH + 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS

. Liters Depth to
Time Pureed Water
ged | (TOC ft)

Soo Fotiled wod 1/ A7

Y23/)H - L —

D4 24 | — 42490 +—— el rebiere ir B STt S Al of
w/ |ba;leg” i

D%35s | 5 1% | — it 4R | 4.4 | #2634 |27

Flow Rate[ Temp SC DO Turbidity

(mL/min) [ (C) (uS/cm) | (mg/L) PH (NTU) | ORP (MV)

V’
e




MONITORING WELL SAMPLING LOG /x’g

SITE NAME/LOCATION: Charah Brickhaven PROJECT #: 237673-019
DATE: f/z 14 SAMPLER'S INITIALS: Lﬁ%
WELLID: M./~ WELL DIAMETER (in): 2 WELLDEPTH (ft): ¢/ 3¢
SCEENED Length (ft): { § DEPTH TO WATER (ft): < 2. & &
PURGE METHOD: Low flow SAMPLING METHOD: Poly tubing

Sample Time: 1/25/19 Sample Date: OFHO

/ /
Stabilization Requirements
SC - 3% pH + 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
. Depth to < s
. Liters Flow Rate| Temp SC DO Turbidity
Time Water N pH ORP (mV)
Purged (BTOC ft) {mL/min) (C) (uS/cm) (mg/L) (NTU)
435 | 7 [24.35 [2¢0 (724 (4128 sS85 | 23710 R
[S200 25,285 | oo | 1%.0 4200 |gdeg |22F | 1o | ge.0
i520 24 [ 200 [ )32 3352 |5 |22y | /5.7 [Y¢ 3
153c B o |I1FF |34de (S 24 |2 24 | |2.9 |440
(S40 @«3thpo| 0o | 1%. (3¢90 |50 |72.2 |13 | 43.5
1550 24,55 100 i%7 |3775 |4.¢2 |23 |9/5 |43./
le4o 47,45 i ! ,
6/;5‘/'- L (ou — ot &l e et weowld Not SIA Ll & e. )0(.;,?;0(‘/
(/.

P{Chﬂ/”{%}é DN420E | o Y1, (B aA A T hod

[e+ (IC Charzle a'»/{r’n/\a/lf- : S‘qnn’ﬂ/e " mordiag . W/e/l T2
c/t;’y' e JS;;-,/wxyp/tS ‘~‘4’£?Jm.-/)/.v7‘ é‘ﬂc.:{zjﬁ wert- ol -Qw('-CTIna/ Dl e prr ¥ ©7 3
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MONITORING WELL SAMPLING LOG

SITE NAME/LOCATION: Charah Brickhaven PROJECT #: 237673-019
DATE: / / Z7 Af SAMPLER'S INITIALS: (}7/
[ I /

LL ID: Y WELL DIAMETER (in): 2 WELL DEPTH (ft): ; =
WE M/ - (in) 5‘»‘@2) 27275
SCEENED Length (ft): i[O DEPTH TO WATER (ft):  j 7 (¢
PURGE METHOD: Low flow SAMPLING METHOD: Poly tubing
Sample Time: / Z45 Sample Date: 1/22/1<

/ /
Stabilization Requirements
SC - 3% pH £ 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
. Liters PEpthte Flow Rate| Temp SC DO Turbidity
Time | purged (BVTVgtce;t) mumin)|  (€©) | (uS/em) | (ma/L) PH (NTU) | ORP (MV)
1533 | | 415 90 1122 (2123 (294|643 | OF Y00
IS€ o (SEF | geo | (26 |2tie &8 |éoz [ 29F |-33.7
(555 | 14 |1uqdlspos [ 1#6 (2219 6,4Z |60s |43 |33
[ £ 1S53 | oo | 1FF (27206 82.4¢ | 6.07 | 76,8 |-352. %
(610 1b4> | deo 1174 |z204]031 |gjo [#7.¢ |3,
1615 2,15 | 2o 1729 12224 |p a3 | ec.oxliz¢ |-z2.3
[£20 1F.5] | 5¢0 ({e L2228 |34 | g.eqg |I%Z |-3c 3
615 (z.¢¢ |ge¢o |i#9 222310, 2% |c.09 |13£ |-294
€3 |38 1#.35 Yoo |0 (222 o7 |ete |licd |-24.3
[ & $40 [2.3%5 | 4co i7.9 2222 |eoj5 &/ #/72 | -207
16 45 1232 | 3%85 | 129 |2224 |04 |eé.// 374 |- ¢ |
1650 1232 |3FS |i2.€ |22+ |63 |€4¢ 3573 |~ley
| [{ 55 iteT | 348 |j#Y |zz2¢ o ul |e. /1 2949 |-jes
{ FeO .90 | 5FS |i#Y¥ 224 |e iy ¢. /1 SEd | -73
(Fcg (6.7 | 378 | (73 |2zzd |20 | eyl 2. |~4~5
L2 (5 645 1200 [1#S5 ¥ leegr |y [he |-2.4
1720 ic.23 | 2co |itqg lrzee |oog et |15.% |-«
(15 16.%/ | 2¢06 |1%0 2226 |o.o9 le.tz |1z =Wz
L 320 i6.3L | 20c |i+*& 2222 | ol Syt li,e |-3.<%
;7"35 L€, 20 L0 [7-,5 2724 | a9 G. /e il { r{ . 3
T — T ————— — s -i‘; o 1

0L - au‘t/(r(mjz
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MONITORING WELL SAMPLING LOG
SITE NAME/LOCATION: Charah Brickhaven

PROJECT #: 237673-019

DATE: l/23/19 SAMPLER'S INlTIALS.‘fl?/Z

71 =
WELLID: M| /- WELL DIAMETER (in): 2 WELL DEPTH (ft): YLl
SCEENED Length (ft): (O DEPTH TO WATER (ft): /¥ <2/

PURGE METHOD: tow-ftoW&u,MJfZ’ SAMPLING METHOD:  Roly-tubing b, /¢ /”
Sample Time: Oéo/b/é" Sample Date; //2 '-f// 7
Stabilization Requirements
SC - 3% pH £ 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
) Liters Zepihito Flow Rate| Temp SC DO Turbidity

Time | pirged (BYStce;t) (mU/min) | (€) | (uS/em) | (merL) PH (NTU) |ORP (MV)
1532 [ — 200 151 410 [3.18 |€.€3 | = 4
(Con 2%.99| 350 [i8.3 (390|003 | 6,9¢ | 2/ 125
W77 20,29 (329 [ /8¢ |Z4a( |Oq9% | 6.4G | 2% ¢ (0.3
1¢(S S, FS [ 320 | K4 [3923 | 0.qo | g3 2| /C7 lc o
(625 5% 00 | 128 [R92.7[0.37 | €27 | v 9 | —
(%00 Yo.50| 25 |172¥ |Ri4L | o4 | .27 | 222 i2.2
j#6S Yi.od | 78 [/#:4 [243,5| 033 | .39 |21 3.4
[F#1S 4013 1 28 /%2 13596 050 | 6.5/ |19¢ | -/3
3°S | R6 H41.69 75 cooldd netlyyed wsarel ltue/ o

syabllize . v
tolge et/ Y, Vil chect & NS C=ALt T

N4 30 2EY] bt RO} o ler




MONITORING WELL SAMPLING LOG

SITE NAME/LOCATION: Charah Brickhaven

PROJECT #: 237673-019

DATE: 1/23/ 14 SAMPLER'S INITIALS: <27~
/ "/ ! » =

WELL ID: M (A/., é’; WELL DIAMETER (in): 2 WELL DEPTH (ft): 7 Z. Zz
Duf

SCEENED Length (ft):

<

PURGE METHOD:

Low flow

DEPTH TO WATER (ft): . (%

SAMPLING METHOD: Poly tubing

Sample Time: [ B{@/ﬂdp | 150 Sample Date: //2 3// &
: '
/ Stabilization Requirements
SC - 3% pH + 0.1 ORP £ 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
] Liters Depth to Flow Rate| Temp SC DO Turbidity
Time | purged (B\:gt:;t) ml/min)| (€ | wS/em) | (me/) PH NTU) | ORP (MV)
4D E C—= =
4z I |76¢ [ 209 |64 139 |47 |¢c. 76 |qu# |79«
1! ¢.97 209 |i54 |i3se |23 6.5 143 | 76.5
1210 (43 | 1se (s liz#e | 1. 43 | €43 | q/¢ | 21y
1210 ¢.F5 | ipo [e.O0 |i23F ||/t |37 |5¢Cc |cey
VAYe 4.00 | (00 l¢.¢ |i1zz2¢ [j.py 6.2¢ | 431 gz
1242 FoT | joo [€.¢ j2¢i | 0.82 & 32 | 294 | 5By
(250 Z,0S | j02 (6.8 (1235 | 0.¢% €.29 224 | 5S¢y
o0 F02 | 00 | 6.5 [IZS |60 | G2 223 [Soe
13D 6.9¢ | loo | jed |il6s |0.55 | 6.24 |/e.s |48 ¢
(570 v, 94 [00 (6.6 [ n#o oSt | 625 |(1S-< 452
1315 L.€9 | 100 (6.8 i1le? |0.4% | 6,23 [ 132 |4y 2
(350 6.90 | oo ic#+ | 1'S7 o485 [ 6.22 | 1.9 423
1335 .4l | jeo lle# | 1gq lo.45 [6.23 [ 1.4 |4eo
= — S ‘f-?ﬂ‘?ﬂ /:’




MONITORING WELL SAMPLING LOG

SITE NAME/LOCATION: Charah Brickhaven PROJECT #: 237673-019
DATE: //2 [ 19 SAMPLER'S INITIALS: <27 _
/ 7 7
WELL ID: /—/((,/ ;2_/\ WELL DIAMETER (in): 2 WELL DEPTH (ft): 2 q&f
SCEENED Length (ft): | O DEPTHTOWATER (ft): 2/. 2§
PURGE METHOD: Low flow SAMPLING METHOD: Poly tubing
Sample Time: S S/O Sample Date: //Z ‘-f// v
/ 7
Stabilization Requirements
SC - 3% pH £ 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
. Depth to e
. Liters Flow Rate| Temp SC DO Turbidity
Time Water ) pH ORP (mV)
Purged (BTOC ft) {(mL/min) (C) (uS/cm) | (mg/L) (NTU)
[ (® 21,25

psS | S lequs| oo |27 [1S24 |“é/ [ 237 | 6@ [S2.%

12 Lo. %0 200 |4 |iS522 |B.0¢ | 243 | S7?27 | 302
[L20 2.2 goo  |i1%.< IS1S |3.69 | #.39 1393 | =<2y
L35 20958 |02 152 |iciz |3.24 |235 |%2.0 | 9.5
= Sl 1100 %l LiSjc [3./1 [ 732 [3<% |2y
1250 Lo 7 | |60 4. 4 514 2.9 123/ 13 2 2.2
= Hog | 160 1.7 |isi# |223|232 |34 2| i¥¢
1204 5.3 | joo |84 |iSto (2.2 |32 | 34.5 |i#.7
13/0 2.5 1o i8¢ | i1Si1# |2.94 | 729 |33 2|12 2
(31 5 Siile oo l’?é, 574 e 224 36%’ 20.0
13 2L 3{[@ (8S [T Iglzl 233 F.24 Lo, of ﬁ{‘S
[230 303 [ 25 [ 21153 [7.2¢ [#2¢ [22.1 [12, 7
—] 2 h f + D\fhd //iMJ"'f" "pﬂ’( ﬁt./rd( ] T m———— L

] : [ 5(7 J‘)’?‘}ﬂ/c e f—— —

OQ Zouel (cmﬂ-(,



MONITORING WELL SAMPLING LOG
SITE NAME/LOCATION: Charah Brickhaven

PROJECT #: 237673-019

DATE: / /23 /) SAMPLER'S INITIALS: < =22
7 7 i
WELLID: ;7. /-  WELLDIAMETER (in): 2 WELL DEPTH (ft): ¢/ ¢,

SCEENED Length (ft):

€

DEPTH TO WATER (ft): #5 4. G

PURGE METHOD: Low flow SAMPLING METHOD: Poly tubing
Sample Time: lloo Sample Date: ' /23/ 15
77 7
Stabilization Requirements
SC - 3% pH + 0.1 ORP + 10mV .
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
, Liters | PSP 10 |y w Rate| Temp sC DO Turbidity

Time | purged (BVTvgtce;t) mumin)|  ©) | @Srem) | (meiL) Pt (NTU) |ORP (MV)
0920 O 3450 -
0quS | 2 1 ZSuS | %o | 169 |197F |5, 72 | L. 9% | 266 | —
Y 3ol | Zoo 1S 2570 (345 |4<9 |92 |5/
1o 26,4 Zoo |25 |220¢ | 134 | s |S4.S |79 S
0,5 7 3F4S | Soo |72 |i743 /22 | 941545 |63
1O 3D szog| 4?25 125 447 055 |egec | 3.€2 |42.3
(1235 3700 475 |jz¢ |wz# o3 |65 | T35 |37
\0HD 3#tod,| 4?S [12S (1490 |p. 55 | 694 | 3¢/ |39 <
1045 3704 | 4?5 | 176 [1494 |0.57 694 |33/ |3, C
— 5 4Mrﬂ/<: S




MONITORING WELL SAMPLING LOG
SITE NAME/LOCATION: Charah Brickhaven

PROJECT #: 237673-019

- 7
DATE: 1 /7 /// 4 SAMPLER'S INITIALS: c"';’ /Q
7 7 =
WELL ID: { u ¢ hat € WELL DIAMETER (in): 2 WELL DEPTH (ft): -
SCEENED Length (ft): DEPTH TO WATER (ft): et
PURGE METHOD: —+owflow SAMPLING METHOD: Poly tubing Ci/:ré
Sample Time: 1 42C Sample Date: 1 /21/ i
/ /
Stabilization Requirements
SC - 3% pH + 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
. Depth to R
X Liters Flow Rate| Temp SC po Turbidity
Time Water ) pH ORP (mV)
Purged (BTOC ft) (mL/min) (©) (uS/cm) | (mg/L) (NTU)
13K / — | — |12.5 |i3%% (P& | Fed |43 |I1T4.€




SITE NAME/LOCATION: Charah Brickhaven

MONITORING WELL SAMPLING LOG

PROJECT #: 237673-019

DATE: / / zf// }?’ SAMPLER'S INITIALS: f—'-,;-?/Z_
7 J s =
WELL ID: <\ /-/ WELL DIAMETER (in): __2 - WELL DEPTH (ft): —_—
SCEENED Length (ft): DEPTH TO WATER (ft):
PURGE METHOD: _Lowsiew- /2 /-, SAMPLING METHOD: Poly-tubing— (7., }
Sample Time: [ 4L Sample Date: &I/
[ I
Stabilization Requirements
SC- 3% pH £ 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
. Depth to -
. Liters Flow Rate| Temp SC DO Turbidity
Time Water X pH ORP (mV)
Purged (BTOC ft) (mL/min) (C) (uS/cm) (mg/L) (NTU)
(740 | —— — S ez ol 7,9 [#.37 [ 16T [ide. 7




MONITORING WELL SAMPLING LOG
PROJECT #: 237673-019

SITE NAME/LOCATION: Charah Brickhaven

. - 7
DATE: |/ 2//19 SAMPLER'S INITIALS: <./ ("
A e
WELLID: <./- - WELL DIAMETER (in): 2 WELL DEPTH (ft): R
SCEENED Length (ft): R DEPTH TO WATER (ft): —
PURGE METHOD: rowfow- N/} SAMPLING METHOD: Poly-tubing 7.2/
Sample Time: {400 Sample Date: I /2;/17
V4 7
Stabilization Requirements
SC - 3% pH + 0.1 ORP + 10mV
DO - 10% or <0.5mg/L Turb. 10% or <5NTU
PURGE MEASUREMENTS
. Depth to e
. Liters Flow Rate| Temp SC DO Turbidity
Time Water . pH ORP (mV)
Purged (BTOC ft) (mL/min) (C) (uS/cm) | (mg/L) (NTU)
Yoo - — | | 5/ leze |1 al |7« | w#/ |11




fm%mmw CHAIN-OF-CUSTODY / Analytical Request Document

ooty it The Chain-of-Custody is a LEGAL DOCUMENT. Al relevant fields must be completed accurately.
Section A Section B Section C Z
Required Client Information: Required Project Informati Invoice information: Page : 1 of Vs
Company: HDR Report To:  JACOB RUFFING |Attention:
Address: 440 S CHURCH STREET Copy To: Company Name:
Suite 900, CHARLOTTE, NC 28202 Address: AT
Email: Purchase Order #: Pace Quote:
Phone: |Fax Project Name: Charah Brickhaven Pace Project Manager. kevin.herring@pacelabs.com. S Sl State ) Location s o L
Requested Due Date: Project # |Pace Profile #: 7672-1 NC
B ET ted Analysis Filterec "(Yﬂ'd}'..-‘*ii_‘-:':ki"ﬁi"f._ T
gle z
o | = : =
MATRIX CODE +18 COLLECTED - Preservatives . =
Drinking Water  DW 318 2
Water WT 8 o (8]
Waste Waler ww 2l< L} 3
Product P 2| G ° =
SAMPLE ID et gld START END e " © 2
One Character per box. Wipe wp w | w e |2 %S 8 = s
(AZ, 091, . & 18|s H B ot = SEHEBEE S
Sample Ids must be unique Tissue TS A u w § § .3 . < g 7 g '5 £ = |a é §
|z o -4 8 wlels alelol|l32|s|d 2
= - sl |a|l® =|lo|la|% alg|lg|B|lslale 3
2|3 oare | tve [ oare | e JELS|S|E12[2] 222|518 |8|&[2[5]8]E &
g A . - - 1
| Trip Blant M| | |j3e0 | — 2 74 X
v . - b 3 A irmiap— - : = f
Lagnate Cltferfuf 132 71l [4]3 AR XK X
L " ; . | H
1| SwW/-Z reiflivee | —— | |T1Z2| |43 R XXX
| s/~ leyls| teeo| —1— 77| |«43 ZUA XXX
72| |43 XA XX KX
71| 4|3 XXX X [ |x
P
Tlz] i3 XXX XXX
71z ¥l3 < | 2| [ X
7lz| 4183 x| <] XKl
qz| [4[3 KK XK X
7l2| |43 oL 2 = K %
72| |3 Y =KX
T ST — - = r=3 =
ot =] = = = F : : e
1200 | “ary o~ | (%S
AP AL AND ST URE e T e gt
S'rx&,&l _kEsL };?.Eﬁe‘fz:’,- n-i.m% <P o ‘i"r_ 25 i [ 5
PRINT Name of SAMPLER: < ® > 2
= Svo s a
— S |8 2824 Buz
SIGNATURE of SAMPLER: l DATE Signed: i 2 8 Sk ‘% 8 E 3 E E




[:P,a/be Analytical”

A wEEw e

T s w4 S ANy memaes LRl Rkl

Chain-of-Custody is a LEGAL DOCUMENT - Complete all relevent fields

" HOR

Idress:

Y40 S Chuch S+

Billing Information:

MTIL Log-in Number Here

Zof 2

ALL SHADED, AREAS are for LAB USE ONLY

Container Preservative Type **

i ]

Lab Project Manager:

Email To:

& ceh . Jf:—:}w Ehigdyine. com

:port To: \.)f-:(’ob pﬂfhj’ .J

** Preservative Types: (1) nitric acid, (2) sulfuric acid, (3) hydrochloric acid, (4) sodium hydroxide, (5) zinc acetate,
(6} methanol, (7) sodium bisulfate, (8) sodium thiosulfate, (9) hexane, (A) ascorbic acid, (B) ammonium sulfate,

py To: Site Collection Info/Address: ~ (C) ammonium hydroxide, (D) TSP, (U) Unpreserved, {Q) Other
Analyses Lab Profile/Line: 2
istomer Project Name/Number: [ . State: County/City: Time Zone Collected: /f Tab sample Receipt Checkiist:
; ; ” . [ IPTL IMT[ ]CT [AET ; )
¢ Aqr"?h 8{( ‘hqueﬂ Né NO‘—‘C:"'{d Custody Seals Present/Intact Y N NA
one: Site/Facility ID #: Compliance Monitoring? Custady Signatures Present Y N NA
nail: [ ]Yes [ 1No Collector Signature Present Y N NA
. Bottles Intact - ¥ NNA
lllected By (print): Purchase Order #: DW PWS ID #: Correct Bottles ¥ N NA
i i . Sufficient Volume. ¥ N NA
Quote #: DW Location Cade: LL pReiibycingiid s e il 3
llected By (signature): Turnaround Date Required: Immediately Packed onTce: VOA -~ Headspace Acceptable Y N NA
[/{Y [IN .3_“ » . USDA Regulated Soils ¥ N NA
= ] No 4 ~ ~ Samples in Holding Time ¥ N NA
mple Disposal: Rush: Field Filtered (if applicable): o 0 Nl l\ Residual Chlorine Present ¥ N NA
i - Same D. Next D .| N ~ €1 Strips: j
] Dispose as appropriate [ ] Return [ 1SameDay [ ] NextDay [ ]Yes No g i Q 3 SIS Serple Lo AT TR
1 Archive: [ 12Day [ 13Day [ ]4Day [ ]5Day N N~ ~ Y '2 i o gtzigsi Septa
1 Hold: (Expedite Charges Apply) b B \ I\ 2" Ny @- sulfide Present Y N NA
Matrix Codes (insert in Matrix box below): Drinking Water (DW), Ground Water (GW), Wastewater (wWw), w ! \') * Lead Acetate 'Stf.l'PS=
>roduct (P), Soil/Solid (SL), Oil (OL), Wipe (WP), Air (AR}, Tissue (TS), Bioassay (B), Vapor (V), Other (OT) 0 Q ,Q § & (') LAB USE ONLY: o
Camp / Collected (or Composite End Res |#of | \§ S %\ 8 v Lab Sample # / Comments:
istomer Sample ID Matrix * Grab Composite Start) ome c Ctns g*é % \n Qé L) 8
1,
Date Time Date Time M | D
M/~ G/ |Gabl| fzhd tloo| —]_ 7 <IN x e [X
Mu/-21C S |Grb ||/Hr 1350 —F— 9 | [ x [ 2 X[x
Il -3 Glus  olon |eshiblegsee | —1 A X |2 [ XX X
- - o —f— - —— = . ‘
Eazup Rlunk G/ |éh || osedl 7 | A|X [ < X [ X
{7 7 ”‘-,;0
istomer Remarks / Special Conditions / Possible Hazards: [TypeoficeUsed::  Wet  Blue  Dry  Nore SHORT HOLDS PRESENT (<72 hours): ¥ N N/A = -lab>§amp!f?"*_’¢m_9?"“"!='_'@ﬂ'_"f9=_ e
k ial Used: Lab Tracking #: Afi -y TemaBEk Recaiveds siye WY oNA
Packing Material Used: - Therm 1D |
Cooler 1 Temp Upon Receipt: .o
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BORING LOG

PROJECT NAME: Charah Moncure - Brickhaven

BORING NO.:

BG-2

PROJECT NUMBER: 10021146

soiLBorING[_| monimorinG weLL [X] [] SHEET 1 OF 1
PROJECT LOCATION START DATE COMPLETION DATE

26 Dec 2018 26 Dec 2018
Hastings, NE COMPLETED DEPTH GROUNDWATER DEPTH
144' NA
DRILLING CONTRACTOR DRILLER
Jacob Messik WELL CONSTRUCTION

Geologic Exploration

DRILLING EQUIPMENT BORING DIAMETER

TYPE AND DIAMETER OF WELL CASING

D50 6.25" 2" SCH 40 PVC
DRILLING METHOD SLOT SIZE FILTER MATERIAL
Hollow Stem Auger [X] Hand Auger[ |  Geoprobe [ | 0.020" GP#2 Sand
LOGGED BY BACKFILL MATERIAL WELL DEPTH PERFORATED
. INTERVAL
J. Ruffing Portland Cement 23' 13 - 23'
® .
-
z
3 | & w| %
DESCRIPTION o | ¥ |y | 2 REMARKS
g5 |L [32]82 -
| ] << [6Xe} = u
@ a %) Sn| 3 =
ML, clayey silt, brown (10 YR 3), soft, non-plastic, dry, organics - tree - CL
roots, grass —
CL, clay, brownish yellow (10 YR ), stiff, medium to high plasticity, dry ]
CL, clay,very dark grayish brown (10 YR 3), very stiff, high plasticity, dry, —
some organics 5 1
CL, clay, brownish yellow (10 YR &), medium stiff, medium plasticity, dry |34 .
10
245 .
ML, silt, gray (10 YR %), stiff, non-plastic, dry 1
: _ 15 ]
some iron staining, hard 14,8 -
20
) ] Well Construction
] Grout: 0-9'
_ Bentonite: 9-10.5'
- Sand: 10.5-25'
— Screen: 13-23'
25 ]
Rock/partially weathered rock, very dark greenish gray (gley 1 %), very 40, % — SM Auger refusal at 25'
hard, dry —




=l MCADAMS

Brickhaven No.2 Mine Tract Monitoring Well Location

Top Concrete
Description Northing Easting Elev. Top Well Casing
MW-XX 669278.987 | 1990476.103 191.405’ 194.233’

Notes: -Well observations were taken on 02/26/2019

-Bearings for this survey are based on NAD 83
-Elevations for this survey are based on NAVD 88

| MONITORING WELL
N-BE9278.99
1860476.10

The John R. McAdams K <
Company, Inc. & o
& S8\
< 5
. > - %
Raleigh / Durham, NG - :‘.‘ < i -
2905 Meridian Parkway H y3 d .
Durham, North Carolina 27713 | s %’-';,, L4805 :
(919) 361-5000 ) qh%_o? / YA
%, O SRl @
% ""-mw"i‘;‘k
%, v
%, 14 C e
Charlotte, NG (/P LWV
i fragpganit
3436 Toringdon Way

Suite 110
Charlotte, North Carolina 28277 ‘
(704) 527-0800
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Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100

ace Analytical” oo, NG 0070

www.pacelabs.com

February 15, 2019

Mark Filardi

HDR

440 S. Church St
Suite 900

Charlotte, NC 28202

RE: Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Dear Mark Filardi:

Enclosed are the analytical results for sample(s) received by the laboratory on January 25, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Kevin Herring
kevin.herring@pacelabs.com

1(704)875-9092
HORIZON Database Administrator

Enclosures

cc: Mike Plummer, HDR

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

(704)875-9092

Page 1 of 87



ace Analytical

www.pacelabs.com

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

CERTIFICATIONS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Pennsylvania Certification IDs

1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601 Missouri Certification #: 235

ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590

Arizona Certification #: AZ0734

Arkansas Certification

California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification

EPA Region 4 DW Rad

Florida/TNI Certification #: E87683
Georgia Certification #: C040

Guam Certification

Hawaii Certification

Idaho Certification

Illinois Certification

Indiana Certification

lowa Certification #: 391

Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133

KY WW Permit #: KY0098221

KY WW Permit #: KY0000221

Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020

Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
Louisiana/NELAP Certification # LA170028
North Carolina Drinking Water Certification #: 37706
North Carolina Field Services Certification #: 5342
North Carolina Wastewater Certification #: 12

Asheville Certification IDs
2225 Riverside Drive, Asheville, NC 28804
Florida/NELAP Certification #: E87648
Massachusetts Certification #: M-NC030
North Carolina Drinking Water Certification #: 37712

Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457

New York/TNI Certification #: 10888

North Carolina Certification #: 42706

North Dakota Certification #: R-190

Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification

Tennessee Certification #: 02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868

West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad

Wyoming Certification #: 8TMS-L

South Carolina Certification #: 99006001
Florida/NELAP Certification #: E87627
Kentucky UST Certification #: 84
Virginia/VELAP Certification #: 460221

North Carolina Wastewater Certification #: 40
South Carolina Certification #: 99030001
Virginia/VELAP Certification #: 460222

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 2 of 87



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

Lab ID Sample ID Matrix Date Collected Date Received
92415385001 TRIP BLANK Water 01/21/19 13:00 01/25/19 12:00
92415385002 LEACHATE Water 01/21/19 13:20 01/25/19 12:00
92415385003 SW-2 Water 01/21/19 14:00 01/25/19 12:00
92415385004 SW-1 Water 01/21/19 14:00 01/25/19 12:00
92415385005 BG-1 Water 01/22/19 10:10 01/25/19 12:00
92415385006 BG-2 Water 01/22/19 13:45 01/25/19 12:00
92415385007 MW-4 Water 01/22/19 17:45 01/25/19 12:00
92415385008 MW-2 Water 01/23/19 08:40 01/25/19 12:00
92415385009 MW-8 Water 01/23/19 11:00 01/25/19 12:00
92415385010 MW-6 Water 01/23/19 13:50 01/25/19 12:00
92415385011 DUP Water 01/23/19 12:50 01/25/19 12:00
92415385012 MW-5 Water 01/24/19 08:50 01/25/19 12:00
92415385013 MW-1 Water 01/24/19 11:00 01/25/19 12:00
92415385014 MW-7R Water 01/24/19 13:50 01/25/19 12:00
92415385015 MW-3 Water 01/25/19 08:40 01/25/19 12:00
92415385016 EQUIP BLANK Water 01/25/19 11:50 01/25/19 12:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3 of 87
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www.pacelabs.com

Project:

Pace Project No.:

CHARAH BRICKHAVEN
92415385

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
92415385001 TRIP BLANK EPA 8260B CL 48 PASI-C
92415385002 LEACHATE EPA 6010D DS, SH1 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385003 SW-2 EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385004 SW-1 EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385005 BG-1 EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 4 of 87



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
92415385006 BG-2 EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385007 MW-4 EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385008 MW-2 EPA 6010D DS, SH1 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385009 MW-8 EPA 6010D DS, SH1 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385010 MW-6 EPA 6010D DS 16 PASI-A

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 5 of 87



Pace Analytical Services, LLC

. 40 9800 Kincey Ave. Suite 100
aceAnalytical Huntersuille, NC 28078
www.pacelabs.com (704)875-9092

SAMPLE ANALYTE COUNT

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385011 DUP EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CEH 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385012 MW-5 EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CRV 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385013 MW-1 EPA 6010D DS, SH1 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CRV 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385014 MW-7R EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 6 of 87



Pace Analytical Services, LLC

. 40 9800 Kincey Ave. Suite 100
aceAnalytical Huntersuille, NC 28078
www.pacelabs.com (704)875-9092

SAMPLE ANALYTE COUNT

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 CRV 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385015 MW-3 EPA 6010D DS, SH1 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 MVC 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A
92415385016 EQUIP BLANK EPA 6010D DS 16 PASI-A
EPA 6020B JMW1 3 PASI-A
EPA 7470A RDT 1 PASI-A
EPA 8260B CL 48 PASI-C
EPA 903.1 KAC 1 PASI-PA
EPA 904.0 VAL 1 PASI-PA
Total Radium Calculation CMC 1 PASI-PA
SM 2540C-2011 MVC 1 PASI-A
EPA 300.0 Rev 2.1 1993 CDC 3 PASI-A

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 7 of 87



ace Analytical

www.pacelabs.com

Project:
Pace Project No.:

CHARAH BRICKHAVEN
92415385

SUMMARY OF DETECTION

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Lab Sample ID Client Sample ID
Method Parameters Result Units Report Limit Analyzed Qualifiers
92415385002 LEACHATE
EPA 6010D Barium 73.4 ug/L 5.0 01/27/19 23:31
EPA 6010D Calcium 227000 ug/L 1000 01/28/19 23:12 M6
EPA 6010D Molybdenum 147 ug/L 5.0 01/27/19 23:31
EPA 6010D Nickel 54 ug/L 5.0 01/27/19 23:31
EPA 6010D Vanadium 6.5 ug/L 5.0 01/27/19 23:31
EPA 6020B Boron 1760 ug/L 250 01/29/19 11:58 M6
EPA 6020B Lithium 26.5 ug/L 2.5 01/28/19 20:57
EPA 6020B Thallium 0.47 ug/L 0.10 01/28/19 20:57
EPA 903.1 Radium-226 0.000 + pCi/L 02/07/19 20:27
0.359
(0.759)
C:NAT:87%
EPA 904.0 Radium-228 1.06 + pCilL 02/05/19 16:03
0.408
(0.624)
C:97%
T:83%
Total Radium Calculation Total Radium 1.06 = pCi/L 02/08/19 12:45
0.767
(1.38)
SM 2540C-2011 Total Dissolved Solids 1110 mg/L 50.0 01/25/19 23:32
EPA 300.0 Rev 2.1 1993 Chloride 125 mg/L 1.0 01/30/19 23:35
EPA 300.0 Rev 2.1 1993 Fluoride 0.17 mg/L 0.10 01/30/19 23:35
EPA 300.0 Rev 2.1 1993 Sulfate 483 mg/L 10.0 01/31/19 09:59
92415385003 SW-2
EPA 6010D Barium 94.2 ug/L 5.0 01/27/19 23:57
EPA 6010D Calcium 5230 ug/L 100 01/27/19 23:57
EPA 6010D Chromium 5.0 ug/L 5.0 01/27/19 23:57
EPA 6010D Copper 5.5 ug/L 5.0 01/27/19 23:57
EPA 6010D Lead 54 ug/L 5.0 01/27/19 23:57
EPA 6010D Vanadium 13.1 ug/L 5.0 01/27/19 23:57
EPA 6010D Zinc 14.3 ug/L 10.0 01/27/19 23:57
EPA 903.1 Radium-226 0.289 + pCi/L 02/07/19 20:27
0.496
(0.869)
C:NA T:86%
EPA 904.0 Radium-228 0.220 + pCi/L 02/07/19 14:04
1.84 (4.24)
C:74%
T:29%
Total Radium Calculation Total Radium 0.509 = pCi/L 02/08/19 12:45
234 (5.11)
SM 2540C-2011 Total Dissolved Solids 229 mg/L 25.0 01/25/19 23:32
EPA 300.0 Rev 2.1 1993 Chloride 23.2 mg/L 1.0 01/30/19 23:51
EPA 300.0 Rev 2.1 1993 Sulfate 7.9 mg/L 1.0 01/30/19 23:51
92415385004 SW-1
EPA 6010D Barium 85.2 ug/L 5.0 01/28/19 00:00
EPA 6010D Calcium 2970 ug/L 100 01/28/19 00:00
EPA 6010D Vanadium 9.4 ug/L 5.0 01/28/19 00:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

SUMMARY OF DETECTION

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Lab Sample ID Client Sample ID
Method Parameters Result Units Report Limit Analyzed Qualifiers
92415385004 SW-1
EPA 6010D Zinc 115 ug/L 10.0 01/28/19 00:00
EPA 903.1 Radium-226 0.458 + pCi/L 02/07/19 20:27
0.499
(0.785)
C:NA T:86%
EPA 904.0 Radium-228 0.602 + pCi/L 02/05/19 16:03
0.352
(0.652)
C:95%
T:81%
Total Radium Calculation Total Radium 1.06 = pCi/L 02/08/19 12:45
0.851
(1.44)
SM 2540C-2011 Total Dissolved Solids 182 mg/L 25.0 01/25/19 23:32
EPA 300.0 Rev 2.1 1993 Chloride 6.9 mg/L 1.0 01/31/19 00:08
EPA 300.0 Rev 2.1 1993 Sulfate 3.8 mg/L 1.0 01/31/19 00:08
92415385005 BG-1
EPA 6010D Barium 278 ug/L 5.0 01/28/19 00:03
EPA 6010D Calcium 23900 ug/L 100 01/28/19 00:03
EPA 6020B Lithium 16.0 ug/L 2.5 01/28/19 21:20
EPA 903.1 Radium-226 0.000 + pCi/L 02/07/19 20:27
0.321
(0.678)
C:NAT:92%
EPA 904.0 Radium-228 1.08 + pCi/L 02/05/19 16:03
0.403
(0.608)
C:96%
T:87%
Total Radium Calculation Total Radium 1.08 = pCi/L 02/08/19 12:45
0.724
(1.29)
SM 2540C-2011 Total Dissolved Solids 546 mg/L 50.0 01/25/19 23:32
EPA 300.0 Rev 2.1 1993 Chloride 213 mg/L 4.0 01/31/19 10:15
EPA 300.0 Rev 2.1 1993 Fluoride 0.17 mg/L 0.10 01/31/19 00:24
EPA 300.0 Rev 2.1 1993 Sulfate 23.2 mg/L 1.0 01/31/19 00:24
92415385006 BG-2
EPA 6010D Barium 123 ug/L 5.0 01/28/19 00:06
EPA 6010D Calcium 89600 ug/L 100 01/28/19 00:06
EPA 6020B Lithium 12.1 ug/L 2.5 01/28/19 21:24
EPA 903.1 Radium-226 0.236 + pCi/L 02/07/19 20:27
0.401
(0.708)
C:NA T:88%
EPA 904.0 Radium-228 1.06 = pCi/L 02/05/19 16:04
0.418
(0.649)
C:94%
T:82%
Total Radium Calculation Total Radium 130+ pCi/L 02/08/19 12:45
0.819
(1.36)

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 9 of 87



ace Analytical

www.pacelabs.com

Project:
Pace Project No.:

CHARAH BRICKHAVEN
92415385

SUMMARY OF DETECTION

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Lab Sample ID Client Sample ID
Method Parameters Result Units Report Limit Analyzed Qualifiers
92415385006 BG-2
SM 2540C-2011 Total Dissolved Solids 810 mg/L 50.0 01/25/19 23:32
EPA 300.0 Rev 2.1 1993 Chloride 218 mg/L 5.0 01/31/1910:31
EPA 300.0 Rev 2.1 1993 Fluoride 0.16 mg/L 0.10 01/31/19 00:41
EPA 300.0 Rev 2.1 1993 Sulfate 64.7 mg/L 1.0 01/31/19 00:41
92415385007 MW-4
EPA 6010D Barium 268 ug/L 5.0 01/28/19 00:09
EPA 6010D Calcium 64300 ug/L 100 01/28/19 00:09
EPA 6010D Zinc 29.4 ug/L 10.0 01/28/19 00:09
EPA 6020B Lithium 25.4 ug/L 2.5 01/28/19 21:27
EPA 903.1 Radium-226 0.913 + pCi/L 02/07/19 20:42
0.558
(0.685)
C:NAT:87%
EPA 904.0 Radium-228 1.35+ pCi/L 02/05/19 16:04
0.429
(0.538)
C:95%
T:85%
Total Radium Calculation Total Radium 2,26 + pCi/L 02/08/19 12:45
0.987
(1.22)
SM 2540C-2011 Total Dissolved Solids 1170 mg/L 50.0 01/25/19 23:32
EPA 300.0 Rev 2.1 1993 Chloride 485 mg/L 10.0 01/31/19 10:48
EPA 300.0 Rev 2.1 1993 Fluoride 0.29 mg/L 0.10 01/31/19 00:57
EPA 300.0 Rev 2.1 1993 Sulfate 12.2 mg/L 1.0 01/31/19 00:57
92415385008 MW-2
EPA 6010D Barium 360 ug/L 5.0 01/28/19 00:12
EPA 6010D Calcium 207000 ug/L 500 01/28/19 23:31
EPA 6010D Chromium 14.0 ug/L 5.0 01/28/19 00:12
EPA 6010D Copper 17.2 ug/L 5.0 01/28/19 00:12
EPA 6010D Molybdenum 7.9 ug/L 5.0 01/28/19 00:12
EPA 6010D Nickel 9.7 ug/L 5.0 01/28/19 00:12
EPA 6010D Vanadium 7.6 ug/L 5.0 01/28/19 00:12
EPA 6010D Zinc 31.1 ug/L 10.0 01/28/19 00:12
EPA 6020B Boron 39.1 ug/L 25.0 01/29/19 12:34
EPA 6020B Lithium 94.1 ug/L 2.5 01/29/19 12:34
EPA 903.1 Radium-226 121+ pCi/L 02/07/19 20:42
0.623
(0.718)
C:NA T:86%
EPA 904.0 Radium-228 1.49 + pCi/L 02/05/19 16:04
0.464
(0.590)
C:96%
T:86%
Total Radium Calculation Total Radium 2.70 iE 1.3053 pCi/L 02/08/19 12:45
1.31
SM 2540C-2011 Total Dissolved Solids 2590 mg/L 250 01/25/19 23:32
EPA 300.0 Rev 2.1 1993 Chloride 1200 mg/L 15.0 01/31/19 11:20
EPA 300.0 Rev 2.1 1993 Fluoride 0.26 mg/L 0.10 01/31/19 01:13

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

SUMMARY OF DETECTION

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Lab Sample ID Client Sample ID
Method Parameters Result Units Report Limit Analyzed Qualifiers
92415385008 MW-2
EPA 300.0 Rev 2.1 1993 Sulfate 130 mg/L 15.0 01/31/19 11:20
92415385009 MW-8
EPA 6010D Barium 1170 ug/L 5.0 01/28/19 00:16
EPA 6010D Calcium 110000 ug/L 500 01/28/19 23:34
EPA 6010D Zinc 13.6 ug/L 10.0 01/28/19 00:16
EPA 6020B Lithium 21.7 ug/L 2.5 01/29/19 12:37
EPA 903.1 Radium-226 0.743 + pCi/L 02/07/19 20:42
0.567
(0.806)
C:NA T:88%
EPA 904.0 Radium-228 1.20 = pCi/L 02/05/19 16:04
0.439
(0.647)
C:94%
T:82%
Total Radium Calculation Total Radium 1.94 iE 1.01) pCi/L 02/08/19 12:45
1.45
SM 2540C-2011 Total Dissolved Solids 814 mg/L 50.0 01/25/19 23:32
EPA 300.0 Rev 2.1 1993 Chloride 377 mg/L 8.0 01/31/19 11:37 M6
EPA 300.0 Rev 2.1 1993 Sulfate 7.9 mg/L 1.0 01/31/19 02:19
92415385010 MW-6
EPA 6010D Barium 89.7 ug/L 5.0 01/28/19 00:19
EPA 6010D Calcium 34400 ug/L 100 01/28/19 00:19
EPA 6010D Chromium 5.3 ug/L 5.0 01/28/19 00:19
EPA 6010D Zinc 17.7 ug/L 10.0 01/28/19 00:19
EPA 6020B Lithium 27.9 ug/L 2.5 01/29/19 12:40
EPA 903.1 Radium-226 0.000 = pCi/L 02/07/19 20:42
0.340
(0.719)
C:NA T:90%
EPA 904.0 Radium-228 0.628 + pCi/L 02/05/19 16:04
0.315
(0.538)
C:92%
T:88%
Total Radium Calculation Total Radium 0.628 = pCi/L 02/08/19 12:45
0.655
(1.26)
SM 2540C-2011 Total Dissolved Solids 649 mg/L 25.0 01/26/19 01:25
EPA 300.0 Rev 2.1 1993 Chloride 229 mg/L 5.0 01/31/19 13:15
EPA 300.0 Rev 2.1 1993 Fluoride 0.40 mg/L 0.10 01/31/19 03:09
EPA 300.0 Rev 2.1 1993 Sulfate 48.7 mg/L 1.0 01/31/19 03:09
92415385011 DUP
EPA 6010D Barium 90.4 ug/L 5.0 01/28/19 00:22
EPA 6010D Calcium 35200 ug/L 100 01/28/19 00:22
EPA 6010D Chromium 5.2 ug/L 5.0 01/28/19 00:22
EPA 6010D Zinc 175 ug/L 10.0 01/28/19 00:22
EPA 6020B Lithium 28.6 ug/L 2.5 01/29/19 12:43

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:
Pace Project No.:

CHARAH BRICKHAVEN
92415385

SUMMARY OF DETECTION

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Lab Sample ID Client Sample ID
Method Parameters Result Units Report Limit Analyzed Qualifiers
92415385011 DUP
EPA 903.1 Radium-226 0.510 + pCi/L 02/07/19 20:42
0.461
(0.680)
C:NA T:89%
EPA 904.0 Radium-228 0.757 + pCi/L 02/05/19 16:04
0.351
(0.585)
C:94%
T:81%
Total Radium Calculation Total Radium 127+ pCi/L 02/08/19 12:45
0.812
(1.27)
SM 2540C-2011 Total Dissolved Solids 649 mg/L 25.0 01/26/19 01:27
EPA 300.0 Rev 2.1 1993 Chloride 228 mg/L 5.0 01/31/1913:31
EPA 300.0 Rev 2.1 1993 Fluoride 0.39 mg/L 0.10 01/31/19 03:26
EPA 300.0 Rev 2.1 1993 Sulfate 49.3 mg/L 1.0 01/31/19 03:26
92415385012 MW-5
EPA 6010D Barium 123 ug/L 5.0 01/28/19 00:31
EPA 6010D Calcium 13700 ug/L 100 01/28/19 00:31
EPA 6020B Lithium 8.0 ug/L 2.5 01/29/19 12:46
EPA 903.1 Radium-226 0.108 + pCi/L 02/07/19 20:42
0.366
(0.706)
C:NAT:87%
EPA 904.0 Radium-228 0.695 + pCi/L 02/05/19 16:04
0.324
(0.517)
C:93%
T:79%
Total Radium Calculation Total Radium 0.803 + pCi/L 02/08/19 12:45
0.690
(1.22)
SM 2540C-2011 Total Dissolved Solids 261 mg/L 25.0 01/29/19 15:06
EPA 300.0 Rev 2.1 1993 Chloride 22.2 mg/L 1.0 01/31/19 03:42
EPA 300.0 Rev 2.1 1993 Fluoride 0.57 mg/L 0.10 01/31/19 03:42
EPA 300.0 Rev 2.1 1993 Sulfate 2.9 mg/L 1.0 01/31/19 03:42
92415385013 MW-1
EPA 6010D Barium 242 ug/L 5.0 01/28/19 00:34
EPA 6010D Calcium 205000 ug/L 500 01/28/19 23:37
EPA 6010D Zinc 14.7 ug/L 10.0 01/28/19 00:34
EPA 6020B Lithium 30.9 ug/L 2.5 01/29/19 12:49
EPA 903.1 Radium-226 0.607 £ pCi/L 02/07/19 20:57
0.425
(0.512)
C:NAT:95%
EPA 904.0 Radium-228 0.737 + pCi/L 02/05/19 16:04
0.337
(0.550)
C:93%
T:85%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:
Pace Project No.:

CHARAH BRICKHAVEN
92415385

SUMMARY OF DETECTION

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Lab Sample ID Client Sample ID
Method Parameters Result Units Report Limit Analyzed Qualifiers
92415385013 MW-1
Total Radium Calculation Total Radium 134+ pCi/L 02/08/19 12:45
0.762
(1.06)
SM 2540C-2011 Total Dissolved Solids 1510 mg/L 50.0 01/29/19 15:06
EPA 300.0 Rev 2.1 1993 Chloride 756 mg/L 16.0 01/31/19 13:47
EPA 300.0 Rev 2.1 1993 Fluoride 0.16 mg/L 0.10 01/31/19 03:58
EPA 300.0 Rev 2.1 1993 Sulfate 8.0 mg/L 1.0 01/31/19 03:58
92415385014 MW-7R
EPA 6010D Barium 255 ug/L 5.0 01/28/19 00:37
EPA 6010D Calcium 89100 ug/L 100 01/28/19 00:37
EPA 6010D Chromium 6.5 ug/L 5.0 01/28/19 00:37
EPA 6010D Zinc 10.7 ug/L 10.0 01/28/19 00:37
EPA 6020B Lithium 25.4 ug/L 2.5 01/29/19 12:52
EPA 6020B Thallium 0.12 ug/L 0.10 01/28/19 21:59
EPA 903.1 Radium-226 0.987 pCi/L 02/07/19 20:57
0.578
(0.733)
C:NAT:93%
EPA 904.0 Radium-228 1.01 + pCi/L 02/05/19 16:04
0.361
(0.496)
C:94%
T:88%
Total Radium Calculation Total Radium 2.00 + pCi/L 02/08/19 12:45
0.939
(1.23)
SM 2540C-2011 Total Dissolved Solids 820 mg/L 50.0 01/29/19 15:06
EPA 300.0 Rev 2.1 1993 Chloride 289 mg/L 6.0 01/31/19 14:03
EPA 300.0 Rev 2.1 1993 Fluoride 0.11 mg/L 0.10 01/31/19 04:15
EPA 300.0 Rev 2.1 1993 Sulfate 18.3 mg/L 1.0 01/31/19 04:15
92415385015 MW-3
EPA 6010D Barium 715 ug/L 5.0 01/28/19 00:41
EPA 6010D Calcium 194000 ug/L 500 01/28/19 23:40
EPA 6010D Chromium 179 ug/L 5.0 01/28/19 00:41
EPA 6010D Cobalt 6.2 ug/L 5.0 01/28/19 00:41
EPA 6010D Copper 36.0 ug/L 5.0 01/28/19 00:41
EPA 6010D Lead 7.3 ug/L 5.0 01/28/19 00:41
EPA 6010D Molybdenum 12.0 ug/L 5.0 01/28/19 00:41
EPA 6010D Nickel 86.0 ug/L 5.0 01/28/19 00:41
EPA 6010D Vanadium 13.9 ug/L 5.0 01/28/19 00:41
EPA 6010D Zinc 42.7 ug/L 10.0 01/28/19 00:41
EPA 6020B Lithium 72.6 ug/L 2.5 01/29/19 12:55
EPA 903.1 Radium-226 192+ pCi/L 02/07/19 20:57
0.716
(0.622)
C:NAT:93%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

SUMMARY OF DETECTION

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Lab Sample ID Client Sample ID
Method Parameters Result Units Report Limit Analyzed Qualifiers
92415385015 MW-3
EPA 904.0 Radium-228 2.00 £ pCi/L 02/05/19 16:05
0.570
(0.657)
C:94%
T:81%
Total Radium Calculation Total Radium 3.92+1.29 pCi/L 02/08/19 12:45
(1.28)
SM 2540C-2011 Total Dissolved Solids 2360 mg/L 50.0 01/30/19 21:12
EPA 300.0 Rev 2.1 1993 Chloride 1120 mg/L 20.0 01/31/19 14:20
EPA 300.0 Rev 2.1 1993 Fluoride 0.42 mg/L 0.10 01/31/19 04:31
EPA 300.0 Rev 2.1 1993 Sulfate 80.2 mg/L 1.0 01/31/19 04:31
92415385016 EQUIP BLANK
EPA 903.1 Radium-226 0.303 + pCi/L 02/07/19 20:57
0.397
(0.661)
C:NAT:94%
EPA 904.0 Radium-228 0.676 + pCi/L 02/05/19 16:05
0.315
(0.523)
C:91%
T:92%
Total Radium Calculation Total Radium 0.979 = pCi/L 02/08/19 12:45
0.712
(1.18)

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Sample: TRIP BLANK

Lab ID: 92415385001

Collected: 01/21/19 13:00 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 13:52 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 13:52 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 13:52 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 13:52 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 13:52 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 13:52 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 13:52 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 13:52 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 13:52 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 13:52 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 13:52 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 13:52 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 13:52 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 13:52 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 13:52 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 13:52 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 13:52 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 13:52 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 13:52 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 13:52 75-34-3
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 13:52 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 13:52 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 13:52 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 13:52 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 13:52 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 13:52 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 13:52 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 13:52 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 13:52 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 13:52 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 13:52 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 13:52 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 13:52 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 13:52 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 13:52 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 13:52 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 13:52 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 13:52 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 13:52 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 13:52 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 13:52 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 13:52 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 13:52 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 13:52 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 13:52 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 97 % 70-130 1 01/28/19 13:52 460-00-4

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

(704)875-9092

Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

Sample: TRIP BLANK Lab ID: 92415385001 Collected: 01/21/19 13:00 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

8260 MSV Low Level Landfill Analytical Method: EPA 8260B

Surrogates

1,2-Dichloroethane-d4 (S) 103 % 70-130 1 01/28/19 13:52 17060-07-0

Toluene-d8 (S) 100 % 70-130 1 01/28/19 13:52 2037-26-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 02/15/2019 12:39 PM without the written consent of Pace Analytical Services, LLC.
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Project:

Pace Project No.: 92415385

CHARAH BRICKHAVEN

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Sample: LEACHATE

Lab ID: 92415385002

Collected: 01/21/19 13:20 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/27/19 23:31 7440-38-2
Barium 73.4 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/27/19 23:31 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/27/19 23:31 7440-43-9
Calcium 227000 ug/L 1000 10 01/26/19 07:42 01/28/19 23:12 7440-70-2 M6
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7439-92-1
Molybdenum 147 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7439-98-7
Nickel 5.4 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/27/19 23:31 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7440-22-4
Vanadium 6.5 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:31 7440-62-2
Zinc ND ug/L 10.0 1 01/26/19 07:42 01/27/19 23:31 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron 1760 ug/L 250 10 01/26/19 10:00 01/29/19 11:58 7440-42-8 M6
Lithium 26.5 ug/L 25 1 01/26/19 10:00 01/28/19 20:57 7439-93-2
Thallium 0.47 ug/L 0.10 1 01/26/19 10:00 01/28/19 20:57 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 12:37 7439-97-6 M1
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 14:26 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 14:26 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 14:26 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 14:26 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 14:26 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 14:26 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 14:26 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 14:26 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 14:26 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 14:26 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 14:26 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 14:26 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 14:26 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 14:26 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 14:26 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 14:26 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 14:26 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 14:26 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 14:26 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 14:26 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: LEACHATE

Lab ID: 92415385002

Collected: 01/21/19 13:20 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 14:26 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 14:26 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 14:26 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 14:26 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 14:26 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 14:26 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 14:26 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 14:26 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 14:26 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 14:26 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 14:26 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 14:26 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 14:26 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 14:26 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 14:26 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 14:26 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 14:26 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 14:26 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 14:26 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 14:26 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 14:26 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 14:26 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 14:26 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 14:26 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 14:26 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 95 % 70-130 1 01/28/19 14:26 460-00-4
1,2-Dichloroethane-d4 (S) 102 % 70-130 1 01/28/19 14:26 17060-07-0
Toluene-d8 (S) 99 % 70-130 1 01/28/19 14:26 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 1110 mg/L 50.0 1 01/25/19 23:32
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 12.5 mg/L 1.0 1 01/30/19 23:35 16887-00-6
Fluoride 0.17 mg/L 0.10 1 01/30/19 23:35 16984-48-8
Sulfate 483 mg/L 10.0 10 01/31/19 09:59 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: SW-2 Lab ID: 92415385003 Collected: 01/21/19 14:00 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/27/19 23:57 7440-38-2
Barium 94.2 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/27/19 23:57 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/27/19 23:57 7440-43-9
Calcium 5230 ug/L 100 1 01/26/19 07:42 01/27/19 23:57 7440-70-2
Chromium 5.0 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7440-48-4
Copper 55 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7440-50-8
Lead 54 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/27/19 23:57 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7440-22-4
Vanadium 13.1 ug/L 5.0 1 01/26/19 07:42 01/27/19 23:57 7440-62-2
Zinc 14.3 ug/L 10.0 1 01/26/19 07:42 01/27/19 23:57 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:13 7440-42-8
Lithium ND ug/L 25 1 01/26/19 10:00 01/28/19 21:13 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:13 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 12:44 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 14:43 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 14:43 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 14:43 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 14:43 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 14:43 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 14:43 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 14:43 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 14:43 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 14:43 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 14:43 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 14:43 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 14:43 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 14:43 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 14:43 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 14:43 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 14:43 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 14:43 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 14:43 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 14:43 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 14:43 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: SW-2 Lab ID: 92415385003 Collected: 01/21/19 14:00 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 14:43 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 14:43 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 14:43 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 14:43 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 14:43 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 14:43 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 14:43 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 14:43 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 14:43 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 14:43 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 14:43 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 14:43 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 14:43 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 14:43 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 14:43 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 14:43 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 14:43 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 14:43 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 14:43 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 14:43 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 14:43 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 14:43 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 14:43 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 14:43 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 14:43 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 98 % 70-130 1 01/28/19 14:43 460-00-4
1,2-Dichloroethane-d4 (S) 104 % 70-130 1 01/28/19 14:43 17060-07-0
Toluene-d8 (S) 101 % 70-130 1 01/28/19 14:43 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 229 mg/L 25.0 1 01/25/19 23:32
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 23.2 mg/L 1.0 1 01/30/19 23:51 16887-00-6
Fluoride ND mg/L 0.10 1 01/30/19 23:51 16984-48-8
Sulfate 7.9 mg/L 1.0 1 01/30/19 23:51 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: SW-1 Lab ID: 92415385004 Collected: 01/21/19 14:00 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:00 7440-38-2
Barium 85.2 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:00 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:00 7440-43-9
Calcium 2970 ug/L 100 1 01/26/19 07:42 01/28/19 00:00 7440-70-2
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:00 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7440-22-4
Vanadium 9.4 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:00 7440-62-2
Zinc 11.5 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:00 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:16 7440-42-8
Lithium ND ug/L 25 1 01/26/19 10:00 01/28/19 21:17 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:17 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 12:47 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 15:00 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 15:00 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 15:00 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 15:00 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 15:00 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 15:00 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 15:00 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 15:00 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 15:00 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 15:00 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 15:00 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 15:00 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 15:00 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 15:00 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 15:00 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 15:00 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 15:00 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 15:00 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 15:00 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 15:00 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: SW-1 Lab ID: 92415385004 Collected: 01/21/19 14:00 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 15:00 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 15:00 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 15:00 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 15:00 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 15:00 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 15:00 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 15:00 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 15:00 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 15:00 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 15:00 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 15:00 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 15:00 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 15:00 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 15:00 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 15:00 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 15:00 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 15:00 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 15:00 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 15:00 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 15:00 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 15:00 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 15:00 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 15:00 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 15:00 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 15:00 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 99 % 70-130 1 01/28/19 15:00 460-00-4
1,2-Dichloroethane-d4 (S) 101 % 70-130 1 01/28/19 15:00 17060-07-0
Toluene-d8 (S) 101 % 70-130 1 01/28/19 15:00 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 182 mg/L 25.0 1 01/25/19 23:32
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 6.9 mg/L 1.0 1 01/31/19 00:08 16887-00-6
Fluoride ND mg/L 0.10 1 01/31/19 00:08 16984-48-8
Sulfate 3.8 mg/L 1.0 1 01/31/19 00:08 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: BG-1 Lab ID: 92415385005 Collected: 01/22/19 10:10 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:03 7440-38-2
Barium 278 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:03 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:03 7440-43-9
Calcium 23900 ug/L 100 1 01/26/19 07:42 01/28/19 00:03 7440-70-2
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:03 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:03 7440-62-2
Zinc ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:03 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:19 7440-42-8
Lithium 16.0 ug/L 25 1 01/26/19 10:00 01/28/19 21:20 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:20 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 12:54 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 15:17 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 15:17 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 15:17 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 15:17 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 15:17 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 15:17 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 15:17 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 15:17 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 15:17 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 15:17 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 15:17 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 15:17 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 15:17 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 15:17 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 15:17 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 15:17 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 15:17 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 15:17 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 15:17 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 15:17 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: BG-1 Lab ID: 92415385005 Collected: 01/22/19 10:10 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 15:17 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 15:17 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 15:17 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 15:17 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 15:17 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 15:17 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 15:17 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 15:17 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 15:17 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 15:17 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 15:17 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 15:17 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 15:17 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 15:17 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 15:17 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 15:17 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 15:17 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 15:17 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 15:17 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 15:17 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 15:17 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 15:17 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 15:17 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 15:17 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 15:17 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 100 % 70-130 1 01/28/19 15:17 460-00-4
1,2-Dichloroethane-d4 (S) 105 % 70-130 1 01/28/19 15:17 17060-07-0
Toluene-d8 (S) 100 % 70-130 1 01/28/19 15:17 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 546 mg/L 50.0 1 01/25/19 23:32
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 213 mg/L 4.0 4 01/31/19 10:15 16887-00-6
Fluoride 0.17 mg/L 0.10 1 01/31/19 00:24 16984-48-8
Sulfate 23.2 mg/L 1.0 1 01/31/19 00:24 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: BG-2 Lab ID: 92415385006 Collected: 01/22/19 13:45 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:06 7440-38-2
Barium 123 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:06 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:06 7440-43-9
Calcium 89600 ug/L 100 1 01/26/19 07:42 01/28/19 00:06 7440-70-2
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:06 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:06 7440-62-2
Zinc ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:06 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:22 7440-42-8
Lithium 12.1 ug/L 25 1 01/26/19 10:00 01/28/19 21:24 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:24 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 12:56 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 15:34 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 15:34 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 15:34 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 15:34 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 15:34 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 15:34 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 15:34 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 15:34 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 15:34 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 15:34 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 15:34 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 15:34 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 15:34 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 15:34 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 15:34 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 15:34 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 15:34 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 15:34 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 15:34 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 15:34 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: BG-2 Lab ID: 92415385006 Collected: 01/22/19 13:45 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 15:34 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 15:34 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 15:34 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 15:34 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 15:34 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 15:34 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 15:34 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 15:34 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 15:34 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 15:34 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 15:34 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 15:34 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 15:34 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 15:34 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 15:34 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 15:34 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 15:34 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 15:34 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 15:34 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 15:34 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 15:34 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 15:34 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 15:34 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 15:34 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 15:34 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 96 % 70-130 1 01/28/19 15:34 460-00-4
1,2-Dichloroethane-d4 (S) 104 % 70-130 1 01/28/19 15:34 17060-07-0
Toluene-d8 (S) 100 % 70-130 1 01/28/19 15:34 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 810 mg/L 50.0 1 01/25/19 23:32
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 218 mg/L 5.0 5 01/31/19 10:31 16887-00-6
Fluoride 0.16 mg/L 0.10 1 01/31/19 00:41 16984-48-8
Sulfate 64.7 mg/L 1.0 1 01/31/19 00:41 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-4 Lab ID: 92415385007 Collected: 01/22/19 17:45 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:09 7440-38-2
Barium 268 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:09 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:09 7440-43-9
Calcium 64300 ug/L 100 1 01/26/19 07:42 01/28/19 00:09 7440-70-2
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:09 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:09 7440-62-2
Zinc 29.4 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:09 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:25 7440-42-8
Lithium 25.4 ug/L 25 1 01/26/19 10:00 01/28/19 21:27 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:27 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 12:58 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 15:51 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 15:51 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 15:51 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 15:51 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 15:51 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 15:51 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 15:51 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 15:51 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 15:51 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 15:51 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 15:51 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 15:51 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 15:51 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 15:51 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 15:51 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 15:51 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 15:51 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 15:51 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 15:51 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 15:51 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-4

Lab ID: 92415385007

Collected: 01/22/19 17:45 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 15:51 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 15:51 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 15:51 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 15:51 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 15:51 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 15:51 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 15:51 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 15:51 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 15:51 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 15:51 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 15:51 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 15:51 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 15:51 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 15:51 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 15:51 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 15:51 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 15:51 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 15:51 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 15:51 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 15:51 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 15:51 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 15:51 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 15:51 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 15:51 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 15:51 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 98 % 70-130 1 01/28/19 15:51 460-00-4
1,2-Dichloroethane-d4 (S) 105 % 70-130 1 01/28/19 15:51 17060-07-0
Toluene-d8 (S) 99 % 70-130 1 01/28/19 15:51 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 1170 mg/L 50.0 1 01/25/19 23:32
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 485 mg/L 10.0 10 01/31/19 10:48 16887-00-6
Fluoride 0.29 mg/L 0.10 1 01/31/19 00:57 16984-48-8
Sulfate 12.2 mg/L 1.0 1 01/31/19 00:57 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-2 Lab ID: 92415385008 Collected: 01/23/19 08:40 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:12 7440-38-2
Barium 360 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:12 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:12 7440-43-9
Calcium 207000 ug/L 500 5 01/26/19 07:42 01/28/19 23:31 7440-70-2
Chromium 14.0 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7440-48-4
Copper 17.2 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7439-92-1
Molybdenum 7.9 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7439-98-7
Nickel 9.7 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:12 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7440-22-4
Vanadium 7.6 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:12 7440-62-2
Zinc 31.1 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:12 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron 39.1 ug/L 25.0 1 01/26/19 10:00 01/29/19 12:34 7440-42-8
Lithium 94.1 ug/L 25 1 01/26/19 10:00 01/29/19 12:34 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:38 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:01 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 16:08 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 16:08 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 16:08 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 16:08 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 16:08 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 16:08 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 16:08 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 16:08 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 16:08 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 16:08 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 16:08 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 16:08 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 16:08 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 16:08 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 16:08 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 16:08 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 16:08 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 16:08 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 16:08 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 16:08 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-2

Lab ID: 92415385008

Collected: 01/23/19 08:40 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 16:08 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 16:08 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 16:08 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 16:08 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 16:08 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 16:08 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 16:08 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 16:08 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 16:08 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 16:08 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 16:08 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 16:08 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 16:08 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 16:08 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 16:08 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 16:08 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 16:08 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 16:08 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 16:08 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 16:08 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 16:08 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 16:08 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 16:08 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 16:08 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 16:08 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 100 % 70-130 1 01/28/19 16:08 460-00-4
1,2-Dichloroethane-d4 (S) 105 % 70-130 1 01/28/19 16:08 17060-07-0
Toluene-d8 (S) 100 % 70-130 1 01/28/19 16:08 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 2590 mg/L 250 1 01/25/19 23:32
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 1200 mg/L 150 15 01/31/19 11:20 16887-00-6
Fluoride 0.26 mg/L 0.10 1 01/31/19 01:13 16984-48-8
Sulfate 130 mg/L 150 15 01/31/19 11:20 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-8 Lab ID: 92415385009 Collected: 01/23/19 11:00 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:16 7440-38-2
Barium 1170 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:16 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:16 7440-43-9
Calcium 110000 ug/L 500 5 01/26/19 07:42 01/28/19 23:34 7440-70-2
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:16 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:16 7440-62-2
Zinc 13.6 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:16 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:37 7440-42-8
Lithium 21.7 ug/L 25 1 01/26/19 10:00 01/29/19 12:37 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:41 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:03 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 16:25 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 16:25 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 16:25 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 16:25 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 16:25 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 16:25 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 16:25 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 16:25 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 16:25 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 16:25 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 16:25 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 16:25 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 16:25 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 16:25 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 16:25 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 16:25 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 16:25 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 16:25 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 16:25 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 16:25 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

ANALYTICAL RESULTS

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-8 Lab ID: 92415385009 Collected: 01/23/19 11:00 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 16:25 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 16:25 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 16:25 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 16:25 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 16:25 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 16:25 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 16:25 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 16:25 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 16:25 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 16:25 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 16:25 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 16:25 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 16:25 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 16:25 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 16:25 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 16:25 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 16:25 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 16:25 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 16:25 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 16:25 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 16:25 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 16:25 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 16:25 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 16:25 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 16:25 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 94 % 70-130 1 01/28/19 16:25 460-00-4
1,2-Dichloroethane-d4 (S) 101 % 70-130 1 01/28/19 16:25 17060-07-0
Toluene-d8 (S) 100 % 70-130 1 01/28/19 16:25 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 814 mg/L 50.0 1 01/25/19 23:32
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 377 mg/L 8.0 8 01/31/19 11:37 16887-00-6 M6
Fluoride ND mg/L 0.10 1 01/31/19 02:19 16984-48-8
Sulfate 7.9 mg/L 1.0 1 01/31/19 02:19 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 32 of 87
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-6 Lab ID: 92415385010 Collected: 01/23/19 13:50 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:19 7440-38-2
Barium 89.7 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:19 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:19 7440-43-9
Calcium 34400 ug/L 100 1 01/26/19 07:42 01/28/19 00:19 7440-70-2
Chromium 53 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:19 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:19 7440-62-2
Zinc 17.7 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:19 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:40 7440-42-8
Lithium 27.9 ug/L 25 1 01/26/19 10:00 01/29/19 12:40 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:45 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:05 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 16:43 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 16:43 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 16:43 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 16:43 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 16:43 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 16:43 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 16:43 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 16:43 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 16:43 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 16:43 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 16:43 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 16:43 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 16:43 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 16:43 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 16:43 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 16:43 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 16:43 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 16:43 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 16:43 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 16:43 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 33 of 87



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-6 Lab ID: 92415385010 Collected: 01/23/19 13:50 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 16:43 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 16:43 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 16:43 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 16:43 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 16:43 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 16:43 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 16:43 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 16:43 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 16:43 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 16:43 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 16:43 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 16:43 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 16:43 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 16:43 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 16:43 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 16:43 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 16:43 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 16:43 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 16:43 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 16:43 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 16:43 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 16:43 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 16:43 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 16:43 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 16:43 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 95 % 70-130 1 01/28/19 16:43 460-00-4
1,2-Dichloroethane-d4 (S) 106 % 70-130 1 01/28/19 16:43 17060-07-0
Toluene-d8 (S) 99 % 70-130 1 01/28/19 16:43 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 649 mg/L 25.0 1 01/26/19 01:25
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 229 mg/L 5.0 5 01/31/19 13:15 16887-00-6
Fluoride 0.40 mg/L 0.10 1 01/31/19 03:09 16984-48-8
Sulfate 48.7 mg/L 1.0 1 01/31/19 03:09 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: DUP Lab ID: 92415385011 Collected: 01/23/19 12:50 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:22 7440-38-2
Barium 90.4 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:22 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:22 7440-43-9
Calcium 35200 ug/L 100 1 01/26/19 07:42 01/28/19 00:22 7440-70-2
Chromium 5.2 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:22 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:22 7440-62-2
Zinc 17.5 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:22 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:43 7440-42-8
Lithium 28.6 ug/L 25 1 01/26/19 10:00 01/29/19 12:43 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:48 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:08 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 17:00 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 17:00 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 17:00 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 17:00 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 17:00 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 17:00 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 17:00 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 17:00 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 17:00 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 17:00 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 17:00 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 17:00 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 17:00 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 17:00 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 17:00 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 17:00 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 17:00 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 17:00 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 17:00 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 17:00 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: DUP Lab ID: 92415385011  Collected: 01/23/19 12:50 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 17:00 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 17:00 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 17:00 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 17:00 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 17:00 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 17:00 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 17:00 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 17:00 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 17:00 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 17:00 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 17:00 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 17:00 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 17:00 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 17:00 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 17:00 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 17:00 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 17:00 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 17:00 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 17:00 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 17:00 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 17:00 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 17:00 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 17:00 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 17:00 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 17:00 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 98 % 70-130 1 01/28/19 17:00 460-00-4
1,2-Dichloroethane-d4 (S) 102 % 70-130 1 01/28/19 17:00 17060-07-0
Toluene-d8 (S) 100 % 70-130 1 01/28/19 17:00 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 649 mg/L 25.0 1 01/26/19 01:27
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 228 mg/L 5.0 5 01/31/19 13:31 16887-00-6
Fluoride 0.39 mg/L 0.10 1 01/31/19 03:26 16984-48-8
Sulfate 49.3 mg/L 1.0 1 01/31/19 03:26 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-5 Lab ID: 92415385012  Collected: 01/24/19 08:50 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:31 7440-38-2
Barium 123 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:31 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:31 7440-43-9
Calcium 13700 ug/L 100 1 01/26/19 07:42 01/28/19 00:31 7440-70-2
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:31 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:31 7440-62-2
Zinc ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:31 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:46 7440-42-8
Lithium 8.0 ug/L 25 1 01/26/19 10:00 01/29/19 12:46 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:52 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:10 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 17:17 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 17:17 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 17:17 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 17:17 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 17:17 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 17:17 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 17:17 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 17:17 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 17:17 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 17:17 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 17:17 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 17:17 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 17:17 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 17:17 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 17:17 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 17:17 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 17:17 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 17:17 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 17:17 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 17:17 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-5 Lab ID: 92415385012  Collected: 01/24/19 08:50 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 17:17 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 17:17 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 17:17 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 17:17 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 17:17 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 17:17 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 17:17 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 17:17 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 17:17 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 17:17 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 17:17 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 17:17 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 17:17 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 17:17 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 17:17 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 17:17 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 17:17 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 17:17 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 17:17 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 17:17 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 17:17 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 17:17 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 17:17 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 17:17 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 17:17 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 97 % 70-130 1 01/28/19 17:17 460-00-4
1,2-Dichloroethane-d4 (S) 101 % 70-130 1 01/28/19 17:17 17060-07-0
Toluene-d8 (S) 100 % 70-130 1 01/28/19 17:17 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 261 mg/L 25.0 1 01/29/19 15:06
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 22.2 mg/L 1.0 1 01/31/19 03:42 16887-00-6
Fluoride 0.57 mg/L 0.10 1 01/31/19 03:42 16984-48-8
Sulfate 2.9 mg/L 1.0 1 01/31/19 03:42 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-1 Lab ID: 92415385013 Collected: 01/24/19 11:00 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:34 7440-38-2
Barium 242 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:34 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:34 7440-43-9
Calcium 205000 ug/L 500 5 01/26/19 07:42 01/28/19 23:37 7440-70-2
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:34 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:34 7440-62-2
Zinc 14.7 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:34 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:49 7440-42-8
Lithium 30.9 ug/L 25 1 01/26/19 10:00 01/29/19 12:49 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 21:55 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:12 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 17:34 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 17:34 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 17:34 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 17:34 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 17:34 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 17:34 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 17:34 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 17:34 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 17:34 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 17:34 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 17:34 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 17:34 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 17:34 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 17:34 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 17:34 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 17:34 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 17:34 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 17:34 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 17:34 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 17:34 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-1

Lab ID: 92415385013

Collected: 01/24/19 11:00 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 17:34 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 17:34 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 17:34 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 17:34 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 17:34 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 17:34 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 17:34 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 17:34 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 17:34 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 17:34 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 17:34 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 17:34 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 17:34 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 17:34 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 17:34 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 17:34 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 17:34 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 17:34 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 17:34 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 17:34 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 17:34 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 17:34 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 17:34 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 17:34 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 17:34 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 98 % 70-130 1 01/28/19 17:34 460-00-4
1,2-Dichloroethane-d4 (S) 104 % 70-130 1 01/28/19 17:34 17060-07-0
Toluene-d8 (S) 101 % 70-130 1 01/28/19 17:34 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 1510 mg/L 50.0 1 01/29/19 15:06
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 756 mg/L 16.0 16 01/31/19 13:47 16887-00-6
Fluoride 0.16 mg/L 0.10 1 01/31/19 03:58 16984-48-8
Sulfate 8.0 mg/L 1.0 1 01/31/19 03:58 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 40 of 87



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-7R Lab ID: 92415385014  Collected: 01/24/19 13:50 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:37 7440-38-2
Barium 255 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:37 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:37 7440-43-9
Calcium 89100 ug/L 100 1 01/26/19 07:42 01/28/19 00:37 7440-70-2
Chromium 6.5 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:37 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:37 7440-62-2
Zinc 10.7 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:37 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:52 7440-42-8
Lithium 25.4 ug/L 25 1 01/26/19 10:00 01/29/19 12:52 7439-93-2
Thallium 0.12 ug/L 0.10 1 01/26/19 10:00 01/28/19 21:59 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:15 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 17:51 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 17:51 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 17:51 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 17:51 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 17:51 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 17:51 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 17:51 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 17:51 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 17:51 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 17:51 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 17:51 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 17:51 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 17:51 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 17:51 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 17:51 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 17:51 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 17:51 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 17:51 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 17:51 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 17:51 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-7R

Lab ID: 92415385014

Collected: 01/24/19 13:50 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 17:51 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 17:51 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 17:51 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 17:51 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 17:51 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 17:51 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 17:51 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 17:51 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 17:51 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 17:51 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 17:51 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 17:51 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 17:51 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 17:51 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 17:51 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 17:51 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 17:51 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 17:51 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 17:51 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 17:51 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 17:51 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 17:51 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 17:51 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 17:51 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 17:51 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 96 % 70-130 1 01/28/19 17:51 460-00-4
1,2-Dichloroethane-d4 (S) 103 % 70-130 1 01/28/19 17:51 17060-07-0
Toluene-d8 (S) 99 % 70-130 1 01/28/19 17:51 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 820 mg/L 50.0 1 01/29/19 15:06
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 289 mg/L 6.0 6 01/31/19 14:03 16887-00-6
Fluoride 0.11 mg/L 0.10 1 01/31/19 04:15 16984-48-8
Sulfate 18.3 mg/L 1.0 1 01/31/19 04:15 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-3 Lab ID: 92415385015 Collected: 01/25/19 08:40 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:41 7440-38-2
Barium 715 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:41 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:41 7440-43-9
Calcium 194000 ug/L 500 5 01/26/19 07:42 01/28/19 23:40 7440-70-2
Chromium 179 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7440-47-3
Cobalt 6.2 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7440-48-4
Copper 36.0 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7440-50-8
Lead 7.3 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7439-92-1
Molybdenum 12.0 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7439-98-7
Nickel 86.0 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:41 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7440-22-4
Vanadium 13.9 ug/L 5.0 1 01/26/19 07:42 01/28/19 00:41 7440-62-2
Zinc 42.7 ug/L 10.0 1 01/26/19 07:42 01/28/19 00:41 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:55 7440-42-8
Lithium 72.6 ug/L 25 1 01/26/19 10:00 01/29/19 12:55 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 22:02 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:22 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 18:08 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 18:08 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 18:08 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 18:08 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 18:08 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 18:08 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 18:08 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 18:08 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 18:08 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 18:08 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 18:08 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 18:08 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 18:08 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 18:08 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 18:08 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 18:08 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 18:08 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 18:08 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 18:08 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 18:08 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
Sample: MW-3 Lab ID: 92415385015 Collected: 01/25/19 08:40 Received: 01/25/19 12:00 Matrix: Water
Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 18:08 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 18:08 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 18:08 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 18:08 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 18:08 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 18:08 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 18:08 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 18:08 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 18:08 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 18:08 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 18:08 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 18:08 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 18:08 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 18:08 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 18:08 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 18:08 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 18:08 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 18:08 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 18:08 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 18:08 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 18:08 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 18:08 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 18:08 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 18:08 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 18:08 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 97 % 70-130 1 01/28/19 18:08 460-00-4
1,2-Dichloroethane-d4 (S) 103 % 70-130 1 01/28/19 18:08 17060-07-0
Toluene-d8 (S) 101 % 70-130 1 01/28/19 18:08 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids 2360 mg/L 50.0 1 01/30/19 21:12
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride 1120 mg/L 200 20 01/31/19 14:20 16887-00-6
Fluoride 0.42 mg/L 0.10 1 01/31/19 04:31 16984-48-8
Sulfate 80.2 mg/L 1.0 1 01/31/19 04:31 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 44 of 87



ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 92415385

CHARAH BRICKHAVEN

ANALYTICAL RESULTS

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Sample: EQUIP BLANK

Lab ID: 92415385016

Collected: 01/25/19 11:50 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
6010 MET ICP Analytical Method: EPA 6010D Preparation Method: EPA 3010A
Antimony ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7440-36-0
Arsenic ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:44 7440-38-2
Barium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7440-39-3
Beryllium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:44 7440-41-7
Cadmium ND ug/L 1.0 1 01/26/19 07:42 01/28/19 00:44 7440-43-9
Calcium ND ug/L 100 1 01/26/19 07:42 01/28/19 00:44 7440-70-2
Chromium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7440-47-3
Cobalt ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7440-48-4
Copper ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7440-50-8
Lead ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7439-92-1
Molybdenum ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7439-98-7
Nickel ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7440-02-0
Selenium ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:44 7782-49-2
Silver ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7440-22-4
Vanadium ND ug/L 5.0 1 01/26/19 07:42 01/28/19 00:44 7440-62-2
Zinc ND ug/L 10.0 1 01/26/19 07:42 01/28/19 00:44 7440-66-6
6020 MET ICPMS Analytical Method: EPA 6020B Preparation Method: EPA 3010A
Boron ND ug/L 25.0 1 01/26/19 10:00 01/29/19 12:58 7440-42-8
Lithium ND ug/L 25 1 01/26/19 10:00 01/29/19 12:58 7439-93-2
Thallium ND ug/L 0.10 1 01/26/19 10:00 01/28/19 22:06 7440-28-0
7470 Mercury Analytical Method: EPA 7470A Preparation Method: EPA 7470A
Mercury ND ug/L 0.20 1 01/28/19 21:27 01/29/19 13:24 7439-97-6
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
Acetone ND ug/L 25.0 1 01/28/19 14:09 67-64-1
Acrylonitrile ND ug/L 10.0 1 01/28/19 14:09 107-13-1
Benzene ND ug/L 1.0 1 01/28/19 14:09 71-43-2
Bromochloromethane ND ug/L 1.0 1 01/28/19 14:09 74-97-5
Bromodichloromethane ND ug/L 1.0 1 01/28/19 14:09 75-27-4
Bromoform ND ug/L 1.0 1 01/28/19 14:09 75-25-2
Bromomethane ND ug/L 2.0 1 01/28/19 14:09 74-83-9
2-Butanone (MEK) ND ug/L 5.0 1 01/28/19 14:09 78-93-3
Carbon disulfide ND ug/L 2.0 1 01/28/19 14:09 75-15-0
Carbon tetrachloride ND ug/L 1.0 1 01/28/19 14:09 56-23-5
Chlorobenzene ND ug/L 1.0 1 01/28/19 14:09 108-90-7
Chloroethane ND ug/L 1.0 1 01/28/19 14:09 75-00-3
Chloroform ND ug/L 5.0 1 01/28/19 14:09 67-66-3
Chloromethane ND ug/L 1.0 1 01/28/19 14:09 74-87-3
Dibromochloromethane ND ug/L 1.0 1 01/28/19 14:09 124-48-1
Dibromomethane ND ug/L 1.0 1 01/28/19 14:09 74-95-3
1,2-Dichlorobenzene ND ug/L 1.0 1 01/28/19 14:09 95-50-1
1,4-Dichlorobenzene ND ug/L 1.0 1 01/28/19 14:09 106-46-7
trans-1,4-Dichloro-2-butene ND ug/L 1.0 1 01/28/19 14:09 110-57-6
1,1-Dichloroethane ND ug/L 1.0 1 01/28/19 14:09 75-34-3

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

ANALYTICAL RESULTS

Pace Analytical Services, LLC

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: EQUIP BLANK

Lab ID: 92415385016

Collected: 01/25/19 11:50 Received: 01/25/19 12:00 Matrix: Water

Parameters Results Units Report Limit DF Analyzed CAS No. Qual
8260 MSV Low Level Landfill Analytical Method: EPA 8260B
1,2-Dichloroethane ND ug/L 1.0 1 01/28/19 14:09 107-06-2
1,1-Dichloroethene ND ug/L 1.0 1 01/28/19 14:09 75-35-4
cis-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 14:09 156-59-2
trans-1,2-Dichloroethene ND ug/L 1.0 1 01/28/19 14:09 156-60-5
1,2-Dichloropropane ND ug/L 1.0 1 01/28/19 14:09 78-87-5
cis-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 14:09 10061-01-5
trans-1,3-Dichloropropene ND ug/L 1.0 1 01/28/19 14:09 10061-02-6
Ethylbenzene ND ug/L 1.0 1 01/28/19 14:09 100-41-4
2-Hexanone ND ug/L 5.0 1 01/28/19 14:09 591-78-6
lodomethane ND ug/L 20.0 1 01/28/19 14:09 74-88-4
Methylene Chloride ND ug/L 5.0 1 01/28/19 14:09 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/L 5.0 1 01/28/19 14:09 108-10-1
Styrene ND ug/L 1.0 1 01/28/19 14:09 100-42-5
1,1,1,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 14:09 630-20-6
1,1,2,2-Tetrachloroethane ND ug/L 1.0 1 01/28/19 14:09 79-34-5
Tetrachloroethene ND ug/L 1.0 1 01/28/19 14:09 127-18-4
Toluene ND ug/L 1.0 1 01/28/19 14:09 108-88-3
1,1,1-Trichloroethane ND ug/L 1.0 1 01/28/19 14:09 71-55-6
1,1,2-Trichloroethane ND ug/L 1.0 1 01/28/19 14:09 79-00-5
Trichloroethene ND ug/L 1.0 1 01/28/19 14:09 79-01-6
Trichlorofluoromethane ND ug/L 1.0 1 01/28/19 14:09 75-69-4
1,2,3-Trichloropropane ND ug/L 1.0 1 01/28/19 14:09 96-18-4
Vinyl acetate ND ug/L 2.0 1 01/28/19 14:09 108-05-4
Vinyl chloride ND ug/L 1.0 1 01/28/19 14:09 75-01-4
Xylene (Total) ND ug/L 1.0 1 01/28/19 14:09 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 96 % 70-130 1 01/28/19 14:09 460-00-4
1,2-Dichloroethane-d4 (S) 104 % 70-130 1 01/28/19 14:09 17060-07-0
Toluene-d8 (S) 100 % 70-130 1 01/28/19 14:09 2037-26-5
2540C Total Dissolved Solids Analytical Method: SM 2540C-2011
Total Dissolved Solids ND mg/L 25.0 1 01/30/19 21:12
300.0 IC Anions 28 Days Analytical Method: EPA 300.0 Rev 2.1 1993
Chloride ND mg/L 1.0 1 01/31/19 04:48 16887-00-6
Fluoride ND mg/L 0.10 1 01/31/19 04:48 16984-48-8
Sulfate ND mg/L 1.0 1 01/31/19 04:48 14808-79-8

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, LLC

. 40 9800 Kincey Ave. Suite 100
aceAnalytical Huntersuille, NC 28078
www.pacelabs.com (704)875-9092

Project:

QUALITY CONTROL DATA

CHARAH BRICKHAVEN

Pace Project No.: 92415385

QC Batch:

454874 Analysis Method: EPA 7470A

QC Batch Method:  EPA 7470A Analysis Description: 7470 Mercury
Associated Lab Samples: 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,

92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,
92415385016

METHOD BLANK: 2483654 Matrix: Water
Associated Lab Samples: 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,

92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,

92415385016
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Mercury ug/L ND 0.20 01/29/19 12:32
LABORATORY CONTROL SAMPLE: 2483655
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury ug/L 2.5 2.1 83 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2483656 2483657
MS MSD
92415385002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mercury ug/L ND 2.5 2.5 1.8 1.8 73 72 75-125 1 25 M1

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

QC Batch: 454679 Analysis Method: EPA 6010D
QC Batch Method:  EPA 3010A Analysis Description: 6010 MET

Associated Lab Samples:

92415385016

92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,
92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,

METHOD BLANK:
Associated Lab Samples:

2483019

Matrix: Water

92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,
92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,

92415385016
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Antimony ug/L ND 5.0 01/27/19 23:25

Arsenic ug/L ND 10.0 01/27/19 23:25

Barium ug/L ND 5.0 01/27/19 23:25

Beryllium ug/L ND 1.0 01/27/19 23:25
Cadmium ug/L ND 1.0 01/27/19 23:25

Calcium ug/L ND 100 01/27/19 23:25
Chromium ug/L ND 5.0 01/27/19 23:25

Cobalt ug/L ND 5.0 01/27/19 23:25

Copper ug/L ND 5.0 01/27/19 23:25

Lead ug/L ND 5.0 01/27/19 23:25
Molybdenum ug/L ND 5.0 01/27/19 23:25

Nickel ug/L ND 5.0 01/27/19 23:25
Selenium ug/L ND 10.0 01/27/19 23:25

Silver ug/L ND 5.0 01/27/19 23:25
Vanadium ug/L ND 5.0 01/27/19 23:25

Zinc ug/L ND 10.0 01/27/19 23:25
LABORATORY CONTROL SAMPLE: 2483020

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Antimony ug/L 500 442 88 80-120
Arsenic ug/L 500 418 84 80-120
Barium ug/L 500 450 90 80-120
Beryllium ug/L 500 454 91 80-120
Cadmium ug/L 500 438 88 80-120
Calcium ug/L 5000 4430 89 80-120
Chromium ug/L 500 444 89 80-120
Cobalt ug/L 500 430 86 80-120
Copper ug/L 500 446 89 80-120
Lead ug/L 500 427 85 80-120
Molybdenum ug/L 500 457 91 80-120
Nickel ug/L 500 432 86 80-120
Selenium ug/L 500 427 85 80-120
Silver ug/L 250 221 88 80-120
Vanadium ug/L 500 434 87 80-120
Zinc ug/L 500 424 85 80-120

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 02/15/2019 12:39 PM
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www.pacelabs.com

QUALITY CONTROL DATA

Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2483021 2483022
MS MSD
92415385002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Antimony ug/L ND 500 500 482 502 96 100 75-125 4 20
Arsenic ug/L ND 500 500 468 487 92 96 75-125 4 20
Barium ug/L 73.4 500 500 554 572 96 100 75-125 3 20
Beryllium ug/L ND 500 500 479 494 96 99 75-125 3 20
Cadmium ug/L ND 500 500 474 489 95 98 75-125 3 20
Calcium ug/L 227000 5000 5000 234000 239000 124 228 75-125 2 20 M6
Chromium ug/L ND 500 500 464 475 93 95 75-125 2 20
Cobalt ug/L ND 500 500 440 455 88 91 75-125 3 20
Copper ug/L ND 500 500 486 502 97 100 75-125 3 20
Lead ug/L ND 500 500 437 449 87 90 75-125 3 20
Molybdenum ug/L 147 500 500 631 655 97 102  75-125 4 20
Nickel ug/L 54 500 500 444 458 88 91 75-125 3 20
Selenium ug/L ND 500 500 475 498 95 99 75-125 5 20
Silver ug/L ND 250 250 237 242 95 97 75-125 2 20
Vanadium ug/L 6.5 500 500 470 482 93 95 75-125 3 20
Zinc ug/L ND 500 500 444 455 88 90 75-125 2 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 02/15/2019 12:39 PM
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

QC Batch: 454686 Analysis Method: EPA 6020B
QC Batch Method:  EPA 3010A Analysis Description: 6020 MET

Associated Lab Samples:

92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,

92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,

92415385016

METHOD BLANK:
Associated Lab Samples:

2483051

Matrix: Water
92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,

92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,

92415385016
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Boron ug/L ND 25.0 01/28/19 20:30
Lithium ug/L ND 2.5 01/28/19 20:30
Thallium ug/L ND 0.10 01/28/19 20:30
LABORATORY CONTROL SAMPLE: 2483052
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Boron ug/L 50 44.4 89 80-120
Lithium ug/L 50 47.2 94 80-120
Thallium ug/L 10 9.2 92 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2483053 2483054
MS MSD
92415385002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Boron ug/L 1760 50 50 1990 2090 471 663 75-125 5 20 M6
Lithium ug/L 26.5 50 50 72.6 72.7 92 93 75-125 0 20
Thallium ug/L 0.47 10 10 10.6 10.6 101 101  75-125 0 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Pace Analytical Services, LLC

. 40 9800 Kincey Ave. Suite 100
/' _PaceAnalytical Huntersville, NC 28078
www.pacelabs.com (704)875-9092

QUALITY CONTROL DATA

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

QC Batch: 454833 Analysis Method: EPA 8260B
QC Batch Method:  EPA 8260B Analysis Description: 8260 MSV Low Level Landfill

Associated Lab Samples: 92415385001, 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007,
92415385008, 92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014,
92415385015, 92415385016

METHOD BLANK: 2483529 Matrix: Water

Associated Lab Samples: 92415385001, 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007,
92415385008, 92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014,
92415385015, 92415385016

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND 1.0 01/28/19 13:18
1,1,1-Trichloroethane ug/L ND 1.0 01/28/19 13:18
1,1,2,2-Tetrachloroethane ug/L ND 1.0 01/28/19 13:18
1,1,2-Trichloroethane ug/L ND 1.0 01/28/19 13:18
1,1-Dichloroethane ug/L ND 1.0 01/28/19 13:18
1,1-Dichloroethene ug/L ND 1.0 01/28/19 13:18
1,2,3-Trichloropropane ug/L ND 1.0 01/28/19 13:18
1,2-Dichlorobenzene ug/L ND 1.0 01/28/19 13:18
1,2-Dichloroethane ug/L ND 1.0 01/28/19 13:18
1,2-Dichloropropane ug/L ND 1.0 01/28/19 13:18
1,4-Dichlorobenzene ug/L ND 1.0 01/28/19 13:18
2-Butanone (MEK) ug/L ND 5.0 01/28/19 13:18
2-Hexanone ug/L ND 5.0 01/28/19 13:18
4-Methyl-2-pentanone (MIBK) ug/L ND 5.0 01/28/19 13:18
Acetone ug/L ND 25.0 01/28/19 13:18
Acrylonitrile ug/L ND 10.0 01/28/19 13:18
Benzene ug/L ND 1.0 01/28/19 13:18
Bromochloromethane ug/L ND 1.0 01/28/19 13:18
Bromodichloromethane ug/L ND 1.0 01/28/19 13:18
Bromoform ug/L ND 1.0 01/28/19 13:18
Bromomethane ug/L ND 2.0 01/28/19 13:18
Carbon disulfide ug/L ND 2.0 01/28/19 13:18
Carbon tetrachloride ug/L ND 1.0 01/28/19 13:18
Chlorobenzene ug/L ND 1.0 01/28/19 13:18
Chloroethane ug/L ND 1.0 01/28/19 13:18
Chloroform ug/L ND 5.0 01/28/19 13:18
Chloromethane ug/L ND 1.0 01/28/19 13:18
cis-1,2-Dichloroethene ug/L ND 1.0 01/28/19 13:18
cis-1,3-Dichloropropene ug/L ND 1.0 01/28/19 13:18
Dibromochloromethane ug/L ND 1.0 01/28/19 13:18
Dibromomethane ug/L ND 1.0 01/28/19 13:18
Ethylbenzene ug/L ND 1.0 01/28/19 13:18
lodomethane ug/L ND 20.0 01/28/19 13:18
Methylene Chloride ug/L ND 5.0 01/28/19 13:18
Styrene ug/L ND 1.0 01/28/19 13:18
Tetrachloroethene ug/L ND 1.0 01/28/19 13:18
Toluene ug/L ND 1.0 01/28/19 13:18
trans-1,2-Dichloroethene ug/L ND 1.0 01/28/19 13:18

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
METHOD BLANK: 2483529 Matrix: Water

Associated Lab Samples:

92415385001, 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007,

92415385008, 92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014,
92415385015, 92415385016

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

trans-1,3-Dichloropropene ug/L ND 1.0 01/28/19 13:18
trans-1,4-Dichloro-2-butene ug/L ND 1.0 01/28/19 13:18
Trichloroethene ug/L ND 1.0 01/28/19 13:18
Trichlorofluoromethane ug/L ND 1.0 01/28/19 13:18

Vinyl acetate ug/L ND 2.0 01/28/19 13:18

Vinyl chloride ug/L ND 1.0 01/28/19 13:18

Xylene (Total) ug/L ND 1.0 01/28/19 13:18
1,2-Dichloroethane-d4 (S) % 103 70-130 01/28/19 13:18
4-Bromofluorobenzene (S) % 96 70-130 01/28/19 13:18
Toluene-d8 (S) % 99 70-130 01/28/19 13:18
LABORATORY CONTROL SAMPLE: 2483530

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

1,1,1,2-Tetrachloroethane ug/L 50 46.5 93 70-130
1,1,1-Trichloroethane ug/L 50 47.2 94 70-130
1,1,2,2-Tetrachloroethane ug/L 50 47.8 96 70-130
1,1,2-Trichloroethane ug/L 50 47.1 94 70-130
1,1-Dichloroethane ug/L 50 47.0 94 70-130
1,1-Dichloroethene ug/L 50 48.0 96 70-130
1,2,3-Trichloropropane ug/L 50 49.4 99 70-130
1,2-Dichlorobenzene ug/L 50 45.5 91 70-130
1,2-Dichloroethane ug/L 50 45.7 91 70-130
1,2-Dichloropropane ug/L 50 46.6 93 70-130
1,4-Dichlorobenzene ug/L 50 45.8 92 70-130
2-Butanone (MEK) ug/L 100 108 108 64-135
2-Hexanone ug/L 100 101 101 66-135
4-Methyl-2-pentanone (MIBK) ug/L 100 102 102 70-130
Acetone ug/L 100 99.3 99 61-157
Acrylonitrile ug/L 250 238 95 61-143
Benzene ug/L 50 45.8 92 70-130
Bromochloromethane ug/L 50 48.9 98 70-130
Bromodichloromethane ug/L 50 47.6 95 70-130
Bromoform ug/L 50 49.3 99 70-130
Bromomethane ug/L 50 42.5 85 38-130
Carbon disulfide ug/L 50 47.4 95 68-130
Carbon tetrachloride ug/L 50 47.2 94 70-130
Chlorobenzene ug/L 50 46.2 92 70-130
Chloroethane ug/L 50 44.4 89 37-142
Chloroform ug/L 50 46.4 93 70-130
Chloromethane ug/L 50 42.8 86 48-130
cis-1,2-Dichloroethene ug/L 50 46.9 94 70-130

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
LABORATORY CONTROL SAMPLE: 2483530
Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
cis-1,3-Dichloropropene ug/L 50 49.2 98 70-130
Dibromochloromethane ug/L 50 49.7 99 70-130
Dibromomethane ug/L 50 47.1 94 70-130
Ethylbenzene ug/L 50 45.8 92 70-130
lodomethane ug/L 100 92.5 93 40-130
Methylene Chloride ug/L 50 48.2 96 67-132
Styrene ug/L 50 47.8 96 70-130
Tetrachloroethene ug/L 50 45.7 91 69-130
Toluene ug/L 50 45.5 91 70-130
trans-1,2-Dichloroethene ug/L 50 49.9 100 70-130
trans-1,3-Dichloropropene ug/L 50 49.8 100 70-130
trans-1,4-Dichloro-2-butene ug/L 50 53.3 107 35-189
Trichloroethene ug/L 50 45.2 90 70-130
Trichlorofluoromethane ug/L 50 43.0 86 63-130
Vinyl acetate ug/L 100 104 104 55-143
Vinyl chloride ug/L 50 48.1 96 70-131
Xylene (Total) ug/L 150 141 94 70-130
1,2-Dichloroethane-d4 (S) % 98 70-130
4-Bromofluorobenzene (S) % 102 70-130
Toluene-d8 (S) % 102 70-130
MATRIX SPIKE SAMPLE: 2483532

92415385005 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Quialifiers
1,1,1,2-Tetrachloroethane ug/L ND 20 20.5 103 73-134
1,1,1-Trichloroethane ug/L ND 20 23.8 119 82-143
1,1,2,2-Tetrachloroethane ug/L ND 20 21.8 109 70-136
1,1,2-Trichloroethane ug/L ND 20 23.6 118 70-135
1,1-Dichloroethane ug/L ND 20 23.4 117 70-139
1,1-Dichloroethene ug/L ND 20 23.0 115 70-154
1,2,3-Trichloropropane ug/L ND 20 22.2 111 71-137
1,2-Dichlorobenzene ug/L ND 20 225 112 70-133
1,2-Dichloroethane ug/L ND 20 21.7 108 70-137
1,2-Dichloropropane ug/L ND 20 24.1 120 70-140
1,4-Dichlorobenzene ug/L ND 20 21.6 108 70-133
2-Butanone (MEK) ug/L ND 40 48.0 120 60-139
2-Hexanone ug/L ND 40 42.9 107 65-138
4-Methyl-2-pentanone (MIBK) ug/L ND 40 42.3 106 65-135
Acetone ug/L ND 40 47.0 117 60-148
Acrylonitrile ug/L ND 100 108 108 64-147
Benzene ug/L ND 20 24.0 120 70-151
Bromochloromethane ug/L ND 20 24.3 121 70-141
Bromodichloromethane ug/L ND 20 23.4 117 70-138
Bromoform ug/L ND 20 17.6 88 63-130
Bromomethane ug/L ND 20 30.1 150 15-152

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
MATRIX SPIKE SAMPLE: 2483532
92415385005 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Carbon disulfide ug/L ND 20 22.8 114 69-149
Carbon tetrachloride ug/L ND 20 235 117 70-143
Chlorobenzene ug/L ND 20 22.5 113 70-138
Chloroethane ug/L ND 20 25.0 125 52-163
Chloroform ug/L ND 20 21.4 107 70-139
Chloromethane ug/L ND 20 24.0 120 41-139
cis-1,2-Dichloroethene ug/L ND 20 22.9 115 70-141
cis-1,3-Dichloropropene ug/L ND 20 24.8 124 70-137
Dibromochloromethane ug/L ND 20 21.0 105 70-134
Dibromomethane ug/L ND 20 21.6 108 70-138
Ethylbenzene ug/L ND 20 22.5 113 66-153
lodomethane ug/L ND 40 42.3 106 20-138
Methylene Chloride ug/L ND 20 22.5 112 42-159
Styrene ug/L ND 20 22.8 114 70-135
Tetrachloroethene ug/L ND 20 235 118 59-143
Toluene ug/L ND 20 22.0 110 59-148
trans-1,2-Dichloroethene ug/L ND 20 23.4 117 70-146
trans-1,3-Dichloropropene ug/L ND 20 24.2 121 70-135
trans-1,4-Dichloro-2-butene ug/L ND 20 16.1 80 47-135
Trichloroethene ug/L ND 20 24.6 123 70-147
Trichlorofluoromethane ug/L ND 20 23.4 117 70-148
Vinyl acetate ug/L ND 40 45.4 113 49-151
Vinyl chloride ug/L ND 20 23.5 118 70-156
Xylene (Total) ug/L ND 60 67.5 112 63-158
1,2-Dichloroethane-d4 (S) % 98 70-130
4-Bromofluorobenzene (S) % 100 70-130
Toluene-d8 (S) % 100 70-130
SAMPLE DUPLICATE: 2483531

92415385003 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
1,1,1,2-Tetrachloroethane ug/L ND ND 30
1,1,1-Trichloroethane ug/L ND ND 30
1,1,2,2-Tetrachloroethane ug/L ND ND 30
1,1,2-Trichloroethane ug/L ND ND 30
1,1-Dichloroethane ug/L ND ND 30
1,1-Dichloroethene ug/L ND ND 30
1,2,3-Trichloropropane ug/L ND ND 30
1,2-Dichlorobenzene ug/L ND ND 30
1,2-Dichloroethane ug/L ND ND 30
1,2-Dichloropropane ug/L ND ND 30
1,4-Dichlorobenzene ug/L ND ND 30
2-Butanone (MEK) ug/L ND ND 30
2-Hexanone ug/L ND ND 30
4-Methyl-2-pentanone (MIBK) ug/L ND ND 30

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
SAMPLE DUPLICATE: 2483531
92415385003 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Acetone ug/L ND ND 30
Acrylonitrile ug/L ND ND 30
Benzene ug/L ND ND 30
Bromochloromethane ug/L ND ND 30
Bromodichloromethane ug/L ND ND 30
Bromoform ug/L ND ND 30
Bromomethane ug/L ND ND 30
Carbon disulfide ug/L ND ND 30
Carbon tetrachloride ug/L ND ND 30
Chlorobenzene ug/L ND ND 30
Chloroethane ug/L ND ND 30
Chloroform ug/L ND ND 30
Chloromethane ug/L ND ND 30
cis-1,2-Dichloroethene ug/L ND ND 30
cis-1,3-Dichloropropene ug/L ND ND 30
Dibromochloromethane ug/L ND ND 30
Dibromomethane ug/L ND ND 30
Ethylbenzene ug/L ND ND 30
lodomethane ug/L ND ND 30
Methylene Chloride ug/L ND ND 30
Styrene ug/L ND ND 30
Tetrachloroethene ug/L ND ND 30
Toluene ug/L ND ND 30
trans-1,2-Dichloroethene ug/L ND ND 30
trans-1,3-Dichloropropene ug/L ND ND 30
trans-1,4-Dichloro-2-butene ug/L ND ND 30
Trichloroethene ug/L ND ND 30
Trichlorofluoromethane ug/L ND ND 30
Vinyl acetate ug/L ND ND 30
Vinyl chloride ug/L ND ND 30
Xylene (Total) ug/L ND ND 30
1,2-Dichloroethane-d4 (S) % 104 105 1
4-Bromofluorobenzene (S) % 98 106 8
Toluene-ds8 (S) % 101 108 7

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

(704)875-9092

QC Batch: 454658 Analysis Method: SM 2540C-2011

QC Batch Method:  SM 2540C-2011 Analysis Description: 2540C Total Dissolved Solids

Associated Lab Samples: 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,
92415385009

METHOD BLANK: 2482951 Matrix: Water

Associated Lab Samples: 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,
92415385009

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L ND 25.0 01/25/19 23:32

LABORATORY CONTROL SAMPLE: 2482952

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 251 250 100 90-110
SAMPLE DUPLICATE: 2482953
92415385002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 1110 1090 2 5
SAMPLE DUPLICATE: 2482954
92415105012 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 576 587 2 5

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
QC Batch: 454659 Analysis Method: SM 2540C-2011

QC Batch Method:
Associated Lab Samples:

SM 2540C-2011
92415385010, 92415385011

Analysis Description:

2540C Total Dissolved Solids

METHOD BLANK:
Associated Lab Samples:

2482955

Matrix: Water

92415385010, 92415385011

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L ND 25.0 01/26/19 01:25
LABORATORY CONTROL SAMPLE: 2482956
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 251 246 98 90-110
SAMPLE DUPLICATE: 2482957
92415385010 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 649 645 5
SAMPLE DUPLICATE: 2482958
92415293002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 118 125 5 D6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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www.pacelabs.com

QUALITY CONTROL DATA

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

(704)875-9092

QC Batch: 455139 Analysis Method: SM 2540C-2011
QC Batch Method:  SM 2540C-2011 Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 92415385012, 92415385013, 92415385014

METHOD BLANK: 2484718 Matrix: Water
Associated Lab Samples: 92415385012, 92415385013, 92415385014
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L ND 25.0 01/29/19 15:06

LABORATORY CONTROL SAMPLE: 2484719

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 250 274 110 90-110
SAMPLE DUPLICATE: 2484720
92415330006 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 203 203 0 5
SAMPLE DUPLICATE: 2484721
92415373006 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 256 252 2 5

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 02/15/2019 12:39 PM without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
QC Batch: 455488 Analysis Method: SM 2540C-2011

QC Batch Method:  SM 2540C-2011

Associated Lab Samples:

Analysis Description:

92415385015, 92415385016

2540C Total Dissolved Solids

METHOD BLANK:
Associated Lab Samples:

2486233

Matrix: Water

92415385015, 92415385016

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L ND 25.0 01/30/19 21:12
LABORATORY CONTROL SAMPLE: 2486234

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 250 266 106 90-110
SAMPLE DUPLICATE: 2486235

92415385015 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Total Dissolved Solids mg/L 2360 2380 5

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100

Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385
QC Batch: 455292 Analysis Method: EPA 300.0 Rev 2.1 1993

QC Batch Method:
Associated Lab Samples:

EPA 300.0 Rev 2.1 1993

92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,
92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,

92415385016

Analysis Description:

300.0 IC Anions

METHOD BLANK:
Associated Lab Samples:

2485205

Matrix: Water

92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,
92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,

92415385016
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Chloride mg/L ND 1.0 01/30/19 20:16
Fluoride mg/L ND 0.10 01/30/19 20:16
Sulfate mg/L ND 1.0 01/30/19 20:16
LABORATORY CONTROL SAMPLE: 2485206

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers

Chloride mg/L 50 50.8 102 90-110
Fluoride mg/L 25 2.3 91 90-110
Sulfate mg/L 50 52.0 104 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2485207 2485208

MS MSD

92415293016  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Chloride mg/L 60.3 50 50 95.9 100 71 79 90-110 4 10 M1
Fluoride mg/L 0.056J 2.5 2.5 2.5 2.6 98 101 90-110 4 10
Sulfate mg/L 186 50 50 222 231 74 91 90-110 4 10 M1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2485209 2485210

MS MSD

92415385009 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Chloride mg/L 377 50 50 424 411 94 68 90-110 3 10 M6
Fluoride mg/L ND 2.5 2.5 2.4 2.4 93 95 90-110 1 10
Sulfate mg/L 7.9 50 50 62.6 63.2 109 110 90-110 1 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: LEACHATE Lab ID: 92415385002 Collected: 01/21/19 13:20 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.000 +0.359 (0.759) pCi/L 02/07/19 20:27 13982-63-3
C:NA T:87%
Radium-228 EPA904.0 1.06 £ 0.408 (0.624) pCi/L 02/05/19 16:03 15262-20-1
C:97% T:83%
Total Radium Total Radium 1.06 £ 0.767 (1.38) pCi/lL 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: SW-2 Lab ID: 92415385003 Collected: 01/21/19 14:00 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.289 + 0.496 (0.869) pCi/L 02/07/19 20:27 13982-63-3
C:NA T:86%
Radium-228 EPA904.0 0.220 £1.84 (4.24) pCi/L 02/07/19 14:04 15262-20-1
C:74% T:29%
Total Radium Total Radium 0.509 +£2.34 (5.11) pCi/L 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: SW-1 Lab ID: 92415385004 Collected: 01/21/19 14:00 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.458 £ 0.499 (0.785) pCi/L 02/07/19 20:27 13982-63-3
C:NA T:86%
Radium-228 EPA 904.0 0.602 £ 0.352 (0.652) pCilL 02/05/19 16:03 15262-20-1
C:95% T:81%
Total Radium Total Radium 1.06 +0.851 (1.44) pCi/lL 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: BG-1 Lab ID: 92415385005 Collected: 01/22/19 10:10 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.000 +0.321 (0.678) pCi/L 02/07/19 20:27 13982-63-3
C:NA T:92%
Radium-228 EPA 904.0 1.08 +0.403 (0.608) pCi/lL 02/05/19 16:03 15262-20-1
C:96% T:87%
Total Radium Total Radium 1.08 £0.724 (1.29) pCi/L 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: BG-2 Lab ID: 92415385006 Collected: 01/22/19 13:45 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.236 £ 0.401 (0.708) pCi/L 02/07/19 20:27 13982-63-3
C:NA T:88%
Radium-228 EPA 904.0 1.06 +0.418 (0.649) pCi/L 02/05/19 16:04 15262-20-1
C:94% T:82%
Total Radium Total Radium 1.30+0.819 (1.36) pCi/lL 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-4 Lab ID: 92415385007 Collected: 01/22/19 17:45 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.913 £ 0.558 (0.685) pCi/L 02/07/19 20:42 13982-63-3
C:NA T:87%
Radium-228 EPA 904.0 1.35+0.429 (0.538) pCilL 02/05/19 16:04 15262-20-1
C:95% T:85%
Total Radium Total Radium 2.26 £0.987 (1.22) pCi/lL 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Page 66 of 87



" ®
aceAnalytical
www.pacelabs.com
ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-2 Lab ID: 92415385008 Collected: 01/23/19 08:40 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 1.21+0.623 (0.718) pCi/L 02/07/19 20:42 13982-63-3
C:NA T:86%
Radium-228 EPA904.0 1.49 +£0.464 (0.590) pCi/L 02/05/19 16:04 15262-20-1
C:96% T:86%
Total Radium Total Radium 2.70+1.09 (1.31) pCi/L 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-8 Lab ID: 92415385009 Collected: 01/23/19 11:00 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.743 £+ 0.567 (0.806) pCi/L 02/07/19 20:42 13982-63-3
C:NA T:88%
Radium-228 EPA 904.0 1.20+0.439 (0.647) pCi/lL 02/05/19 16:04 15262-20-1
C:94% T:82%
Total Radium Total Radium 1.94+1.01 (1.45) pCi/L 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-6 Lab ID: 92415385010 Collected: 01/23/19 13:50 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.000 £ 0.340 (0.719) pCi/L 02/07/19 20:42 13982-63-3
C:NA T:90%
Radium-228 EPA 904.0 0.628 £ 0.315 (0.538) pCi/L 02/05/19 16:04 15262-20-1
C:92% T:88%
Total Radium Total Radium 0.628 + 0.655 (1.26) pCi/lL 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: DUP Lab ID: 92415385011 Collected: 01/23/19 12:50 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.510 £ 0.461 (0.680) pCi/L 02/07/19 20:42 13982-63-3
C:NA T:89%
Radium-228 EPA 904.0 0.757 £ 0.351 (0.585) pCi/L 02/05/19 16:04 15262-20-1
C:94% T:81%
Total Radium Total Radium 1.27+£0.812 (1.27) pCi/lL 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-5 Lab ID: 92415385012 Collected: 01/24/19 08:50 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.108 £ 0.366 (0.706) pCi/L 02/07/19 20:42 13982-63-3
C:NA T:87%
Radium-228 EPA 904.0 0.695 + 0.324 (0.517) pCi/L 02/05/19 16:04 15262-20-1
C:93% T:79%
Total Radium Total Radium 0.803 £ 0.690 (1.22) pCi/lL 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-1 Lab ID: 92415385013 Collected: 01/24/19 11:00 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.607 £ 0.425 (0.512) pCi/L 02/07/19 20:57 13982-63-3
C:NA T:95%
Radium-228 EPA 904.0 0.737 +0.337 (0.550) pCi/lL 02/05/19 16:04 15262-20-1
C:93% T:85%
Total Radium Total Radium 1.34+£0.762 (1.06) pCi/lL 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-7R Lab ID: 92415385014 Collected: 01/24/19 13:50 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.987 +0.578 (0.733) pCi/L 02/07/19 20:57 13982-63-3
C:NA T:93%
Radium-228 EPA 904.0 1.01+£0.361 (0.496) pCi/L 02/05/19 16:04 15262-20-1
C:94% T:88%
Total Radium Total Radium 2.00+0.939 (1.23) pCi/L 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: MW-3 Lab ID: 92415385015 Collected: 01/25/19 08:40 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 1.92+0.716 (0.622) pCi/L 02/07/19 20:57 13982-63-3
C:NA T:93%
Radium-228 EPA 904.0 2.00 +0.570 (0.657) pCi/L 02/05/19 16:05 15262-20-1
C:94% T:81%
Total Radium Total Radium 3.92+1.29 (1.28) pCi/L 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Sample: EQUIP BLANK Lab ID: 92415385016 Collected: 01/25/19 11:50 Received: 01/25/19 12:00 Matrix: Water
PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.303 +0.397 (0.661) pCi/L 02/07/19 20:57 13982-63-3
C:NA T:94%
Radium-228 EPA 904.0 0.676 £ 0.315 (0.523) pCi/L 02/05/19 16:05 15262-20-1
C:91% T:92%
Total Radium Total Radium 0.979 £ 0.712 (1.18) pCi/L 02/08/19 12:45 7440-14-4
Calculation

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

(704)875-9092

QC Batch: 328350 Analysis Method: EPA 904.0
QC Batch Method:  EPA 904.0 Analysis Description: 904.0 Radium 228
Associated Lab Samples: 92415385002, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008, 92415385009,

92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015, 92415385016

METHOD BLANK: 1598270 Matrix: Water
Associated Lab Samples: 92415385002, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008, 92415385009,

92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015, 92415385016

Parameter Act £ Unc (MDC) Carr Trac Units Analyzed Qualifiers

Radium-228 0.433+£0.300 (0.572) C:96% T:83% pCi/L 02/05/19 16:04

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN

Pace Project No.: 92415385

QC Batch: 328833 Analysis Method: EPA 904.0

QC Batch Method:  EPA 904.0 Analysis Description: 904.0 Radium 228

Associated Lab Samples: 92415385003

METHOD BLANK: 1600149 Matrix: Water
Associated Lab Samples: 92415385003

Parameter Act + Unc (MDC) Carr Trac Units Analyzed

Qualifiers

Radium-228 0.313+0.323 (0.669) C:80% T:88% pCi/lL 02/07/19 14:03

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

(704)875-9092

QC Batch: 328348 Analysis Method: EPA903.1
QC Batch Method:  EPA 903.1 Analysis Description: 903.1 Radium-226
Associated Lab Samples: 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,

92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,
92415385016

METHOD BLANK: 1598268 Matrix: Water
Associated Lab Samples: 92415385002, 92415385003, 92415385004, 92415385005, 92415385006, 92415385007, 92415385008,

92415385009, 92415385010, 92415385011, 92415385012, 92415385013, 92415385014, 92415385015,
92415385016

Parameter Act + Unc (MDC) Carr Trac Units Analyzed Qualifiers

Radium-226 0.210 £ 0.357 (0.631) C:NAT:90% pCi/lL 02/07/19 20:27

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
9800 Kincey Ave. Suite 100

ace Analytical” oo, NG 0070

www.pacelabs.com (704)875-9092

QUALIFIERS

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

Acid preservation may not be appropriate for 2 Chloroethylvinyl ether.

A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)

(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-A Pace Analytical Services - Asheville
PASI-C Pace Analytical Services - Charlotte
PASI-PA  Pace Analytical Services - Greensburg

ANALYTE QUALIFIERS

D6 The precision between the sample and sample duplicate exceeded laboratory control limits.
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
M6 Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 02/15/2019 12:39 PM without the written consent of Pace Analytical Services, LLC. Page 79 of 87



ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
92415385002 LEACHATE EPA 3010A 454679 EPA 6010D 454703
92415385003 SW-2 EPA 3010A 454679 EPA 6010D 454703
92415385004 SW-1 EPA 3010A 454679 EPA 6010D 454703
92415385005 BG-1 EPA 3010A 454679 EPA 6010D 454703
92415385006 BG-2 EPA 3010A 454679 EPA 6010D 454703
92415385007 MW-4 EPA 3010A 454679 EPA 6010D 454703
92415385008 MW-2 EPA 3010A 454679 EPA 6010D 454703
92415385009 MW-8 EPA 3010A 454679 EPA 6010D 454703
92415385010 MW-6 EPA 3010A 454679 EPA 6010D 454703
92415385011 DUP EPA 3010A 454679 EPA 6010D 454703
92415385012 MW-5 EPA 3010A 454679 EPA 6010D 454703
92415385013 MW-1 EPA 3010A 454679 EPA 6010D 454703
92415385014 MW-7R EPA 3010A 454679 EPA 6010D 454703
92415385015 MW-3 EPA 3010A 454679 EPA 6010D 454703
92415385016 EQUIP BLANK EPA 3010A 454679 EPA 6010D 454703
92415385002 LEACHATE EPA 3010A 454686 EPA 6020B 454710
92415385003 SW-2 EPA 3010A 454686 EPA 6020B 454710
92415385004 SW-1 EPA 3010A 454686 EPA 6020B 454710
92415385005 BG-1 EPA 3010A 454686 EPA 6020B 454710
92415385006 BG-2 EPA 3010A 454686 EPA 6020B 454710
92415385007 MW-4 EPA 3010A 454686 EPA 6020B 454710
92415385008 MW-2 EPA 3010A 454686 EPA 6020B 454710
92415385009 MW-8 EPA 3010A 454686 EPA 6020B 454710
92415385010 MW-6 EPA 3010A 454686 EPA 6020B 454710
92415385011 DUP EPA 3010A 454686 EPA 6020B 454710
92415385012 MW-5 EPA 3010A 454686 EPA 6020B 454710
92415385013 MW-1 EPA 3010A 454686 EPA 6020B 454710
92415385014 MW-7R EPA 3010A 454686 EPA 6020B 454710
92415385015 MW-3 EPA 3010A 454686 EPA 6020B 454710
92415385016 EQUIP BLANK EPA 3010A 454686 EPA 6020B 454710
92415385002 LEACHATE EPA 7470A 454874 EPA 7470A 454974
92415385003 SW-2 EPA 7470A 454874 EPA 7470A 454974
92415385004 SW-1 EPA 7470A 454874 EPA 7470A 454974
92415385005 BG-1 EPA 7470A 454874 EPA 7470A 454974
92415385006 BG-2 EPA 7470A 454874 EPA 7470A 454974
92415385007 MW-4 EPA 7470A 454874 EPA 7470A 454974
92415385008 MW-2 EPA 7470A 454874 EPA 7470A 454974
92415385009 MW-8 EPA 7470A 454874 EPA 7470A 454974
92415385010 MW-6 EPA 7470A 454874 EPA 7470A 454974
92415385011 DUP EPA 7470A 454874 EPA 7470A 454974
92415385012 MW-5 EPA 7470A 454874 EPA 7470A 454974
92415385013 MW-1 EPA 7470A 454874 EPA 7470A 454974
92415385014 MW-7R EPA 7470A 454874 EPA 7470A 454974
92415385015 MW-3 EPA 7470A 454874 EPA 7470A 454974
92415385016 EQUIP BLANK EPA 7470A 454874 EPA 7470A 454974
92415385001 TRIP BLANK EPA 8260B 454833
92415385002 LEACHATE EPA 8260B 454833

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9800 Kincey Ave. Suite 100
Huntersville, NC 28078

(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
92415385003 SW-2 EPA 8260B 454833
92415385004 SW-1 EPA 8260B 454833
92415385005 BG-1 EPA 8260B 454833
92415385006 BG-2 EPA 8260B 454833
92415385007 MW-4 EPA 8260B 454833
92415385008 MW-2 EPA 8260B 454833
92415385009 MW-8 EPA 8260B 454833
92415385010 MW-6 EPA 8260B 454833
92415385011 DUP EPA 8260B 454833
92415385012 MW-5 EPA 8260B 454833
92415385013 MW-1 EPA 8260B 454833
92415385014 MW-7R EPA 8260B 454833
92415385015 MW-3 EPA 8260B 454833
92415385016 EQUIP BLANK EPA 8260B 454833
92415385002 LEACHATE EPA 903.1 328348
92415385003 SW-2 EPA 903.1 328348
92415385004 SW-1 EPA 903.1 328348
92415385005 BG-1 EPA 903.1 328348
92415385006 BG-2 EPA 903.1 328348
92415385007 MW-4 EPA 903.1 328348
92415385008 MW-2 EPA 903.1 328348
92415385009 MW-8 EPA 903.1 328348
92415385010 MW-6 EPA 903.1 328348
92415385011 DUP EPA 903.1 328348
92415385012 MW-5 EPA 903.1 328348
92415385013 MW-1 EPA 903.1 328348
92415385014 MW-7R EPA 903.1 328348
92415385015 MW-3 EPA 903.1 328348
92415385016 EQUIP BLANK EPA 903.1 328348
92415385002 LEACHATE EPA 904.0 328350
92415385003 SW-2 EPA 904.0 328833
92415385004 SW-1 EPA 904.0 328350
92415385005 BG-1 EPA 904.0 328350
92415385006 BG-2 EPA 904.0 328350
92415385007 MW-4 EPA 904.0 328350
92415385008 MW-2 EPA 904.0 328350
92415385009 MW-8 EPA 904.0 328350
92415385010 MW-6 EPA 904.0 328350
92415385011 DUP EPA 904.0 328350
92415385012 MW-5 EPA 904.0 328350
92415385013 MW-1 EPA 904.0 328350
92415385014 MW-7R EPA 904.0 328350
92415385015 MW-3 EPA 904.0 328350
92415385016 EQUIP BLANK EPA 904.0 328350
92415385002 LEACHATE Total Radium Calculation 329546
92415385003 SW-2 Total Radium Calculation 329546

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9800 Kincey Ave. Suite 100
Huntersville, NC 28078
(704)875-9092

Project: CHARAH BRICKHAVEN
Pace Project No.: 92415385

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
92415385004 SW-1 Total Radium Calculation 329546
92415385005 BG-1 Total Radium Calculation 329546
92415385006 BG-2 Total Radium Calculation 329546
92415385007 MW-4 Total Radium Calculation 329546
92415385008 MW-2 Total Radium Calculation 329546
92415385009 MW-8 Total Radium Calculation 329546
92415385010 MW-6 Total Radium Calculation 329546
92415385011 DUP Total Radium Calculation 329546
92415385012 MW-5 Total Radium Calculation 329546
92415385013 MW-1 Total Radium Calculation 329546
92415385014 MW-7R Total Radium Calculation 329546
92415385015 MW-3 Total Radium Calculation 329546
92415385016 EQUIP BLANK Total Radium Calculation 329546
92415385002 LEACHATE SM 2540C-2011 454658
92415385003 SW-2 SM 2540C-2011 454658
92415385004 SW-1 SM 2540C-2011 454658
92415385005 BG-1 SM 2540C-2011 454658
92415385006 BG-2 SM 2540C-2011 454658
92415385007 MW-4 SM 2540C-2011 454658
92415385008 MW-2 SM 2540C-2011 454658
92415385009 MW-8 SM 2540C-2011 454658
92415385010 MW-6 SM 2540C-2011 454659
92415385011 DUP SM 2540C-2011 454659
92415385012 MW-5 SM 2540C-2011 455139
92415385013 MW-1 SM 2540C-2011 455139
92415385014 MW-7R SM 2540C-2011 455139
92415385015 MW-3 SM 2540C-2011 455488
92415385016 EQUIP BLANK SM 2540C-2011 455488
92415385002 LEACHATE EPA 300.0 Rev 2.1 1993 455292
92415385003 SW-2 EPA 300.0 Rev 2.1 1993 455292
92415385004 SW-1 EPA 300.0 Rev 2.1 1993 455292
92415385005 BG-1 EPA 300.0 Rev 2.1 1993 455292
92415385006 BG-2 EPA 300.0 Rev 2.1 1993 455292
92415385007 MW-4 EPA 300.0 Rev 2.1 1993 455292
92415385008 MW-2 EPA 300.0 Rev 2.1 1993 455292
92415385009 MW-8 EPA 300.0 Rev 2.1 1993 455292
92415385010 MW-6 EPA 300.0 Rev 2.1 1993 455292
92415385011 DUP EPA 300.0 Rev 2.1 1993 455292
92415385012 MW-5 EPA 300.0 Rev 2.1 1993 455292
92415385013 MW-1 EPA 300.0 Rev 2.1 1993 455292
92415385014 MW-7R EPA 300.0 Rev 2.1 1993 455292
92415385015 MW-3 EPA 300.0 Rev 2.1 1993 455292
92415385016 EQUIP BLANK EPA 300.0 Rev 2.1 1993 455292

Date: 02/15/2019 12:39 PM

REPORT OF LABORATORY ANALYSIS
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/" _PaceAnalytical”

Document Name:
Sample Condition Upon Receipt{SCUR)

Document Revised: February 7, 2018
Page 1 of 2

Document No.:
F-CAR-CS-033-Rev.06

Issuing Authority:
Pace Carolinas Quality Office

T

Laboratory receiving samples:

Asheville [_] Eden[ | Greenwood [ ] Huntersville [] Raleigh[_] Mechanicsville[ ]
Sample Condition Client Name: : MO# : 924 1 5385
Uponh Receipt ] Project #:
| (Y
]\
Courier: [_IFed ex [Jues [Juses [client III "I I | l“llll“l l |||
[] commercial [pace [Cother; 92415385
I
Custody Seal Present?  [JYes [(INo  seals Intact? [Ives  [Ino ,
Date/Initials Person Examining Contents;__“ [
Packing Material: [“1Bubble Wrap [JBubble Bags  [INone [] Other Biological Tissue Frozen?
. [res [CIno [Cn/a
Thermometer; Typeofilce: [wet [JBlue [CInone

ir Gun&D:M

Cooler Temp {°C): - [ Correction Factor: Add/Subtract (°C) 0.0

Temp should be above freezing to 6°C
|:|Samples out of temp criteria. Samples on ice, cooling process
has begun

Cooler Temp Corrected (°C):

USDA Regulated Soil {[]-N/A, water sample)

Did samples originate in a quarantine zone within the United States: CA, NY, or SC (check maps)?  Did samples originate from a foreign source (internationally,

[lves [Ino including Hawaii and Puerto Rico)? [J¥es [ INo
: o Comments/Discrepancy:
Chain of Custody Present? Llfes  [ne [Onva 1
Samples Arrived within Hold Time? Clves  [Ono  [Onja 2,
Short Hold Time Analysis (<72 hr.)? Cdves [Onae [On/a
Rush Turn Around Time Requested? Cves [Fne  [On/a 4,
Sufficient Volume? Clves  [One  [CInga 5.
Correct Containers Used? CiYes  [Ine Onya 6.
-Pace Containers Used? Clves  [One  [On/a
Containers Intact? [Ives  [Ono  [On/a 7.
Dissolved analysis: Samples Field Filtered? Oves  [Ono  [Fnya 8.
Sample Labels Match COC? Clves [Ono  [On/a 9.
-Includes Date/Time/ID/Analysis Matrix:
Headspace in VOA Vials (>5-6mm)? Clves  [One  [On/a 10.
Trip Blank Present? Elves [One  On/a 11.
Trip Blank Custody Seals Present? ves  [Ono [CIn/a

COMMENTS/SAMPLE DISCREPANCY Field Data Required? [JYes [(Ino

f S PN ~ LK AW ‘.: | LAl | ';7_,‘\-‘ oA ,"l‘.:: Eon~€ _( )

Lot ID of split containers:

CLIENT NOTIFICATION/RESOLUTION

Person contacted: Date/Time:

Project Manager SCURF Review: Date:

Project Manager SRF Review: Date:
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Document Name:

Document Revised: February 7, 2018

Sample Condition Upon Receipt(SCUR) Page 1 0of2

; aceAnalytical Document No.:
/ F-CAR-CS-033-Rev.06

Issuing Authority:
Pace Carolinas Quality Office

*Check mark top half of box if pH and/or dechlorination is
verified and within the acceptance range for preservation

samples.
Exceptions: VOA, Coliform, TOC, Oil and Grease, DRO/8015 (water) DOC, LLHg

**Bottom half of box is to list number of bottle

i< WO 92415385

—

PM: KLH1
CLIENT: 92-HDR

——

Due Date: (4}

——

2/01/19
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pH Adjustment Log for Preserved Samples
Sample ID Type of Preservative pH upon receipt Date preservation adjusted Time preservation Amount of Preservative Lot #

adjusted added

Note: Whenever thereis a discrepancy affecting North Carolina compliance samples,

Out of hold, incerrect preservative, out of temp, incorrect containers.

a copy of this form will be sentto the North Caralina DEHNR Certification Office (i.e.
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Document Name:

Document Revised: February 7, 2018

Sample Condition Upon Receipt(SCUR) Page1of2

ace Analytical Document No.:

F-CAR-CS-033-Rev.06

Issuing Authority:
Pace Carolinas Quality Office

*Check mark top half of box if pH and/or dechlorination is
verified and within the acceptance range for preservation

samples.

Exceptions: VOA, Coliform, TOC, Oil and Grease, DRO/8015 (water) DOC, LLHg
**Bottom half of box is to list number of bottle

Project #

WO# : 92415385

PM: KLH1 Due Date
CLIENT: 92-MDR

02/01/19
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PH Adjustment Log for Preserved Samples
Sample ID Type of Preservative PH upon receipt Date preservation adjusted Time presevation Amount of Preservative Lot #
adjusted added

Note: Whenever thereis a discrepancy affectin

Out of hold, incerrect preservative, out of temp, incorrect containers.

g North Carolina compliance samples, a copy of this form will be sentto the North Carol

ina DEHNR Certification Office (i.e.
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7} -
oA CHAIN-OF-CUSTODY / Analytical Request Document
e ot The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately.
Section A Section B Section C zZ
Required Client Information: Required Project Information: Invoice Information: Page : 1 of pd
Company: HDR Report To:  JACOB RUFFING Attention:
Address: 440 S CHURCH STREET Copy To: Company Name:
Suite 900, CHARLOTTE, NC 28202 Address: Regulatory Agency
Email: Purchase Order #: Pace Quote:
Phone: _ﬂmx Project Name: Charah Brickhaven Pace Project Manager: kevin.herring@pacelabs.com, State / Location
Requested Due Date: Project #: Pace Profile #: 7672-1 NC
Requested Analysis Filtered (Y/N)
g g =
WATRIZ coe |28 COLLECTED = Preservatives >
Drinking Water  DW 3 n.w o
Water wT 814 I
Waste Water ww 2 = b | - = _
Product P g o a 17 W.(. : . y .
SAMPLE ID E- S 1 I BN 1 P gl | 01U 15 %S
; el <|E d 2 £ A ) -
One Character per box. Wipe wp wlw . 3l = b o = S U
(AZ,091,) i & 8|k als)e il A AR Y 5
3* Sample Ids must be unique Eu.ua Ts 2 i o 18|« olg wslZ(o|F _.m 5 w3 =
= z|a glc|le|o|= Zlal8ls|elale|glz|52a 5
= z |2 HHEHEEEIHE A HEHHEHEE 3
= 2|3 | oate | Tme | pate | e [S |2 IS|E2|2|2121218 S|I8|Q|2 |83 x
: Z - -
— d vl - Moo
1| Teip Blank G Wh liZec | ——| |2 Z A ol
T ' 1
- 4 / >y a —— -} L Fd ; & 7] 4
2 ..Wq Cugh et G Herjm| 132 T2 |43 N K XX < P(..J\
[ ]
s st g z : T
3| Sw/-7 efhlivan | —— | [112] [4]3 MR XXX 20>
, 4 = . . 3 P " (]
a5 S/ eyl peeol —— 7|1 4|3 Z XXX X oL )
s | Rb -~ yesalicio| —— | |7]2] 4|3 HNAXXIKIX 2
L L T
- . . - e i
6 _WQ-P ,\NN\_A‘_N,& s i T2 |4|3 AKX [ X 0v
7 | My /-¢f Yerfsl1746] —+— | |7lz| 4|3 XXX HX X I
; ; - o 7 |~ - . . :, ) D_
8 |Mo-2 vkl Yve 712] I3 fa Pl Pl N 8 !
7 7=
i y i 2 . i . N TR
9 %.\NT\IAM\ \\uﬁ\ﬁ ileo | s—t—ou Tz <f > AX| K XK K v
: i 2 5
w0 |[MW-6 Li\&\fuw\b T qlz| |43 Wl x| x| | X Valle
: - - P , 5 o)
u | DUFP ieyeizse ——| |9]2] [H43 L& =[x |k O\ \
L)
1izel M -4 L Hijeqpgosse | e—— 712 |15 MK o)L
ADDITIONAL COMMENTS RELINQUISHED BY / AFFILIATION ' TIME ACCEPTED BY / AFFILIATION DATE - _TIME SAMPLE CONDITIONS
» = 3 2 - X
(2 - K 1200 | 2oy 2~ [
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1 Introduction

This report summarizes the statistical analysis of background and downgradient groundwater
guality for the Charah, LLC Brickhaven No. Mine Tract ‘A’ Site (Brickhaven Mine) and operating
under the Facility Permit #1910-STRUC-2015 as a municipal solid waste land fill (MSWLF).
Background groundwater quality was evaluated such that statistically-derived background
concentrations could be established for the site. Groundwater quality in downgradient wells was
then compared to background concentrations to determine if a statistically significant increase
(SSI) over background has occurred, as required by Section .1600 rules of the North Carolina
Solid Waste Management Rules 15A NCAC 13B .1600. Sampling results used to establish
background threshold values (BTVs) were obtained during sixteen monitoring events performed
between October 2015 and January 2019. Downgradient sampling results from the detection
monitoring round in January 2019 were used to evaluate for SSlIs. The current Brickhaven Mine
groundwater monitoring network is presented in Table 1.

Software packages ProUCL [1], NCSS [2], R [3], and SPSS [4] were used in the production of
the statistics. ProUCL is offered by the USEPA, R is a free software environment, NCSS and
SPSS are licensed software packages.

Table 1: Brickhaven Mine Monitoring Well Network

Background Downgradient

BG-1 MW-1
BG-2 MW-2
MW-3
MW-4
MW-5
MW-6
MW-7R
MW-8

Groundwater samples collected as part of the 15A NCAC 13B .1600 monitoring program were
analyzed for EPA Appendix Il and Appendix IV constituents, Appendix | metals, and Appendix |
volatile organic compounds (VOCSs). Only non-filtered sample results were utilized for the
statistical analysis of monitored constituents. A summary of constituents included in the data
analysis is provided in Table 2.
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Table 2: Brickhaven Mine Monitored Constituents

Appendix | VOCs

Appendix | Metals

Appendix Ill Constituents

R

Appendix IV Constituents

1,4-Dichlorobenzene
Acetone
Bromodichloromethane
Bromoform

Carbon disulfide
Chloroform

Dibromochloromethane
Dibromomethane

Copper
Nickel
Silver
Vanadium
Zinc

Boron

Calcium

Chloride

Fluoride

pH (Field)

Sulfate

Total Dissolved Solids

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Fluoride
Lead
Lithium
Mercury
Molybdenum
Radium-226
Radium-228

Selenium

Thallium
Total Radium
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2 Statistical Analysis

The background sample size (i.e., quantity of qualifying samples) was evaluated per constituent.
Descriptive statistics were calculated for the background data set including non-detect (ND)
values and excluding ND values. When NDs were included in the data set, the method detection
limit (MDL) was substituted as the ND value for simple descriptive statistics. The analysis was
performed with NDs removed to better understand the central tendency and range of the
detected values. A summary of the descriptive statistics for the background data set is provided
in Table 3. Note that for the trend analyses in Section 2.3 and for the establishment of
statistically-derived background concentration levels in Section 4, imputation methods using the
maximum likelihood method (MLE) for NDs, regression on order statistics (ROS) or Kaplan-
Meier (KM) methods, where appropriate, were used.

Following the calculation of descriptive statistics the statistical analysis for the background data
set was performed to evaluate for outliers, data distributions, and trends for Appendix | metals,
Appendix | VOCs, and Appendix Ill and IV constituents, where data quantity and quality permit.
Spatial variability between the background wells was evaluated for each consistent to assess
whether the data can be pooled for establishing background concentrations. A total of
seventeen samples (sixteen monitoring events from well BG-1 and one monitoring event from
well BG-2) were included for the descriptive analysis of the background monitoring well results
for the monitored constituents. The first monitoring round sampled in August 2015 was not
included in the analysis as it was deemed not representative of the other monitoring events as
the samples were tested at a different lab.

For downgradient monitoring results, the data analysis included the calculation of descriptive
statistics for Appendix | metals, Appendix | VOCs, and Appendix Il and IV constituents (for the
data sets including and excluding ND values), followed by an evaluation of outliers and trends.
A total of fifteen monitoring events performed between November 2015 and January 2018 were
included for the descriptive analysis of the downgradient monitoring well results for the
monitored constituents. A summary of the descriptive statistics for each downgradient well is
provided in Appendix E.A.
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Table 3: Summary of Background Data Set Descriptive Statistics (BG-1 and BG-2)

I No. With NDs=MDLs Included With NDs Removed
Constituent Unit Sasr_np < of
1z | \NDs | Minimum Maximum  Mean Median | Minimum Maximum Mean Median

Appendix | VOCs

ugll 17 17 0260 0330 0322 0330 - - - -
ugll 17 17 620 10.0 9.55 100 - - - -
ugll 17 17 0.180 0260 0189  0.180 - - - -
ugll 17 17 0.260 0620 0302  0.260 - - - -
ugll 17 17 0.400 1.20 111 1.20 - - - -
ugll 17 17 0.140 2.30 0394  0.140 - - - -
ugll 17 17 0210 0410 0234 0210 - - - -
ugll 17 17 0210 0460 0239 0210 - - - -
Appendix | Metals
ugll 17 17 250 250 250 2.50 - - - -
ugll 17 17 250 250 250 2.50 - - - -
ugll 17 17 250 2.50 250 2.50 - - - -
ugll 17 20 W35, 5.50 3.30 2.50 5.10 5.50 522 540
ugll 17 16 5.00 10.0 5.29 5.00 10.0 10.0 100 100

Appendix Ill Constituents

ugl 17 8 0570 7.50 4.06 5.50 5.50 7.50 646  6.10
ugll 17 0 23900 89,600 32,912 29,000 23900 89,600 32,912 29,000
mgll 17 0 213 311 269 277 213 311 269 277
mglL 17 0  0.100 0.170 0131 0130  0.100 0170 0131  0.130
su. 13 0 6.24 6.80 6.55 6.52 6.24 6.80 655  6.52
mgll 17 0 151 64.7 21.4 186 151 64.7 214 186
mgll 17 0 546 2,630 762 643 546 2,630 762 643

Appendix IV Constituents
Antimony ug/L 17 17 3.80 3.90 3.86 3.90 -- -- -- --
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Constituent
Minimum  Maximum Mean Median | Minimum  Maximum Mean Median
ug/L 2.50 5.00 3.97 5.00 - - - -
ugll 17 0 173, 443 324 329 173 443 324 329
Beryllium ug/L 17 17 0.500 0.500 0.500 0.500 -- -- -- --
ugll 17 17 0500 0500 0500  0.500 - - - -
ugll 17 17 250 250 250 2.50 - - - -
ugll 17 17 250 2.50 2.50 2.50 - - - -
mgll 17 0  0.100 0170 0131 0130  0.100 0170 0131  0.130
ugll 17 17 250 250 250 2.50 - - - -
ugll 17 0 121 36.8 20.2 17.9 121 36.8 202 179
ugll 17 17 0.100 0100 0100  0.100 - - - -
Molybdenum ug/L 17 16 2.50 6.80 2.75 2.50 6.80 6.80 6.80 6.80
Radium-226 pCi/L 16 0 -0.206 0.800 0.355 0.360 -- -- -- --
Radium-228 pCi/L 16 0 0.0108 1.29 0.633 0.645 -- -- -- --
ugll 17 17 500 5.00 5.00 5.00 - - - -
Thallium ug/L 17 16 0.0200 13.7 2.59 0.0600 13.7 13.7 13.7 13.7
Total Radium pCi/L 16 0 0.271 2.09 1.00 0.957 -- -- -- --
Notes:
1. ND = not detected above the laboratory method detection limit.
2.  MDL = method detection limit.
3.  “-~"indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
4.  Numbers are displayed using the same number of significant figures as reported by the laboratory.
5. If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.
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2.1 Outliers

Ouitliers are values that are not representative of the population from which they are sampled.
The background and downgradient data sets were screened for outliers using Dixon’s outlier
test, which is suitable for data sets containing less than 25 samples. The outlier test was
conducted using a significance of one percent. For constituents that had NDs, the NDs were
removed prior to testing for outliers.

211 Background

Statistical outliers were identified in the background data set evaluated for three Appendix IlI
constituents (calcium, sulfate, and total dissolved solids) and one Appendix IV constituent
(barium). The constituent concentrations identified as statistical outliers were sampled from the
newly installed background well BG-2, except for total dissolved solids, and are listed in Table
4.

Table 4: Dixon’s Outlier Test Results — Background

. Potential .
Constituent Outlier Sampling

Type value Event

Constituent

T°ta'8%'"s§s°"’ed Appendix 11 2,630 mg/L R10 4/3/2017
BG-1 )
Total Dissolved Appendix 11l 546 mg/L R17 1/22/2019
Solids
Calcium Appendix 111 89,600 ug/L R17 1/22/2019
BG-2 Sulfate Appendix Il 64.7 mg/L R17 1/22/2019
Barium Appendix IV 123 ug/L R17 1/22/2019

A visual inspection of concentration vs. time scatter plots for barium (Figure 1), calcium (Figure
2), sulfate (Figure 3), and total dissolved solids (Figure 4) reveal the presence of the potential
outliers. The statistical outliers were investigated as possible data entry or measurement errors.
The values were all within one order of magnitude of other observations and deemed correct.
Although the elevated values appears as a statistical outliers, it is within a reasonable range of
the remaining concentrations throughout the monitoring period and should not be removed from
the data set at this time for purposes of determining background concentrations. Given the
variable nature of groundwater samples, the small sample sizes and that it is common for
groundwater quality samples to have very low or very high concentrations over time, statistical
outliers are expected but do not necessarily signify that the outliers are from different
distributions. As additional background samples are collected over time, the variability in
concentrations will be better understood. Outlier test results may change and earlier
observations thought to be outliers may no longer be outliers.
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Figure 1: Barium Concentrations (ug/L) vs. Time
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Figure 2: Calcium Concentrations (ug/L) vs. Time
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Figure 3: Sulfate Concentrations (mg/L) vs. Time

Reported Values over Time
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Figure 4: Total Dissolved Solids Concentrations (mg/L) vs. Time

Reported Values over Time
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21.2 Downgradient

Statistical outliers were identified for Appendix | metals, Appendix Il and Appendix IV
constituents in the data sets evaluated for downgradient monitoring wells throughout the
monitoring period, and are listed in Table 5.

Table 5: Dixon’s Outlier Test Results — Downgradient

Potential

Constituent %)::tituent Qutlier Esgnnpt"ng
Value
MW-1 pH (Field) App. Il 7.30 S.U. RO9 1/25/2017
MW-2 Total Dissolved Solids | App. Il 257 mg/L RO3 11/19/2015
W3 Lithium App. IV 236 ug/L R12 10/18/2017
Copper App. | Metals 36.0 ug/L R17 1/25/2019
MW-4 Boron App. Il 165 ug/L R12 10/17/2017
Radium-226 App. IV 0.592 pCi/L R0O3 11/18/2015
MW-5 Boron App. Il 39.3 ug/L R09 1/23/2017
Total Dissolved Solids | App. Il 1,160 mg/L R12 10/17/2017
Chloride App. Il 15.3 mg/L R06 4/5/2016
MW-6 Total Dissolved Solids | App. I 371 mg/L R12 10/17/2017
Fluoride App. Il 0.320 mg/L R11 7120/2017
MW-7R | pH (Field) App. lll 9.60 S.u. R11 7/20/2017
Sulfate App. Il 51.2 mg/L R11 7120/2017
MW-8 Nickel App. | Metals 42.1 ug/L R0O9 1/24/2017

A visual inspection of concentration vs. time scatter plots for constituents included in the outliers
listed in Table 5 reveal the presence of the potential outliers.! Following review of the sampling
protocols and field sampling records, there were no obvious reasons for the outliers noted on
the sampling dates. The value for each statistical outlier listed above is within a reasonable
range of the remaining concentrations for each constituent throughout the monitoring period.
The variability in concentrations will be better understood as additional samples are obtained.

2.2 Data Distribution

Groundwater data was fitted to known distribution models using Goodness-of-Fit (GOF) tests
incorporated into ProUCL. For data sets comprised of 50 or fewer samples, ProUCL’s GOF
module incorporates the Shapiro-Wilk GOF test to determine normal or lognormal distribution
and Anderson-Darling to determine gamma distribution. Normal, lognormal and gamma
distributions are parametric distributions. If a data set could not be fit with any of these three
parametric distributions, it was considered to follow a nonparametric distribution. Note that
ProUCL does not provide GOF results for data sets with less than three detected values due to
insufficient data. For purposes of estimating background concentrations, these data sets were
treated under non-parametric distribution assumptions with the maximum detected value

1 See Appendix E.B for scatter plots of constituents with downgradient statistically-derived outliers.
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)R

chosen to represent the background concentrations. In addition, the data for total radium is set
to nonparametric as the MDL values were not provided by the laboratory. Data distributions are

listed in Table 6.

Table 6: Data Distributions — Background

. Sample No. of

Appendix | VOCs

Distribution
Fit!

1,4-Dichlorobenzene 17 17 Nonparametric
Acetone 17 17 Nonparametric
Bromodichloromethane 17 17 Nonparametric
Bromoform 17 17 Nonparametric
Carbon disulfide 17 17 Nonparametric
Chloroform 17 17 Nonparametric
Dibromochloromethane 17 17 Nonparametric
Dibromomethane 17 17 Nonparametric
Appendix | Metals
Copper 17 17 Nonparametric
Nickel 17 17 Nonparametric
Silver 17 17 Nonparametric
Vanadium 17 12 Nonparametric
Zinc 17 16 Nonparametric
Appendix Il Constituents

Boron 17 8 Parametric

Calcium 17 0 Nonparametric
Chloride 17 0 Parametric

Fluoride 17 0 Parametric

pH (Field) 13 0 Parametric

Sulfate 17 0 Nonparametric
Total Dissolved Solids 17 0 Nonparametric

Appendix IV Constituents

Antimony 17 17 Nonparametric
Arsenic 17 17 Nonparametric
Barium 17 0 Nonparametric
Beryllium 17 17 Nonparametric
Cadmium 17 17 Nonparametric
Chromium 17 17 Nonparametric
Cobalt 17 17 Nonparametric
Fluoride 17 0 Parametric

Lead 17 17 Nonparametric

10
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Constituent Sasrinzpéle Nﬁbgf Dis“;libtl:tion
Lithium 17 0 Parametric
Mercury 17 17 Nonparametric
Molybdenum 17 16 Nonparametric
Radium-226 16 0 Nonparametric
Radium-228 16 0 Nonparametric
Selenium 17 17 Nonparametric
Thallium 17 16 Nonparametric
Total Radium 16 0 Nonparametric

!Best fit is based on detected data.

2.3 Trends

231 Background

Background constituent concentrations in groundwater should demonstrate stationary
conditions through time, free of trends. Constituents were analyzed for trends within the data set
using a maximum likelihood estimate (MLE) regression for constituents which followed
parametric distributions and Mann-Kendall tests for those that were treated under
nonparametric distributional assumptions. The MLE regression can be applied to data sets that
can be fitted to a specific distribution model and that contain NDs with multiple MDLs. The
Mann-Kendall test is suitable for data series with no discernable distributions and only one MDL
value for NDs.

Constituents treated under nonparametric data assumptions (either tested as nonparametric or
having more than 50 percent NDs) and with multiple MDLs or with less than three detected
values were not assessed for trends. A summary of the trend analysis results for constituents
with sufficient detected values in the background data set is provided in Table 7.

The background well regression analysis showed a potential increasing trend for one Appendix
Il constituent (fluoride) and a potential decreasing trend for two Appendix Ill constituents (boron
and chloride) and one Appendix IV constituent (barium).There were no increasing or decreasing
trends identified for other monitoring constituents with sufficient data quantity and quality for
testing with the MLE analysis or Mann-Kendall test. Although statistical trends were identified for
boron, barium, chloride, and fluoride, the results can be misleading due to the short duration of
the sampling program.

Table 7: Summary of Trend Analysis Results — Background

Constituent Trend

Appendix Il Constituents

Boron !

11
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Constituent

Chloride !
Fluoride 1
Barium !
Fluoride 7

2.3.2 Downgradient

Trends were also evaluated for constituents in each downgradient well using the same methods
as described above for the background data set. Trends were identified for select constituents
at select monitoring well locations, and should be monitored as additional downgradient
groundwater data are collected at the site. A summary of the statistical trends identified within
the downgradient data set is provided in Table 8.

Table 8: Summary of Trend Analysis Results — Downgradient

Downgradient Well with Increasing or Decreasing Trend

e

Appendix | Metals

Copper T T

Nickel 1 1

Zinc 1
Appendix Il Constituents

Boron ! ! !

Calcium 1 1 l 1

Chloride 1 ! 1 !

Fluoride 1 l

pH (Field) l i

Sulfate ! ! 1 1 1

Total Dissolved Solids 1 1

Antimony 1 l l

Barium l l |

Chromium 1 1 1

Lithium 1 1 l

Molybdenum ! !

Radium-226 i

Total Radium i

12
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2.4 Spatial Variability

Spatial variability refers to identifying whether or not there are statistically identifiable differences
in mean concentrations or variance levels across the well field (i.e., the pooled background
data). The results from background wells BG-1 and BG-2 were assessed to determine if it is
appropriate to pool the data and use it to calculate background concentrations. The sampling
round from well BG-2 was compared to the BTVs established in 2018 with the BG-1 well
concentrations. The majority of the concentrations in BG-2 were below the former BTVS,
therefore no evidence of spatial variability was identified. The constituents in BG-2 will be
monitored as additional background groundwater data are collected at the site.

13



Charah, LLC | Summary of Statistical Analysis and Evaluation for SSls F)?

3 Summary of Statistical Analysis

A summary of the statistical analysis results is provided in Table 9 and discussed below.

The statistical outliers identified for barium, calcium, sulfate, and total dissolved solids
should not be removed from the data set to be used for developing background
concentrations for the site at this time.

For the background data set, all of the five Appendix | metals exhibited high percentages
of NDs and will be treated under nonparametric distribution assumptions with the
maximum detected value chosen to represent background, until additional results can be
included in the data sets.

For the background data set, there are currently sufficient data to fit the Appendix IlI
constituents to known parametric distribution models (e.g., gamma, lognormal, or
normal) using GOF tests, except for calcium, sulfate, and total dissolved solids, which
are nonparametric. Statistical tests conducted under parametric distribution assumptions
have more power to detect a SSI when compared to tests conducted under
nonparametric distribution assumptions.

For the background data set, eleven of the seventeen Appendix IV constituents exhibited
high percentages of NDs and will be treated under nonparametric distribution
assumptions with the maximum detected value chosen to represent background, until
additional results can be included in the data sets. The data for radium-226, radium-228
and total radium is set to a nonparametric distribution as the MDL values were not
provided by the laboratory. Currently, the background data sets for fluoride and lithium
can be fitted to known parametric distribution models using GOF tests.

Based on the small data set and short duration of the monitoring program, results from
the outlier and trend analyses should be considered preliminary until additional sample
results are included in the data set and re-evaluated.

At this time, for the purpose of calculating background concentrations and testing for
SSis over background for Appendix | metals, and Appendix Il and IV constituents,
results from seventeen samples (sixteen monitoring events taken during October 2015
to January 2019 from BG-1 and one monitoring event taken January 2019 from BG-2)
were used. The statistically-derived background concentrations and the evaluation for
SSis over background for Appendix | metals, Appendix Il and Appendix IV constituents
are included in Section 4.

14
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Table 9: Summary of Background Preliminary Data Analysis

Statistical | Nenparametric

Constituent Outlier Data

Distribution

Appendix | VOCs

1,4-Dichlorobenzene

Acetone

Bromodichloromethane

Bromoform

Carbon disulfide

Chloroform

Dibromochloromethane

IR NI NI N N B N BN BN

Dibromomethane

Appendix | Metals

AN

Copper
Nickel

Silver

Vanadium

ANIEANI IR NI RN

Zinc

Appendix Ill Constituents

Boron v
Calcium 4 4
Chloride v
Fluoride v
Sulfate 4
Total Dissolved Solids v

Appendix IV Constituents

\

AN

Antimony

Arsenic

Barium v

Beryllium

Cadmium

Chromium
Cobalt

Fluoride v
Lead

AN NI NI IR N B NS RN

Mercury

Molybdenum
Radium-226
Radium-228

SSPXTXS
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Nonparametric

Statistical

Constituent Outlier _ D_ata_
Distribution
Selenium v
Thallium v
Total Radium v

v/Constituent was flagged during the statistical analysis

16
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4 Evaluation for SSls over Background

Based on the statistical evaluations performed, background threshold values (BTVs) were
determined for the detection monitoring program at the site for Appendix | metals, and Appendix
Il and IV constituents. Note that BTVs were not calculated for Appendix | VOCs as all of these
constituents were 100 percent non-detects. For constituents that have all ND background
values, the maximum MDL is chosen to represent background and the double guantification rule
(DQR) is used to evaluate whether or not there is an SSI. The BTV provided for detection
monitoring constituents is the statistically-derived background concentration (i.e., upper
prediction limit [UPL]), the maximum detected value or the maximum MDL depending on the
level of censorship in each of the background samples. For pH (field), both the UPL and the
lower prediction limit (LPL) were computed as pH values above or below the prediction limits at
the downgradient wells can be considered statistically significant. The test significance level per
constituent has been estimated such that the cumulative false positive rate over all
constituent/well pair comparisons is approximately ten percent. The number of verification
samples per constituent has been selected to provide sufficient statistical power to detect an
SSI when an SSI as occurred conditional to the background sample size, its distributional
properties, and the total number of statistical test comparisons. The calculated background
concentrations, or BTVs, for each detection monitoring constituent is provided below in Table
10.

Table 10: Background Concentrations for Detection Monitoring Constituents

No. of
Constituent Verification
Samples.

1,4-Dichlorobenzene ug/L na 0.330

Acetone ug/L na 10.0
Bromodichloromethane ug/L na 0.260
Bromoform ug/L na 0.620

Carbon disulfide ug/L na 1.20

Chloroform ug/L na 2.30
Dibromochloromethane ug/L na 0.410
Dibromomethane ug/L na 0.460

Copper ug/L na 2.50

Nickel ug/L na 2.50

Silver ug/L na 2.50

Vanadium ug/L 3 5.50

Zinc ug/L 3 10.0

Appendix Il Constituents

17
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No. of
Constituent Verification
Samples.

Boron ug/L 1 9.26
Calcium ug/L 3 89,600
Chloride mg/L 1 355
Fluoride mg/L 1 0.189

pH (Field) S.uU. 1 6.05 - 7.07*

Sulfate mg/L 3 64.7

Total Dissolved Solids mg/L 3 2,630
Antimony ug/L na 3.90
Arsenic ug/L na 5.00
Barium ug/L 3 443

Beryllium ug/L na 0.500

Cadmium ug/L na 0.500
Chromium ug/L na 2.50

Cobalt ug/L na 2.50

Fluoride mg/L 1 0.189
Lead ug/L na 2.50
Lithium ug/L 1 42.7
Mercury ug/L na 0.100
Molybdenum ug/L 3 6.80
Radium-226 pCi/L 3 0.800
Radium-228 pCi/L 3 1.29
Selenium ug/L na 5.00
Thallium ug/L 3 13.7
Total Radium pCi/L 3 2.09

Note:

* indicates the lower bound of the pH range is the lower prediction limit (LPL). The upper bound is the UPL. The BTVs were obtained during thirteen
monitoring events performed between October 2015 and July 2018 at well BG-1.

Italic concentration indicates a non-detect value and that the DQR is recommended for statistical evaluation.

Downgradient sampling results from the first detection monitoring round in January 2019 were
used to test for SSlis. For constituents that have all ND background values, the DQR is applied:;
that is, an SSl is registered for the well-constituent pair if the downgradient concentrations
exhibit detects in two consecutive sampling events. Downgradient concentrations were
compared to the BTVs and are summarized below in Table 11 through Table 14. Eight
monitoring wells (MW-1 through MW-8) were installed and sampled (October 2015) prior to ash
placement, thus representing pre-ash conditions at the site. The range of the concentrations of
the pre-ash conditions are included in the tables below as a relative comparison to the current
downgradient conditions.
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Table 11: Summary of Evaluation for SSIs over Background for Appendix | Metals
(Detection Monitoring)

Appendix | Metals

Copper Nickel Silver Vanadium Zinc

Unit ug/L ug/L ug/L ug/L ug/L
BTV (UPL) 25 25 2.50 5.50 10
Pre-Ash Range 250-16.4 2.50-18.2 2.50 - 2.50 2.50-9.90 5.00 - 106
Well First Detection Monitoring Round Results
MW-1 2.50 2.50 2.50 2.50 147
MW-2 17.2 9.70 2.50 7.60 31.1
MW-3 36.0 86.0 2.50 13.9 42.7
MwW-4 2.50 2.50 2.50 2.50 294
MW-5 2.50 2.50 2.50 2.50 5.00
MW-6 2.50 2.50 2.50 2.50 17.7
MW-7 2.50 2.50 2.50 2.50 10.7
MW-8 2.50 2.50 2.50 2.50 13.6

Notes:
Underlined concentration indicates a detect value in the first DM round result for constituents with 100% background non-detects.
Bold and underlined concentration indicates an SSI over background.

Table 12: Summary of Evaluation for SSIs over Background for Appendix | VOCs
(Detection Monitoring)

Appendix | VOCs

1,4- Bromo- Dibro-
o . Bromo- Carbon Chlorof mochlor
Dichloro- Acetone dichloro- . .
form disulfide orm 0-
benzene methane
methane
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
(UBPTC; 0.330 10.0 0.260 0.620 1.20 2.30 0410 | 0.460
Pre-Ash 0.330 - 10.0 - 0.180 - 0.260 - 1.20 - 1.20 0.140 - 0.210 - 0.210 -
Range 0.330 10.0 0.180 0.260 ’ ’ 1.80 0.210 0.210
Well First Detection Monitoring Round Results
MW-1 0.260 6.20 0.260 0.620 0.400 2.30 0.410 0.460
MW-2 0.260 6.20 0.260 0.620 0.400 2.30 0.410 0.460
MW-3 0.260 6.20 0.260 0.620 0.400 2.30 0.410 0.460
MW-4 0.260 6.20 0.260 0.620 0.400 2.30 0.410 0.460
MW-5 0.260 6.20 0.260 0.620 0.400 2.30 0.410 0.460
MW-6 0.260 6.20 0.260 0.620 0.400 2.30 0.410 0.460
MW-7 0.260 6.20 0.260 0.620 0.400 2.30 0.410 0.460
MW-8 0.260 6.20 0.260 0.620 0.400 2.30 0.410 0.460

Notes:

Underlined concentration indicates a detect value in the first DM round result for constituents with 100% background non-detects.

19



Charah, LLC | Summary of Statistical Analysis and Evaluation for SSis

)R

Bold and underlined concentration indicates an SSI over background.

Table 13: Summary of Evaluation for SSIs over Background for Appendix Il Constituents
(Detection Monitoring)

Appendix Ill Constituents

Calcium Chloride Fluoride pH (Field) Sulfate
Unit ug/L ug/L mg/L mg/L S.U. mg/L mg/L

(UBJC; 9.3 89,600 355 0.189 | 6.05-7.07* | 65 2,630

Z;e; 6.20 - 53.1 L0 - 22.2-1,160 OOED= | oo mag | S0 296 - 2,770
oS ' : 185,000 o 0.590 ' : 199 :
Well First Detection Monitoring Round Results
MW-1 2.60 205,000 756 0.160 6.41 8.00 1,510
MW-2 39.1 207,000 1,200 0.260 7.53 130 2,590
MW-3 2.60 194,000 1,120 0.420 7.13 80.2 2,360
MW-4 2.60 64,300 485 0.290 6.10 12.2 1,170
MW-5 2.60 13,700 22.2 0.570 7.26 2.90 261
MW-6 2.60 34,400 229 0.400 6.23 48.7 649
MW-7 2.60 89,100 289 0.110 7.27 18.3 820
MW-8 2.60 110,000 377 0.0500 6.94 7.90 814

Notes:

Underlined concentration indicates a detect value in the first DM round result for constituents with 100% background non-detects.
Bold and underlined concentration indicates an SSI over background.

* indicates the lower bound of the pH range is the LPL. The upper bound is the UPL.

Table 14: Summary of Evaluation for SSIs over Background for Appendix IV Constituents
(Detection Monitoring)

Appendix IV Constituents

A0 Arsenic  Barium  Beryllium Cadmium  Chromium Cobalt Fluoride Lead
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L ug/L
(BJF\’/L) 3.9 5.00 443 0.500 0.500 25 2.50 0.189 2.50
z:; 3.80 - 2.50 - 117 - 0.500 - 0.500 - 250 -33.9 2.50 - 0.0200 - @ 2.50 -
Range 12.0 2.50 1,240 0.500 0.500 7.00 0.590 6.30
Well First Detection Monitoring Round Results
MW-1 3.90 5.00 242 0.500 0.500 2.50 2.50 0.160 2.50
MW-2 3.90 5.00 360 0.500 0.500 14.0 2.50 0.260 2.50
MW-3 3.90 5.00 715 0.500 0.500 179 6.20 0.420 7.30
MW-4 3.90 5.00 268 0.500 0.500 2.50 2.50 0.290 2.50
MW-5 3.90 5.00 123 0.500 0.500 2.50 2.50 0.570 2.50
MW-6 3.90 5.00 89.7 0.500 0.500 5.30 2.50 0.400 2.50
MW-7 3.90 5.00 255 0.500 0.500 6.50 2.50 0.110 2.50
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Appendix IV Constituents

MW-8 3.90 5.00 1,170 0.500 0.500 2.50 2.50 0.0500 2.50
Lithjum ~ Mereur I\glgﬁ}d Rag;ém' Rag;ém' Selenium  Thallium R-Ia—lg?ﬁlm
Unit ug/L ug/L ug/L pCi/L pCi/L ug/L ug/L pCi/L
(UBF;I—L\; 62.0 0.100 20.6 0.820 1.56 5.00 13.7 2.93
Pre-
KT Qe a 00 0% smseo % 0%
Well First Detection Monitoring Round Results
MW-1 30.9 0.100 2.50 0.607 0.737 5.00 0.0600 1.34
MW-2 94.1 0.100 7.90 1.21 1.49 5.00 0.0600 2.70
MW-3 72.6 0.100 12.0 1.92 2.00 5.00 0.0600 3.92
MW-4 25.4 0.100 2.50 0.913 1.35 5.00 0.0600 2.26
MW-5 8.00 0.100 2.50 0.108 0.695 5.00 0.0600 0.803
MW-6 27.9 0.100 2.50 0.00 0.628 5.00 0.0600 0.628
MW-7 254 0.100 2.50 0.987 1.01 5.00 0.120 2.00
MW-8 21.7 0.100 2.50 0.743 1.20 5.00 0.0600 1.94

Notes:
Underlined concentration indicates a detect value in the first DM round result for constituents with 100% background non-detects.
Bold and underlined concentration indicates an SSI over background.

SSis were found for six Appendix Il constituents (boron, calcium, chloride, fluoride, pH (field),
and sulfate), seven Appendix IV constituents (barium, fluoride, lithium, molybdenum, radium-
226, radium-228, and total radium), and two Appendix | metals (vanadium and zinc). Three
Appendix IV constituents (chromium, cobalt, and lithium) and two Appendix | metals (copper
and nickel) were flagged as potential SSIs as they are non-detected constituents that had
detected values. If the downgradient concentrations for these constituents exhibit detects in the
consecutive sampling event, then an SSI would be registered. When results of the January
2019 sampling event are compared to the pre-ash sampling results from those eight wells,
current downgradient groundwater constituent concentrations are generally similar to
concentrations reported prior to ash placement. Of the fourteen constituents with observed
SSis, eight of them are within the range of pre-ash conditions. Depending on the data
distribution of the constituent, the BTVs have been computed to allow for one to three
verification samples. With verification sampling, the validity of the SSIs can be confirmed.
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5 Appendix E.A: Downgradient Well Descriptive Statistics

Table 15: Summary of Well MW-1 Data Set Descriptive Statistics

=
Size

With NDs=MDLs Included

With NDs Removed

Minimum Maximum Mean Minimum Maximum Mean

Appendix | VOCs

2

ug/L 0.260 0.330 0.325 0.330
ug/L 15 15 6.20 10.0 9.75 10.0 - - - -
ug/L 15 15 0.180 0.260 0.185 0.180 - - - -
ug/L 15 15 0.260 0.620 0.284 0.260 - - - -
ug/L 15 15 0.400 1.20 1.15 1.20 - - - -
ug/L 15 15 0.140 2.30 0.284 0.140 - - - -
ug/L 15 15 0.210 0.410 0.223 0.210 - - - -
ug/L 15 15 0.210 0.460 0.227 0.210 - - - -
Appendix | Metals
ug/L 15 15 250 2.50 250 2.50 - - - -
ug/L 15 12 250 133 3.79 2.50 5.60 133 8.93 7.90
ug/L 15 15 250 2.50 250 2.50 - - - -
ug/L 15 12 250 6.20 3.12 2.50 5.00 6.20 5.60 5.60
ug/L 15 9 5.00 28.0 9.37 5.00 10.2 28.0 15.9 14.0
Appendix Il Constituents
ug/L 15 7 0.570 145 5.69 6.20 6.20 145 9.63 9.65
ug/L 15 0 57,700 205,000 119,407 124,000 57,700 205,000 119,407 124,000
mg/L 15 0 167 756 461 455 167 756 461 455
mg/L 15 1 0.0200 0.170 0.128 0.130 0.110 0.170 0.136 0.130
S.U. 13 0 6.41 7.30 6.72 6.70 6.41 7.30 6.72 6.70
mg/L 15 0 6.20 112 8.39 8.00 6.20 0.2 8.39 8.00
mg/L 15 0 569 1,510 1,014 1,020 569 1,510 1,014 1,020
ug/L 15 14 3.80 6.10 4.01 3.90 6.10 6.10 6.10 6.10
ug/L 15 15 2.50 5.00 4.00 5.00 - - - -

N
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With NDs=MDLs Included With NDs Removed
C - Sample .
onstituent 5
4= Minimum EN T Mean Minimum Maximum
15

Barium 70.3 242 162 70.3
Beryllium ug/L 15 15 0.500 0.500 0.500 0.500 -- - -- --
Cadmium ug/L 15 15 0.500 0.500 0.500 0.500 -- = -- --

Chromium ug/L 15 11 2.50 18.4 4.68 2.50 6.60 18.4 10.7 8.85

Cobalt ug/L 15 15 2.50 2.50 2.50 2.50 -- - -- --

Fluoride mg/L 15 1 0.0200 0.170 0.128 0.130 0.110 0.170 0.136 0.130

Lead ug/L 15 15 2.50 2.50 2.50 2.50 -- - -- --
Lithium ug/L 15 0 19.2 36.1 30.2 31.2 19.2 36.1 30.2 31.2
Mercury ug/L 15 15 0.100 0.100 0.100 0.100 -- - -- --
Molybdenum ug/L 15 15 2.50 2.50 2.50 2.50 -- - -- --
Radium-226 pCi/L 14 0 -0.188 1.03 0.331 0.265 -- - -- --
Radium-228 pCi/L 14 0 -0.0467 0.915 0.483 0.483 -- - -- --
Selenium ug/L 15 15 5.00 5.00 5.00 5.00 -- - -- --
Thallium ug/L 15 15 0.0200 5.00 2.02 0.0300 -- - -- --
Total Radium pCi/L 14 0 0.237 1.47 0.844 0.755 -- - -- --

Notes:

ND = not detected above the method detection limit.

MDL = method detection limit.

“--“indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
Numbers are displayed using the same number of significant figures as reported by the laboratory.

If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.

[

[
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Table 16: Summary of Well MW-2 Data Set Descriptive Statistics

-
Size

With NDs=MDLs Included

With NDs Removed

Minimum Maximum Mean Median Minimum Maximum Mean Median

Appendix | VOCs

ug/L 14 0.260 0.330 0.325 0.330

ug/L 14 14 6.20 10.0 9.73 10.0 - - - -

ug/L 14 14 0.180 0.260 0.186 0.180 - - - -

ug/L 14 14 0.260 0.620 0.286 0.260 - - - -

ug/L 14 14 0.400 1.20 1.14 1.20 - - - -

ug/L 14 14 0.140 2.30 0.294 0.140 - - - -

ug/L 14 14 0.210 0.410 0.224 0.210 - - - -

ug/L 14 14 0.210 0.460 0.228 0.210 - - - -

Appendix | Metals

ug/L 14 10 250 172 4.29 2.50 5.00 172 8.78 6.45
ug/L 14 7 250 54.4 126 5.60 8.70 54.4 226 152
ug/L 14 14 250 2.50 250 2.50 - - - -

ug/L 14 13 250 7.60 2.86 2.50 7.60 7.60 7.60 7.60
ug/L 14 7 5.00 113 23.0 7.85 10.7 113 40.9 311

Appendix Ill Constituents

ug/L 14 0 37.4 63.9 45.4 43.4 37.4 63.9 45.4 43.4
ug/L 14 0 130,000 217,000 192,000 193,500 130,000 217,000 192,000 193,500
mg/L 14 0 910 1,360 1,167 1,190 910 1,360 1,167 1,190
mg/L 14 1 0.0200 0.400 0.216 0.220 0.130 0.400 0.232 0.220
S.U. 12 0 7.50 8.50 7.76 7.62 7.50 8.50 7.76 7.62
mg/L 14 0 73.3 338 198 216 73.3 338 198 216
mg/L 14 0 257 3,290 2,360 2,475 257 3,290 2,360 2,475
ug/L 14 6 3.90 17,3 6.89 6.25 5.60 192 9.13 9.10
ug/L 14 14 2.50 5.00 3.93 5.00 - - - -

ug/L 14 0 177 360 254 246 177 360 254 246
ug/L 14 14 0.500 0.500 0.500 0.500 - - - -

ug/L 14 14 0.500 0.500 0.500 0.500 - -~ - -
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With NDs=MDLs Included With NDs Removed

Constituent
Minimum Maximum Mean Minimum Maximum Mean

Chromium 2.50 84.0 21.8 5.20 84.0 27.1

| Chomum |

ug/L 14 14 250 2.50 250 2.50 - - - -
mg/L 14 1 0.0200 0.400 0.216 0.220 0.130 0.400 0.232 0.220
ug/L 14 14 250 2.50 250 2.50 - - - -
ug/L 14 0 53.1 356 156 132 53.1 356 156 132
ug/L 14 14 0.100 0.100 0.100 0.100 - - - -
ug/L 14 0 7.10 211 117 9.65 7.10 21.1 117 9.65
pCilL 13 0 0.580 1.94 0.973 0.945 - - - -
pCill 13 0 0.433 175 1.22 117 - - - -
ug/L 14 14 5.00 5.00 5.00 5.00 - - - -
ug/L 14 13 0.0200 103 2.54 0.0450 10.3 103 103 103
pCill 13 0 112 3.02 2.19 25 - - - -
Notes:

1. ND = not detected above the method detection limit.

MDL = method detection limit.

“--“indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
Numbers are displayed using the same number of significant figures as reported by the laboratory.

If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.

2.
3.
4.
5.
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Table 17: Summary of Well MW-3 Data Set Descriptive Statistics

-
Size

With NDs=MDLs Included

With NDs Removed

Minimum Maximum Mean Median Minimum Maximum Mean Median

Appendix | VOCs

ug/L 15 0.260 0.330 0.325 0.330

ug/L 15 15 6.20 10.0 9.75 10.0 - - - -

ug/L 15 15 0.180 0.260 0.185 0.180 - - - -

ug/L 15 15 0.260 0.620 0.284 0.260 - - - -

ug/L 15 15 0.400 1.20 115 1.20 - - - -

ug/L 15 15 0.140 2.30 0.284 0.140 - - - -

ug/L 15 15 0.210 0.410 0.223 0.210 - - - -

ug/L 15 15 0.210 0.460 0.227 0.210 - - - -

Appendix | Metals

ug/L 15 12 250 36.0 513 2.50 5.30 36.0 156 5.60
ug/L 15 12 250 86.0 114 2.50 5.50 86.0 47.0 49.4
ug/L 15 15 250 2.50 250 2.50 - - - -

ug/L 15 14 250 13.9 3.26 2.50 139 13.9 13.9 13.9
ug/L 15 13 5.00 42.7 8.01 5.00 1515 42.7 27.6 27.6

Appendix Ill Constituents

ug/L 15 6 0.570 49.4 223 16.6 9.70 49.4 36.3 41.9
ug/L 15 0 117,000 194,000 161,067 161,000 117,000 194,000 161,067 161,000
mg/L 15 0 893 1,280 1,003 1,060 893 1,280 1,003 1,060
mg/L 15 1 0.0200 0.610 0.368 0.420 0.210 0.610 0.393 0.425
S.U. 13 0 7.10 7.50 7.27 7.30 7.10 7.50 7.27 7.30
mg/L 15 0 9.10 174 80.6 88.1 9.10 174 80.6 88.1
mg/L 15 0 256 3,180 1,921 2,140 256 3,180 1,921 2,140
ug/L 15 8 3.90 11.4 6.53 3.90 5.80 11.4 9.53 10.1
ug/L 15 15 2.50 5.00 4.00 5.00 - - - -

ug/L 15 0 353 855 608 570 353 855 608 570
ug/L 15 15 0.500 0.500 0.500 0.500 - - - -

ug/L 15 15 0.500 0.500 0.500 0.500 - - - -
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With NDs=MDLs Included With NDs Removed

Constituent
Minimum Maximum Mean Minimum Maximum Mean

Chromium 2.50 179 21.6 5.30 179 43.4

| Chomum |

ug/L 15 14 250 6.20 275 2.50 6.20 6.20 6.20 6.20
mg/L 15 1 0.0200 0.610 0.368 0.420 0.210 0.610 0.393 0.425
ug/L 15 14 250 7.30 2.82 2.50 7.30 7.30 7.30 7.30
ug/L 15 0 36.7 236 107 90.2 36.7 236 107 90.2
ug/L 15 15 0.100 0.100 0.100 0.100 - - - -
ug/L 15 0 5.10 138 8.83 8.10 5.10 138 8.83 8.10
pCilL 14 0 0.213 1.92 0.896 0.953 - - - -
pCill 14 0 0.387 277 1.42 153 - - - -
ug/L 15 15 5.00 5.00 5.00 5.00 - - - -
ug/L 15 15 0.0200 5.00 2.02 0.0300 - - - -
pCill 14 0 0.857 3.92 231 2.30 - - - -
Notes:

1. ND = not detected above the method detection limit.

MDL = method detection limit.

“--“indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
Numbers are displayed using the same number of significant figures as reported by the laboratory.

If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.

2.
3.
4.
5.
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Table 18: Summary of Well MW-4 Data Set Descriptive Statistics

| With NDs=MDLs Included With NDs Removed
Constituent Unit Sz;r_np E
42 Minimum Maximum Mean Median Minimum Maximum Mean Median

Appendix | VOCs

ug/L 15 0.260 0.330 0.325 0.330
ug/L 15 15 6.20 10.0 9.75 10.0 - - - -
ug/L 15 15 0.180 0.260 0.185 0.180 - - - -
ug/L 15 15 0.260 0.620 0.284 0.260 - - - -
ug/L 15 15 0.400 1.20 115 1.20 - - - -
ug/L 15 15 0.140 2.30 0.284 0.140 - - - -
ug/L 15 15 0.210 0.410 0.223 0.210 - - - -
ug/L 15 15 0.210 0.460 0.227 0.210 - - - -
Appendix | Metals
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 10 2.50 6.90 3.61 250 5.20 6.90 5.82 5.60
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 14 5.00 29.4 6.63 5.00 29.4 29.4 29.4 29.4
Appendix Ill Constituents
ug/L 15 7 0.570 165 146 5.70 5.70 165 26.3 6.60
ug/L 15 0 17,900 68,200 51,693 62,100 17,900 68,200 51,603 62,100
mg/L 15 0 144 567 409 492 144 567 409 492
mg/L 15 0 0.210 0.420 0.321 0.310 0.210 0.420 0.321 0.310
S.U. 13 0 6.10 6.50 6.33 6.33 6.10 6.50 6.33 6.33
mg/L 15 0 3.40 127 8.84 10.0 3.40 125 8.84 10.0
mg/L 15 0 395 1,260 969 1,130 395 1,260 969 1,130

Appendix IV Constituents
Antimony ug/L 15 14 3.80 5.00 3.94 3.90 5.00 5.00 5.00 5.00
Arsenic ug/L 15 15 2.50 5.00 4.00 5.00 -- -- -- --
Barium ug/L 15 0 85.9 332 245 271 85.9 332 245 271
Beryllium ug/L 15 15 0.500 0.500 0.500 0.500 -- - = =
Cadmium ug/L 15 15 0.500 0.500 0.500 0.500 -- -- -- --
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With NDs=MDLs Included With NDs Removed
c ' Sample No. of
onstituent o5 ND
4= E Minimum Maximum Mean Median Minimum Maximum Mean Median
15 14

Chromium 2.50 5.70 2.71 2.50 5.70 5.70 5.70 5.70

| Chomum |

ug/L 15 11 2.50 8.40 357 250 5.30 8.40 6.50 6.15
mg/L 15 0 0.210 0.420 0.321 0.310 0.210 0.420 0.321 0.310
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 0 1538 29.2 24.9 26.2 1558 29.2 24.9 26.2
ug/L 15 15 0.100 0.100 0.100 0.100 - - - -
ug/L 15 14 2.50 8.90 2.93 250 8.90 8.90 8.90 8.90
pCilL 14 0 -0.120 0.913 0.393 0.415 - - - -
pCilL 14 0 0.0190 135 0.506 0.468 - - - -
ug/L 15 15 5.00 5.00 5.00 5.00 - - - -
ug/L 15 15 0.0200 5.00 2.02 0.0300 - - - -
pCilL 14 0 0.240 2.26 0.907 0.675 - - - -
Notes:

1. ND = not detected above the method detection limit.

MDL = method detection limit.

“--“indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
Numbers are displayed using the same number of significant figures as reported by the laboratory.

If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.

2.
3.
4.
5.
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Table 19: Summary of Well MW-5 Data Set Descriptive Statistics

| With NDs=MDLs Included With NDs Removed
Constituent Unit Szér_np <
[z Minimum Maximum Mean Median Minimum Maximum Mean Median

Appendix | VOCs

ug/L 15 0.260 0.330 0.325 0.330
ug/L 15 15 6.20 10.0 9.75 10.0 - - - -
ug/L 15 15 0.180 0.260 0.185 0.180 - - - -
ug/L 15 15 0.260 0.620 0.284 0.260 - - - -
ug/L 15 15 0.400 1.20 115 1.20 - - - -
ug/L 15 15 0.140 2.30 0.284 0.140 - - - -
ug/L 15 15 0.210 0.410 0.223 0.210 - - - -
ug/L 15 15 0.210 0.460 0.227 0.210 - - - -
Appendix | Metals
ug/L 15 14 2.50 6.90 2.79 2.50 6.90 6.90 6.90 6.90
ug/L 15 13 2.50 9.00 3.31 2.50 8.10 9.00 8.55 8.55
ug/L 15 15 2.50 2.50 250 2.50 - - - -
ug/L 15 15 2.50 2.50 250 2.50 - - - -
ug/L 15 11 5.00 36.1 9.49 5.00 135 36.1 21.9 18.9
Appendix Ill Constituents
ug/L 15 5 0.570 39.3 9.52 102 9.80 39.3 138 11.0
ug/L 15 0 9,140 16,900 11,969 11,700 9,140 16,900 11,969 11,700
mg/L 15 0 17.6 22.2 19.7 19.6 17.6 o 19.7 19.6
mg/L 15 0 0.410 0.680 0.519 0.520 0.410 0.680 0.519 0.520
S.U. 13 0 6.80 7.26 7.02 7.00 6.80 7.26 7.02 7.00
mg/L 15 0 2.60 5.60 3.82 3.70 2.60 5.60 3.82 3.70
mg/L 15 0 194 1,160 294 233 194 1,160 294 233

Appendix IV Constituents
Antimony ug/L 15 15 3.80 3.90 3.86 3.90 -- = -- --
Arsenic ug/L 15 15 2.50 5.00 4.00 5.00 -- -- -- --
Barium ug/L 15 0 90.7 129 106 102 90.7 129 106 102
Beryllium ug/L 15 15 0.500 0.500 0.500 0.500 -- - -- --
Cadmium ug/L 15 15 0.500 0.500 0.500 0.500 -- -- -- --
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With NDs=MDLs Included With NDs Removed
c ' Sample
onstituent =
2 Minimum Maximum VEEN Median Minimum YEN T (YEEN Median
Chromium 15 2.50 16.8 4.67 2.50 16.8 10.6 10.3

| Chomum |

ug/L 15 15 2.50 2.50 250 2.50 - - - -
mg/L 15 0 0.410 0.680 0.519 0.520 0.410 0.680 0.519 0.520
ug/L 15 15 2.50 2.50 250 2.50 - - - -
ug/L 15 0 6.30 9.90 8.45 8.90 6.30 9.90 8.45 8.90
ug/L 15 15 0.100 0.100 0.100 0.100 - - - -
ug/L 15 15 2.50 2.50 250 2.50 - - - -
pCilL 14 0 -0.142 0.592 00961  0.0749 - - - -
pCilL 14 0 -0.0690 1.08 0.397 0.364 - - - -
ug/L 15 15 5.00 5.00 5.00 5.00 - - - -
ug/L 15 14 0.0200 14.8 2.67 0.0300 14.8 14.8 148 148
pCilL 14 0 0.0766 115 0.526 0.457 - - - -
Notes:

1. ND = not detected above the method detection limit.

MDL = method detection limit.

“--“indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
Numbers are displayed using the same number of significant figures as reported by the laboratory.

If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.
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Table 20: Summary of Well MW-6 Data Set Descriptive Statistics

| With NDs=MDLs Included With NDs Removed
Constituent Unit Sz;r_np E
42 Minimum Maximum Mean Median Minimum Maximum Mean Median

Appendix | VOCs

ug/L 15 0.260 0.330 0.325 0.330
ug/L 15 15 6.20 10.0 9.75 10.0 - - - -
ug/L 15 15 0.180 0.260 0.185 0.180 - - - -
ug/L 15 15 0.260 0.620 0.284 0.260 - - - -
ug/L 15 15 0.400 1.20 115 1.20 - - - -
ug/L 15 15 0.140 2.30 0.284 0.140 - - - -
ug/L 15 15 0.210 0.410 0.223 0.210 - - - -
ug/L 15 15 0.210 0.460 0.227 0.210 - - - -
Appendix | Metals
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 12 5.00 17.7 6.72 5.00 113 17.7 136 118
Appendix Ill Constituents
ug/L 15 7 0.570 10.8 4.86 6.10 6.10 108 8.07 8.15
ug/L 15 0 31,300 39,200 34,473 34,400 31,300 39,200 34,473 34,400
mg/L 15 0 5,2 276 228 240 (52 276 228 240
mg/L 15 0 0.180 0.520 0.395 0.410 0.180 0.520 0.395 0.410
S.U. 13 0 6.23 7.00 6.55 6.60 6.23 7.00 6.55 6.60
mg/L 15 0 48.7 214 110 90.9 48.7 214 110 90.9
mg/L 15 0 371 946 684 689 371 946 684 689

Appendix IV Constituents
Antimony ug/L 15 15 3.80 3.90 3.86 3.90 -- = - -
Arsenic ug/L 15 15 2.50 5.00 4.00 5.00 -- -- -- --
Barium ug/L 15 0 88.3 142 109 104 88.3 142 109 104
Beryllium ug/L 15 15 0.500 0.500 0.500 0.500 -- - = =
Cadmium ug/L 15 15 0.500 0.500 0.500 0.500 -- -- -- --
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With NDs=MDLs Included With NDs Removed
c ' Sample No. of
onstituent o5 ND
4= E Minimum Maximum Mean Median Minimum Maximum Mean Median
15 13

Chromium 2.50 6.00 2.92 2.50 5.30 6.00 5.65 5.65

| Chomum |

ug/L 15 15 2.50 250 250 250 - - - -
mg/L 15 0 0.180 0.520 0.395 0.410 0.180 0.520 0.395 0.410
ug/L 15 15 2.50 250 250 250 - - - -
ug/L 15 0 27.9 60.5 43.9 45.3 27.9 60.5 43.9 45.3
ug/L 15 14 0.100 0.320 0.115 0.100 0.320 0.320 0.320 0.320
ug/L 15 14 2.50 5.40 2.69 250 5.40 5.40 5.40 5.40
pCilL 14 0 -0.0750 0.910 0.227 0.177 - - - -
pCilL 14 0 0.148 1.07 0.646 0.654 - - - -
ug/L 15 15 5.00 5.00 5.00 5.00 - - - -
ug/L 15 14 0.0200 6.20 2.10 0.0300 6.20 6.20 6.20 6.20
pCilL 14 0 0.148 1.47 0.883 0.910 - - - -
Notes:

1. ND = not detected above the method detection limit.

MDL = method detection limit.

“--“indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
Numbers are displayed using the same number of significant figures as reported by the laboratory.

If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.

2.
3.
4.
5.
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Table 20: Summary of Well MW-7R Data Set Descriptive Statistics

With NDs=MDLs Included
Constituent Unit Sample Size No. of NDs
Minimum Maximum Mean Median Minimum

AJ

With NDs Removed

Maximum Mean Median

Appendix | VOCs

ug/L 5 5 0.260 0.330 0316  0.330 - - - -
ug/L 5 5 6.20 10.0 9.24 10.0 - - - -
ug/L 5 5 0.180 0.260 0196  0.180 - - - -
ug/L 5 5 0.260 0.620 0332  0.260 - - - -
ug/L 5 5 0.400 1.20 1.04 1.20 - - - -
ug/L 5 5 0.140 2.30 0572  0.140 - - - -
ug/L 5 5 0.210 0.410 0250  0.210 - - - -
ug/L 5 5 0.210 0.460 0260  0.210 - - - -
Appendix | Metals
ug/L 5 4 2.50 7.10 3.42 2.50 7.10 7.10 7.10 7.10
ug/L 5 B 2.50 18.0 8.58 2.50 17.4 18.0 17.7 17.7
ug/L 5 5 2.50 2.50 250 250 - - - -
ug/L 5 4 2.50 176 5.52 250 176 17.6 17.6 17.6
ug/L 5 4 5.00 107 6.14 5.00 107 10.7 107 107
Appendix Ill Constituents
ug/L 5 1 2.60 e 15.0 165 138 253 181 16.6
ug/L 5 0 74,000 89,700 84,160 87,700 74,000 89,700 84,160 87,700
mg/L 5 0 279 312 290 285 279 312 290 285
mg/L 5 0 0.110 0.320 0158  0.120 0.110 0.320 0158  0.120
S.U. 5 0 7.27 9.60 7.95 7.60 7.27 9.60 7.95 7.60
mg/L 5 0 18.3 51.2 26.3 20.0 18.3 51.2 26.3 20.0
mg/L 5 0 740 855 807 820 740 855 807 820

Appendix IV Constituents

ug/L 5 5 3.90 3.90 3.90 3.90 - - - -
ug/L 5 5 5.00 5.00 5.00 5.00 - - - -
ug/L 5 0 50.1 255 192 212 50.1 255 192 212
ug/L 5 5 0.500 0.500 0500  0.500 - - - -
ug/L 5 5 0.500 0.500 0500  0.500 - - - -



Charah, LLC | Summary of Statistical Analysis and Evaluation for SSls

- - With NDs=MDLs Included With NDs Removed
Constituent Sample Size No. of NDs

Minimum Maximum Mean Median Minimum Maximum Mean Median
5 0 6.50 337 18.2 9.60 6.50 337 18.2 9.60
5 5 2.50 2.50 2.50 2.50 - - - -
5 0 0.110 0.320 0158  0.120 0.110 0.320 0158  0.120
5 5 2.50 2.50 2.50 2.50 - - - -
5 0 5.60 25.4 19.3 23.0 5.60 25.4 19.3 23.0
5 5 0.100 0.100 0100  0.100 - - - -
5 4 2.50 19.5 5.90 2.50 195 19.5 19.5 19.5
4 0 -0.0590 0.987 0265  0.0660 - - - -
4 0 -0.454 1.01 0384  0.489 - - - -
5 5 5.00 5.00 5.00 5.00 - - - -
5 B 0.0280 0.480 0138  0.0300 0.120 0.480 0300  0.300
4 0 0.0741 2.00 0778 0518 - - - -

Notes:

ND = not detected above the method detection limit.

MDL = method detection limit.

“--“indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
Numbers are displayed using the same number of significant figures as reported by the laboratory.

If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.

[
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Table 21: Summary of Well MW-8 Data Set Descriptive Statistics

With NDs=MDLs Included With NDs Removed
Constituent Unit Sample Size
Minimum Maximum Mean Median Minimum Maximum Mean Median

Appendix | VOCs

ug/L 15 0.260 0.330 0.325 0.330

ug/L 15 15 6.20 10.0 9.75 10.0 - - - -

ug/L 15 15 0.180 0.260 0.185 0.180 - - - -

ug/L 15 15 0.260 0.620 0.284 0.260 - - - -

ug/L 15 15 0.400 1.20 115 1.20 - - - -

ug/L 15 15 0.140 2.30 0.284 0.140 - - - -

ug/L 15 15 0.210 0.410 0.223 0.210 - - - -

ug/L 15 15 0.210 0.460 0.227 0.210 - - - -

Appendix | Metals

ug/L 15 14 250 102 3.01 2.50 102 102 102 102
ug/L 15 11 250 42.1 7.10 250 10.8 42.1 19.8 13.1
ug/L 15 15 250 2.50 250 2.50 - - - -

ug/L 15 15 250 2.50 250 250 - - - -

ug/L 15 7 5.00 50.7 166 136 136 50.7 26.8 20.4

Appendix Ill Constituents

ug/L 15 6 0.570 2.5 6.21 8.90 8.70 125 9.74 9.30
ug/L 15 0 98,100 194,000 129,560 117,000 98,100 194,000 129,560 117,000
mg/L 15 0 355 939 519 437 355 939 519 437
mg/L 15 15 0.0200 0.0500 00340  0.0200 - - - -

S.U. 13 0 6.70 7.20 6.94 6.94 6.70 7.20 6.94 6.94
mg/L 15 0 4.40 8.00 6.43 6.30 4.40 8.00 6.43 6.30
mg/L 15 0 224 1,530 1,003 944 224 1,530 1,003 944

Appendix IV Constituents
Antimony ug/L 15 9 3.90 10.1 5.47 3.90 6.50 10.1 7.83 7.55
Arsenic ug/L 15 15 2.50 5.00 4.00 5.00 -- -- -- --
Barium ug/L 15 0 1,020 1,550 1,225 1,200 1,020 1,550 1,225 1,200
Beryllium ug/L 15 15 0.500 0.500 0.500 0.500 - - = --
Cadmium ug/L 15 15 0.500 0.500 0.500 0.500 -- -- -- --
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With NDs=MDLs Included With NDs Removed
Constituent Sample Size No. of NDs
Minimum Maximum Mean Median Minimum Maximum Median
15

Chromium 2.50 82.0 12.0 2.50 16.6 82.0 26.9
Cobalt ug/L 15 15 2.50 2.50 2.50 2.50 -- -- -- -
Fluoride mg/L 15 15 0.0200 0.0500 0.0340 0.0200 -- -- -- -
Lead ug/L 15 15 2.50 2.50 2.50 2.50 -- -- -- -
Lithium ug/L 15 0 21.7 50.1 31.0 27.7 21.7 50.1 31.0 27.7
Mercury ug/L 15 14 0.100 0.370 0.118 0.100 0.370 0.370 0.370 0.370
Molybdenum ug/L 15 14 2.50 5.60 2.71 2.50 5.60 5.60 5.60 5.60
Radium-226 pCi/L 14 0 0.00 1.16 0.573 0.572 -- -- -- -
Radium-228 pCi/L 14 0 0.239 1.20 0.742 0.648 -- -- -- -
Selenium ug/L 15 15 5.00 5.00 5.00 5.00 -- -- -- --
Thallium ug/L 15 14 0.0200 8.80 2.27 0.0300 8.80 8.80 8.80 8.80
Total Radium pCi/L 14 0 0.454 1.94 1.31 1.38 -- -- -- -

Notes:

ND = not detected above the method detection limit.

MDL = method detection limit.

“--“indicates all results for the respective constituent were NDs, or with the case of total radium, NDs were flagged but the laboratory did not provide a value for the MDL.
Numbers are displayed using the same number of significant figures as reported by the laboratory.

If a constituent had 100% detections the descriptive statistics provided above are identical for the data including NDs and excluding NDs.

[
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)R

6 Appendix E.B: Scatter Plots for Constituents
with Downgradient Statistical Outliers

Figure 5: pH (Field) Concentrations (SU) vs. Time (MW-1)

Reported Values

Reported Values over Time

Site: Charah

7.4 -

@ MW-1
7.2 -
7.0 -

® MW-1 STATUS
@® Detect Value
® MW-1
6.8 - ® MW-1
® Mgl pavy 1 @ MW@ MW
6.6 - ® MW@ MW-1 @ MW-1
@ MW-1
64 T T T 1
7/15/15 5/10/16 36117 12/31/17 10/27/18
Date

38



Charah, LLC | Summary of Statistical Analysis and Evaluation for SSis

Figure 6: Total Dissolved Solids (mg/L) vs. Time (MW-2)
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Figure 7: Lithium Concentrations (ug/L) vs. Time (MW-3)
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Figure 8: Copper Concentrations (ug/L) vs. Time (MW-3)
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Figure 9: Boron Concentrations (ug/L) vs. Time (MW-4)
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Figure 10: Radium-226 Concentrations (pCi/L) vs. Time (MW-5)
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Figure 11: Boron Concentrations (ug/L) vs. Time (MW-5)
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Figure 12: Total Dissolved Solids Concentrations (mg/L) vs. Time (MW-5)

Reported Values over Time

Site: Charah
1200 -
® MW-5
1000 -

800 |
wn
a
=
©
=
o 600 - STATUS
g @ Detect Value
o
a
)
e

400

QM5 @ MW-5
o WS o OWieis @ s @ Mvs © MEM-Rngss
200 ® MW-5 "® M5
O T T 1
Date

45



Charah, LLC | Summary of Statistical Analysis and Evaluation for SSls F)?

Figure 13: Chloride Concentrations (mg/L) vs. Time (MW-6)
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)R

Figure 14: Total Dissolved Solids (mg/L) vs. Time (MW-6)
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Figure 15: Fluoride Concentrations (mg/L) vs. Time (MW-7R)

Reported Values over Time
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Figure 16: pH (Field) Concentrations (SU) vs. Time (MW-7R)

Reported Values over Time
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Figure 17: Sulfate Concentrations (mg/L) vs. Time (MW-7R)

Reported Values over Time
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Figure 18: Nickel Concentrations (ug/L) vs. Time (MW-8)

Reported Values

50 -

40 -

30 -

20 -

10

Reported Values over Time

Site: Charah

@ Mw-8

STATUS

@ Detect Value
@® Non-Detect Value

@ Mw-8
@ MW-8
@ MW-8

© 099 SBIaVID/-8 @ V@3V®-8/W-8 @ MW-8 @ MW-8

0
12/27/14

5/10/16 9/22/17 2/4/19
Date

)R

51



Charah, LLC | Summary of Statistical Analysis and Evaluation for SSls F)?

7 References

[1] Singh, A. and Ashok Singh. ProUCL 5.1.002 Technical Guide Statistical Software for
Environmental Applications for Data Sets with and without Nondetect Observations.
EPA/600/R07/041, 2015.

[2] NCSS 9 Statistical Software (2013). NCSS, LLC. Kaysville, Utah, USA,
ncss.com/software/ncss.

[3] R Core Team (2018). R: A language and environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.

[4] IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY:
IBM Corp.

52



FR

HDR Engineering, Inc. of the Carolinas
440 S Church Street, Suite 1000
Charlotte, NC 28202-2075
704.338.6700

NC License F0116

hdrinc.com

© 2018 HDR, Inc., all rights reserved



Charah Solutions, Inc. | 2019 Annual Groundwater Summary
Attachment B — 2019 Second Semi-Annual Detection Monitoring Report

Attachment B — 2019 Second

Semi-Annual Detection
Monitoring Report




':EIR USE ONLY: [JPaper Report [JElectronic Data - Email CD (data loaded: Yes / No ) Doc/Event #:
NC DENR : Environmental Monitoring
Division of Waste Management - Solid Waste Reporting Form

Notice: This form and any information attached to it are "Public Records" as defined in NC General Statute 132-1. As such, these documents are
available for inspection and examination by any person upon request (NC General Statute 132-6).

Instructions:

. Prepare one form for each individually monitored unit.

. Please type or print legibly.

- Attach a notification table with values that attain or exceed NC 2L groundwater standards or NC 2B surface water standards. The notification
must include a preliminary analysis of the cause and significance of each value. (e.g. naturally occurring, off-site source, pre-existing
condition, etc.).

. Attach a notification table of any groundwater or surface water values that equal or exceed the reporting limits.

. Attach a notification table of any methane gas values that attain or exceed explosive gas levels. This includes any structures on or nearby the
facility (NCAC 13B .1629 (4)(a)(i).

. Send the original signed and sealed form, any tables, and Electronic Data Deliverable to: Compliance Unit, NCDENR-DWM, Solid Waste
Section, 1646 Mail Service Center, Raleigh, NC 27699-1646.

Solid Waste Monitoring Data Submittal Information

Name of entity submitting data (laboratory, consultant, facility owner):

Green Meadow - Charah Solutions, Inc.

Contact for questions about data formatting. Include data preparer's name, telephone number and E-mail address:
Name: Mark Filardi, L.G. Phone: 704-338-6700

E-mail:  mark filardi@hdrinc.com

NC Landfill Rule: Actual sampling dates (e.g.,

Facility name: Facility Address: Facility Permit #  (.0500 or .1600) October 20-24, 2006)
Charah, LLC 1271 Moncure-Flatwood Road 1910-STRUT- CAMA July 8-12, 2019
Brickhaven No. 2 Mine Chatham County 2015

Tract "A" Moncure, NC

Environmental Status: (Check all that apply)

|:| Initial/Background Monitoring Detection Monitoring Assessment Monitoring D Corrective Action
Type of data submitted: (Check all that apply)
[X] Groundwater monitoring data from monitoring wells [:] Methane gas monitoring data
Groundwater monitoring data from private water supply wells D Corrective action data (specify)
Leachate monitoring data )
Surface water monitoring data D Other(specify)

Notification attached?
No. No groundwater or surface water standards were exceeded.

Yes, a notification of values exceeding a groundwater or surface water standard is attached. It includes a list of groundwater and surface water
monitoring points, dates, analytical values, NC 2L groundwater standard, NC 2B surface water standard or NC Solid Waste GWPS and
preliminary analysis of the cause and significance of any concentration.

E] Yes, a notification of values exceeding an explosive methane gas limit is attached. It includes the methane monitoring points, dates, sample

values and explosive methane gas limits.

Certification

To the best of my knowledge, the information reported and statements made on this data submittal and attachments are true and correct.
Furthermore, | have attached complete notification of any sampling values meeting or exceeding groundwater standards or explosive gas
levels, and a preliminary analysis of the cause and significance of concentrations exceeding groundwater standards. | am aware that there
are significant penalties for making any false statement, representation, or certification including the possibility of a fine and imprisonment.

Mark Filardi, L.G. Senior Geologist 704-338-6700

Title (Area Code) Telephone
12/9/2019 Affix NC,

Facility Representative Na

Signature Date

HDR Engineering, Inc. of the Carolinas, 440 S. Church St., Ste. 1000, Charlotte, NC 28202

Facility Representative Address

F0116
NC PE Firm License Number (if applicable effective May 1, 2009)

Revised 6/2009




HDR Engineering, Inc. of the Carolinas

440 S Church Street, Suite 1000, Charlotte, NC 28202-2075
704.338.6700

NC License F0116

FR

2019 Second Semi-
Annual Detection
Monitoring Report

Brickhaven No.2 Mine Tract “A”
Structural Fill

Charah Solutions, Inc.

December 10, 2019



Charah Solutions, Inc. | 2019 Second Semi-Annual Detection Monitoring Report
Introduction I-)Q

Table of Contents

T INIrOAUCHION ... 1
1.1 T 0T 1= U 1
1.2 Regulatory COMPLIANCE..........eeiiiiiiiiiie e a e e 1
1.3  Site Location and Operation............ccccoiieiiiiiiiiiiii e 2
1.4 Groundwater Monitoring SYStem...........uiiiiiiiiiii e 2
1.5  Site Topography and Geographical Setting...........ccoovimiiiiiiiiiii e, 5
1.6  Geologic and HydrogeologiC Setting .........couvuuiiiiiiiiiiecce e 5

1.6.1 REeGIONal GEOIOGY ... 5
(T 1| (=Y € 1=To] (oo | UUPPUPP 5
1.6.3 (RX=To (o] ab=1 I LYo [ £eTo =To] oo | 7
2 Groundwater FIow CharacteriStiCs .........oooviiiiiiiiii 8
2.1.1 Groundwater FIOW Dir€CHON.........ccviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 10
2.1.2  Hydraulic CONAUCHIVILY .......cccoiiiiiiiei e 10
2.1.3  Horizontal Hydraulic Gradients ... 10
214 Groundwater FIOW VElOCItY ..........uuuuuuiieiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeneeneennees 11

3 SaMPING PrOCEAUIES. ..ottt e e e e e e e et e e e e e e e e e e annes 12
3.1 Groundwater Sampling ProCeAUIES ..........ccciiiiiiiiiii i 12
3.2  Surface Water Sampling ProCedures ............cuuuiiiiiiiiiiiiiiieee e 12
3.3 Leachate Sampling ProCEAUIES ...........uuuuuuiiieiiiiiiiiiiiiiiiieiiaeeeeeeeeeeeeeeeeeeeeenenneenneenennnnnne 12

4 Water QUAIILY ..o 13
4.1  Background Site CoNditiONS...........uuuuiiiiiiiiiiiices e 13
4.2  Groundwater Analytical RESUILS .............oooiiiiiiii e 14
4.3  Surface Water Analytical RESUILS ............uuuuiiuiiiiiiiiiiiiiiiiiiiiii e 16
4.4  Leachate Analytical RESUILS ........ooeiiiiiii e 16

ST €= 1115 (o= 17
S0 B Y/ 1= 1 g ToTe (o] (oo | PP P PP PP P PP PP PP PPPOPPPPPRRTRPR 17

5.1.1 Statistical ANAIYSIS ....couvueiiii i e 17
STt I © 11 | {1 PP 18
5.1.3  Data DistriDULION ......cooiiiiiiiiiiiiiiiiieieeee e 18
5 T I I = o T PP 19
5.1.5  Spatial Variability ... 19
5.2  Evaluation for SSls over Background.............couuuuiiiiiiiiiiiiicce e, 19
5.3  Statistical SUMMAIY .........ooiiiii e 20

6 Summary and CONCIUSIONS .........eiiiiiiiiiiiiiii ettt e e e e e e e e e e e e e e eanes 22
Gt I €1 0T g o 1V Y PSPPSR 22
G S T [ = Lot L = | (= P 22
R T I = Vo o = = T 22
6.4  Statistical ANAlYSIS .....coooiiiiii i ———— 22

A (T o0 10 0 1= o F= 4 o] o 1= U 24

8 REIBIENCES ... 25



Charah Solutions, Inc. | 2019 Second Semi-Annual Detection Monitoring Report
Introduction

List of Tables

Table 1: Well Construction, Survey, and Groundwater Elevations..............ccccociiiiiiiiniicnnieenn,
Table 2: Historic Groundwater Elevations.............cooiuiiiiiiii e
Table 3: Hydraulic CONAUCEIVITY .......ceiiiiiiiiiiiicc e e e e
Table 4: Horizontal Hydraulic Gradients (i, dh/dl) ..........coooiiiiiiii e
Table 5: Historical Seepage VEIOCITY ........cc.uviiiiiiiii et
Table 6: Analytical ReSUItS - JUIY 2019 ...

Figures

Figure 1: Regional Site Location Map

Figure 2: Regional USGS Topographic Map
Figure 3: Sample Location Map

Figure 4: Potentiometric Surface Map — July 2019

Appendices

Appendix A — Field Data Sheets

Appendix B — Concentration vs. Time Plots

Appendix C — Laboratory Reports, Chains of Custody, & Quality Control Data
Appendix D — Electronic Data Deliverables (CD-ROM only)

Appendix E — Statistical Analysis Memo



Charah Solutions, Inc. | 2019 Second Semi-Annual Detection Monitoring Report
Introduction I-)Q

List of Select Acronyms

ug/L
CAMA

CCP
DEC
DEP
DO
EDD
EPA
ID

KM
NCDENR
NCDEQ
NCGPS
N

ND
NPPL
NTU
MCL
MDL
MLE
msl
oD
ORP
PL
PPL
RCRA
ROS
SSI
UPL
USCS

micrograms per liter

North Carolina Coal Ash Management Act of 2014
Coal Combustion Products

Duke Energy Carolinas

Duke Energy Progress

Dissolved Oxygen

Electronic Data Deliverable

United States Environmental Protection Agency
Inner Diameter

Kaplan-Meier Method

North Carolina Department of Environment and Natural Resources
North Carolina Department of Environmental Quality
North Carolina groundwater protection standard
Standard Penetration Resistance

Non-detects

Non-parametric Prediction Limit

Nephelometric turbidity units

Maximum Contaminant Levels

Method Detection Limit

Maximum Likelihood Estimate

mean sea level

Outer Diameter

Oxidation-Reduction Potential

Predictive Limit

Parametric Prediction Limit

Resource Conservation and Recovery Act
Regression on Order Statistics

Statistically Significant Increase

Upper Prediction Limit

Unified Soil Classification System



Charah Solutions, Inc. | 2019 Second Semi-Annual Detection Monitoring Report
Introduction I-)Q

1 Introduction

1.1 Purpose

The purpose of this 2019 Second Semi-Annual Detection Monitoring Report is to summarize
semi-annual detection monitoring at the Brickhaven No.2 Mine Tract “A” Structural Fill site in
Moncure, Chatham County, North Carolina. The report includes results from the July 8-12, 2019
semi-annual detection monitoring event, as well as the statistical results calculated for this
monitoring event.

The next semi-annual monitoring event will take place in January 2020.

1.2 Regulatory Compliance

Operating under Facility Permit #1910-STRUT-2015, Charah is required to monitor groundwater
and surface water quality at designated locations. Per the Water Quality Monitoring Plan
(Buxton, 2015a), groundwater samples are collected from 11 monitoring wells (MW-1 through
MW-8, BG-1, and BG-2) and two surface water locations (SW-1 and SW-2). Groundwater
samples are analyzed for constituents listed in North Carolina Department of Environmental
Quality (NCDEQ) Solid Waste Appendix | and I, 40 CFR 257 Appendix lll, and 40 CFR 257
Appendix IV. If sampling results indicate impacts to groundwater or surface water, Charah must
notify NCDEQ within 14 days. If no impacts are observed, Charah must submit a report of the
sampling results to NCDEQ with 120 days of the sampling event.

Groundwater monitoring and sampling at the site is governed by the following:

* North Carolina - Coal Ash Management Act (CAMA) of 2014 (Senate Bill 729).

*  Water Quality Monitoring Plan, Brickhaven No.2 Mine Tract “A” Structural Fill, approved
March 2015 (Buxton, 2015a).

¢ North Carolina Department of Environment and Natural Resources (NCDENR)' Permit
No. 1910-STRUC-2015, issued June 5, 2015.

« NCDENR Solid Waste Section Guidelines for Groundwater, Soil, and Surface Water
Sampling, April 2008 including Groundwater Rules .1600.

 NCDENR Division of Water Management memorandum concerning electronic document
submittal for routine groundwater and surface water monitoring, November 5, 2014.

* U.S. Environmental Protection Agency (EPA) Region |, Low Stress (low flow) Purging
and Sampling Procedure for the Collection of Ground Water Samples from Monitoring
Wells, January 19, 2010.

Groundwater monitoring and sampling at the site is also conducted in general accordance with
the U.S. EPA’s “Disposal of Coal Combustion Residuals from Electric Utilities” rule (CCR Rule).

1 On September 18, 2015, the North Carolina Department of Environment and Natural Resources (NCDENR)
became the North Carolina Department of Environmental Quality (NCDEQ). Both naming conventions are used in
this report, as appropriate.
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1.3 Site Location and Operation

The site is located in Chatham County, approximately four miles southeast of Moncure, North
Carolina (Figure 1). The owner of the site is Green Meadow, LLC (Green Meadow). Charah
Solutions, Inc. (Charah) is responsible for the operation and maintenance of the site. The mine
property is approximately 301 acres in total; of which 145 acres is permitted for structural fill
placement of coal combustion products (CCP).

The property located within the structural fill area was previously owned by General Shale Brick,
Inc., which operated the site and an adjacent property as a clay mine beginning in 1985 for their
off-site brick manufacturing facility. Mined clay was stockpiled and then transported
approximately 3.5 miles south to Brickhaven, North Carolina for brick manufacturing.

The area immediately surrounding the site primarily consists of rural residential (approximately
2,500 feet east, 1,000 feet southeast, and 1,000 feet southwest), commercial, industrial,
wooded and agricultural property. According to information obtained from the Chatham County
GIS website (October 2015), municipal water is available to the surrounding area.

Charah began CCP placement in the first composite liner containment system (Cell 1, Sub Cell
1A) on October 23, 2015. CCP placement has occurred in Cell 1, Cell 2, Cell 6A and Cell 6B.
Charah has placed just over 7.3 million tons of CCP material in the structural fill at the time of
this report. CCP materials (including fly ash, bottom ash, boiler slag, and/or flue gas
desulfurization materials) were initially brought to the site by truck through October 2015 until
transportation was changed to rail in January 2016. The CCP originated at the Duke Energy
Carolinas (DEC) Riverbend Steam Station and Duke Energy Progress (DEP) L.V. Sutton
Energy Complex (Sutton Plant) sites.

Leachate (i.e., product generated from the liquids present in the fill at the time of placement
and/or stormwater that infiltrates the fill) is managed on-site through the collection, storage, and
disposal of the resultant liquid. Green Meadow has approved pump and haul permits to dispose
of leachate at the City of Sanford’s Big Buffalo Creek Wastewater Treatment Plant and the
Town of Spring Lake’s South Harnett Regional Wastewater Treatment Plant.

1.4 Groundwater Monitoring System

The groundwater monitoring system was designed to provide background groundwater quality
data prior to the placement of CCP in the structural fill and early detection of potential CCP
constituents subsequent to CCP placement to be protective of human health and the
environment. The groundwater monitoring system is comprised of ten (10) wells: eight wells are
located downgradient/cross-gradient (MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7R and
MW-8) and two wells are considered to represent background groundwater quality (BG-1 and
BG-2). Well construction details are presented in Table 1.

Background monitoring well BG-1 was installed in July of 2015 near the entrance of the site
along Moncure-Flatwood Road. This location was selected to provide groundwater quality data
in an area of the site presumed to not be impacted by historic or current usage of the site. Upon
statistical analysis of groundwater quality data collected pre- and post-CCP placement,
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concentrations of target analytes in well BG-1 appear to be anonymously low when compared to
pre-CCP conditions elsewhere on-site. With approval from NCDEQ, Charah installed a second
background well (BG-2) southwest of the structural fill in December 2018 to evaluate spatial
variability of inorganic concentrations across the site.

Well MW-7R was installed in April of 2017 as a replacement for monitoring well MW-7, as
documented and approved in the May 25, 2017 memorandum to the NCDEQ Solid Waste
Section. Well MW-7 will temporarily remain onsite for water level gauging purposes only.



Table 1: Well Construction, Survey, and Groundwater Elevations
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Pad TOC TD TD Screen Screened DTW GW
Well ID Northing Easting Elev. Elev. (ft. (ft. Length Interval (ft. Elevation Lithologic Unit
(ft.) (ft.) BGS) BTOC) (ft.) (ft. BGS) BTOC) (ft.)
BG-1 670898.50 1996348.25 225.64 228.19 40.50 43.05 15 26-41 9.56 218.63 Layered Rock/PWR*
BG-2 669278.99 1990476.10 191.41 194.23 23.29 26.11 10 13-23 12.91 181.32 Layered Rock/PWR*
MW-1 674737.98 1993417.69 277.28 280.08 72.50 75.30 15 57-72 57.64 222 .44 Layered Rock/PWR*
MW-2 673677.07 1994537.54 229.27 231.76 47.66 50.15 15 30-45 37.31 194.45 Layered Rock/PWR*
MW-3 672474.63 1994834.76 220.00 222.56 40.80 43.36 15 25-40 25.70 196.86 PWR
MW-4 671326.48 1994974.40 214.49 21713 22.70 25.34 10 13-23 12.13 205.00 Residuum/PWR
MW-5 671081.19 1993779.03 242.72 244 .86 44.00 46.14 10 34-44 20.75 224 .11 PWR
MW-6 671267.60 1992793.34 228.63 231.10 27.00 29.47 15 12-27 7.00 223.951 Residuum/PWR
MW-7 672306.28 1992642.35 229.53 231.71 15.00 17.18 10 5-15 15.89 215.82 Residuum/PWR
MW-7R  672221.96 1992702.98 239.99 242.22 36.00 39.94 10 26-36 20.48 219.46 Residuum/PWR

MW-8 673304.83 1992200.37 233.41 236.47 46.00 49.06 15 31-46 37.56 198.91 PWR

Notes:

1. Top-of-casing, ground surface elevations and horizontal locations at MW-4 (PZM-1), MW-5 (PZM-22) and MW-7 (PZM-27) surveyed by Lawrence Surveying of Monroe, NC.

2. Top-of-casing, ground surface elevations and horizontal locations at BG-1, MW-1, MW-3, MW-6, MW-8 and MW-7R surveyed by McAdams of Durham, NC.

3. Top-of-casing, ground surface elevations and horizontal location at monitoring well MW-2 surveyed by McAdams of Durham, NC.

4.  Top-of-casing, ground surface elevations and horizontal location at monitoring well BG-2 surveyed by McAdams of Durham, NC.

5. TD=total depth; BGS=below ground surface; TOC=top of casing; DTW = Depth-to-Water; BTOC = below top-of-casing; GW = groundwater.

6. Depth to water measurements obtained on July 8, 2019, to the nearest 0.01 foot with a water level meter.

7.  Well locations and elevations based on NAD 83 horizontal datum and NGVD88 vertical datum.

8. * =interpreted lithologic unit based on relative drilling hardness and geologic judgment during well installation.
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1.5 Site Topography and Geographical Setting

Based on review of the 1993 USGS topographic quadrangle (Figure 2) and GIS mapping, the
topography of the site and immediately surrounding area can be characterized by moderately
rolling hills, which are dissected by dendritic creeks. Prior to mining by General Shale, a
topographic ridge was present within the site, extending from the northwestern corner of the
present-day structural fill toward the southeast. Thus, historic drainage was to the
north/northwest/west and to the northeast/east/southeast away from the ridge, as shown on
Figure 3.

1.6 Geologic and Hydrogeologic Setting

1.6.1 Regional Geology
The site is located within the Piedmont physiographical province of North Carolina, which is a
northeast-southwest trending region extending from New York to Alabama.

According to the 1985 North Carolina Geologic Map prepared by the North Carolina Geological
Survey, the site is located in the Triassic Basin Belt of the Piedmont physiographic province.
The basement rocks of the Triassic Basin Belt include conglomerate, sandstone, mudstone,
limestone, coal, and shale. The majority of the subject property is located within the Sanford
Formation which contains conglomerate, fanglomerate, sandstone, and mudstone. The far
western portion of the site is located in the Cummock Formation which contains sandstone,
mudstone, gray and black coal, and carbonaceous shale. The Triassic Basin is bounded by
felsic metavolcanic rock within the Carolina Slate Belt approximately 6.5 miles to the northwest;
and is contacted by metamorphosed granite and biotite gneiss and schist of the Raleigh Belt
along a normal fault approximately 2.5 miles to the southeast. The Triassic Basin formations
have been intruded by north northwest-south southeast trending igneous diabase dikes during
the Jurassic Period (~144 to 208 Ma), and contain northeast-southwest trending normal faults.
However, none of these faults were indicated to exist at the subject site on the 1985 geologic
map (NCDENR, 1985).

In the Piedmont, the bedrock is typically overlain by a mantle of weathered rock
(residuum/saprolite), which has an average thickness of approximately 25 feet. The
residuum/saprolite consists of varying amounts of unconsolidated clays, silts, and sands, with
lesser amounts of rock fragments. Due to the range of the parent rock composition and the
variable susceptibility to weathering of each rock type, the residuum/saprolite range widely in
color, texture, and thickness. Generally, the residuum/saprolite is thickest near inter-stream
divides (ridges) and thins toward stream beds. In profile, the residuum/saprolite normally grades
from clayey soils near the land surface to sandier, partially weathered rock above competent
bedrock (Buxton, 2014).

1.6.2 Site Geology

The geology of the site can be subdivided into six units which include fill, flood plain, soil
horizon, residuum, partially weathered rock, and layered rock. These units generally grade
downward from a soil horizon, to residuum, to partially weathered rock and finally layered rock.
Fill materials were limited to the road bed and berm located around the east and west sides of
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MW-4. Flood plain sediments were only identified at MW-4 on the southeast corner of the site.
The following summary of site-specific units is based on boring logs originally included in the
Design Hydrogeologic Report (Buxton, March 2016).

FILL

Fill materials were primarily identified in the road bed and berm located around the east and
west sides near MW-4 and generally consisted of mottled reddish yellow, orange, brown, and
light gray sandy silty clay with quartz and brick gravel.

FLOOD PLAIN

Flood plain sediments were only located adjacent to MW-4 on the southeast corner of the site.
Sediments were associated with a former adjacent intermittent tributary creek and can be
generally characterized as mottled light gray fine sandy silty clay. The flood plain sediments
were approximately 5 feet thick in this area and had been deposited above residuum. Based on
geotechnical laboratory data, the flood plain sediments were identified as lean clay (CL) under
the Unified Soil Classification System (USCS).

SOIL HORIZON

The soil horizon is characterized as mottled yellowish, brown, orange, and red silty clay and
clayey silt. Root structures were common. The soil horizon at the site is formed from the
continued weathering and biologic reworking of residuum, and ranges from 2 to 15 feet in
thickness, when present. Based on geotechnical laboratory data, the soil horizon consisted of
clayey sand (SC), elastic silt (MH), and lean clay (CL) and had a hydraulic conductivity of 2.86 x
107 cm/sec.

RESIDUUM

Residuum is characterized as mottled (black and gray) red and reddish brown sandy silty clay
with infrequent quartz gravel and cobbles. Residuum is characteristically fissile, often breaking
in horizontal sheets. Residuum generally retains the remnant texture, structure and mineral
content of the rock from which it was formed, and ranges from 5 to 15 feet in thickness.
Residuum has a Standard Penetration Resistance (N) of less than 100 blows per foot. Based on
geotechnical laboratory data, the residuum consisted of lean clay (CL) with hydraulic
conductivity ranging from 7.69 x 108 cm/sec to 3.69 x 10-° cm/sec.

PARTIALLY WEATHERED ROCK

Partially weathered rock is characterized as mottled (light green and purple) brown, reddish
gray, and weak red silty clay and weathered mudstone, which are often fissile. Partially
weathered rock generally retains the remnant texture, structure, and mineral content of the rock
from which it was formed, and ranges from 5 to 40 feet in thickness. Partially weathered rock
has an N-value of 100 blows per foot or greater and can generally be drilled with standard
hollow-stem auger drilling technology. Based on geotechnical laboratory data, partially
weathered rock consisted of lean clay (CL). Hydraulic conductivity ranged from 2.433 x 10+
cm/sec to 7.154 x 10-¢ cm/sec, according to slug or recovery test data (for wells screened solely
in partially weathered rock).
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LAYERED ROCK

Based on rock coring activities conducted near MW-7/MW-7R and visual inspection of the
layered rock exposed on the north side of the MW-4 area, layered rock at the site is primarily
composed of reddish to light tan gray mudstone, cross-bedded muddy sandstone, and muddy
sandy conglomerate (rounded quartz gravel and cobbles). Layered rock generally occurs as
horizontally oriented and relatively thin intermittent layers (especially within the upper 15 feet of
contacting layered rock) across the site, based on rock coring and the horizontal fissile nature of
residuum and partially weathered rock. Layered rock contained horizontal to near vertical
fracturing. Large fractures, oriented approximately N 40° to 60° E at 70 ° northwest, were
observed in weathered mudstone to the immediate northeast near MW-8. Rock Quality
Designation (RQD) values for the MW-8 area rock core (21-inch recovery) were poor (47.6%).
The occurrence of layered rock at the site was generally defined by auger refusal.

1.6.3 Regional Hydrogeology

The occurrence and movement of groundwater in the Piedmont physiographic province are
within two separate but interconnected water-bearing zones that typically comprise one aquifer.
A shallow water-bearing zone typically occurs within the residuum/saprolite and a deeper zone
within the underlying bedrock.

Groundwater in the residuum/saprolite zone occurs in the interstitial pore spaces between the
individual sediment grains. Groundwater in this zone generally flows from topographic highs to
topographic lows. The occurrence and movement of groundwater in the underlying bedrock
zone are controlled by joints and fractures within the bedrock. Groundwater within this deeper
zone may occur under confined or semi-confined conditions, depending on the extent of
fracturing at the saprolite/bedrock interface. Deeper groundwater movement is typically
controlled by the distribution of openings in the bedrock and can be variable.
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2 Groundwater Flow Characteristics

On July 8, 2019, groundwater depth was measured in each well. Depths-to-water ranged from
7.00 feet (MW-6) to 57.64 feet below top of casing (MW-1). Groundwater elevations ranged
from 181.32 feet in well BG-2 to 224.11 feet in well MW-5 (Table 1). Historic groundwater
elevations are shown in Table 2. Monitoring well locations are shown on Figure 3.



Table 2: Historic Groundwater Elevations
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Groundwater Elevation

wenp T
Oct-15 Nov-15 Jan-16 Feb-16 Apr-16 Jun-16 Jul-16  Jan-17 Apr-17  Jul-17  Jan-18  Jul-18  Jan-19  Jul-19
BG-1 228.19 21570 216.83 218.14 218.94 21846 21846 218.74 217.08 216.61 216.76 211.96 215.37 218.50 218.63
BG-2 194.23 NG NG NG NG NG NG NG NG NG NG NG NG 183.28 181.32
MW-1  280.08 220.18 220.55 222.03 222.76 221.83 221.83 221.51 220.58 219.72 219.19 217.61 218.03 220.52 222.44
MW-2 22997 190.20 19290 197.19 198.82 201.17 201.17 204.62 205.42 201.63 201.58 186.33 19565 19561 194.45
MW-3 22256 208.46 210.29 210.64 212.31 21236 212.36 204.81 202.35 202.36 203.91 199.53 194.38 199.03 196.86
MW-4 21713 206.37 206.83 206.98 211.36 208.34 208.34 205.66 203.67 203.30 204.10 202.16 20343 204.16 205.00
MW-5 24486 229.66 230.11 230.16 228.69 220.06 220.06 222.96 203.32 22153 22260 218.86 221.93 223.86 224.11
MW-6 2311 223.99 22397 22453 22475 22413 22413 224.07 22454 223.31 223.58 22214 22221 224.89 223.95
MW-7 23171 22236 22253 216.11 21531 21566 21565 216.21 21542 21559 216.09 215.03 215.97 21540 215.82
MW-7R  242.22 NG NG NG NG NG NG NG NG NG 220.92 21754 220.30 219.82 219.46
MW-8  236.47 200.58 201.35 200.60 200.55 199.49 19949 199.82 199.31 199.11 198.98 198.75 19845 201.85 198.91
Note:

1. NG - Not Gauged; MW-7R installed April 2017 and BG-2 installed December 2018.

FR
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2.1.1 Groundwater Flow Direction

Groundwater at the site flows away from the historic north to south trending topographic ridge
that was present prior to mine development by General Shale (Figure 4). Groundwater
elevations and general flow directions remain consistent with previous background and
detection monitoring events.

2.1.2 Hydraulic Conductivity

Horizontal hydraulic conductivity of aquifer materials adjacent to the well screen were estimated
through in-situ slug testing during the Design Hydrogeologic Report (Buxton, 2016). Results are
provided in Table 3.

Table 3: Hydraulic Conductivity

Well Screen Screened Estimated Hydraulic

ID Length Interval Effective Conductivity Lithologic Unit

(ft) (ft) Porosity (%) (K, cm/sec)
BG-1 15 26-41 0.075 7.76E-05 Layered Rock/PWR*
BG-2 10 13-23 NA NA Layered Rock/PWR*
MW-1 15 57-72 0.075 4.11E-04 Layered Rock/PWR*
MW-2 15 30-45 0.05 3.41E-06 Layered Rock/PWR*
MW-3 15 25-40 0.05 4.08E-07 PWR
MW-4 10 13-23 0.14 1.41E-04 Residuum/PWR
MW-5 10 34-44 0.075 8.01E-06 PWR
MW-6 15 12-27 0.15 1.10E-04 Residuum/PWR
MW-7 10 5-15 0.15 1.26E-06 Residuum/PWR
MW-8 15 26-36 0.075 1.29E-04 PWR
Notes:

1. Hydraulic conductivity values determined by Buxton Environmental, Inc. on September 10, 2015, by conducting rising head
slug tests; and solved utilizing the Bouwer-Rice (unconfined slug test) solution with AQTESOLV for Windows Version 4.50
software by Hydrosolv, Inc. (1996-2007).

2. Effective porosity values from geotechnical testing and the literature (McWhorter and Sunada, 1977; Sinhal and Gupta, 2010)
where geotechnical data was not available.

3.  MW-7R and BG-2 were installed after the Hydrogeologic Report was submitted; MW-7 was utilized for evaluation in lieu of data
from MW-7R.

4. * =interpreted lithologic unit based on relative drilling hardness during well installation.

5. NA=Not Analyzed

2.1.3 Horizontal Hydraulic Gradients

Horizontal hydraulic gradient is calculated by taking the difference in hydraulic head over the
length of the flow path between two wells of similar construction and (generally) perpendicular to
flow. Given that the historic ridge runs approximately north-south through the structural fill and
that no monitoring wells have been installed through the liner system of the fill, horizontal
hydraulic gradient was calculated between wells MW-5 and MW-4 and MW-1 to MW-2,
recognizing that MW-1 to MW-2 is not truly perpendicular to flow, as shown on Figure 4.
Hydraulic gradients at the site during this sampling event are depicted in Table 4.

10
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Table 4: Horizontal Hydraulic Gradients (i, dh/dl)

FR

Upgradient Downgradient Upgradient Downgradient Linear Flow Hydraulic
Well Well Groundwater Groundwater Distance (ft) Gradient
Elevation (ft) Elevation (ft)
MW-1 MW-2 222.44 194.45 1,543 0.018
MW-5 MW-4 22411 205.00 1,220 0.016
Notes:

1. Horizontal hydraulic gradients calculated by dividing the difference in hydraulic head between a well pair by the length of the flow
path between the well pair. (i= dh/dl)

2. All well pairs assumed to be screened in same surficial aquifer unit

3. Horizontal flow path distance calculated by

| 2
\l‘(lfu_\tin‘gl - Eastingy)? + (Northing| - Northing;)

4. Top-of-casing elevation and horizontal location for well MW-5 surveyed by Lawrence Surveying of Monroe, NC.

5. Top-of-casing elevations and horizontal locations for wells MW-1 and MW-3 surveyed by McAdams of Durham, NC.
6. Top-of-casing elevation and horizontal location for well MW-2 surveyed by Gregory C. Bewley.

7. Groundwater elevations calculated for depth-to-water measurements recorded on July 8, 2019.

2.1.4 Groundwater Flow Velocity
The average linear velocity, or seepage velocity, of groundwater between wells at the site was
calculated using Darcy’s Law, as follows:

Ki

Vs =—

Where:
Vs = seepage velocity
K = horizontal hydraulic conductivity

i = horizontal hydraulic gradient
P. = effective porosity

Seepage velocities for groundwater were calculated using horizontal hydraulic gradients, as
referenced above, average horizontal hydraulic conductivity and estimated effective porosity
values from geotechnical testing and from the literature where geotechnical data was not
available (Buxton, 2014; Sinhal and Gupta, 2010).

Seepage velocity varies on a well-by-well basis and was calculated between the MW-1/MW-2
and MW-5/MW-4 well pairs, representing the two well pairs that are roughly perpendicular to the
direction of groundwater flow. Seepage velocity was calculated at 11.2 feet per year (between
MW-1 and MW-2) and 5.1 feet per year (between MW-5 and MW-4) for this sampling event.
Historical seepage velocities are shown in Table 5.

Table 5: Historical Seepage Velocity

Seepage Velocity (ft/yr
Well Pair 2015 2016 2017 2017 2018 2018 2019 2019
Dec May Jan Jul Jan Jul Jan Jul
MW-1/MW-2 62.8 6.78 6.1 7.1 12.5 9.0 10.0 11.2
MW-4/MW-5 15.6 4.59 0.1 4.9 4.4 4.9 52 5.1

11
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3 Sampling Procedures

3.1 Groundwater Sampling Procedures

HDR collected groundwater samples from the monitoring well network between July 8 and 11,
2019. Purging was conducted via low-flow methods and was considered complete when the
water table and field parameters had stabilized in accordance with the targets specified below.

» Turbidity (10% for values greater than 5 NTU (if three turbidity values are less than 5
NTU, the values are considered stabilized)

* DO (10% for values greater than 0.5 mg/L, if three DO values are less than 0.5 mg/L, the
values are considered stabilized)

» Specific conductance (3%)

» Temperature (3%)

* pH (£ 0.1 unit)

*  ORP (x 10 millivolts)

In cases where water level in the well would not stabilize, the well was pumped dry and
groundwater samples were collected with disposable bailers upon recovery of adequate volume
for sampling. Field data sheets are provided in Appendix A.

All non-disposable equipment was decontaminated after each use by washing in a Liqunox®
detergent solution followed by a tap-water rinse. Purge water was discharged to the ground
surface adjacent to each well.

Samples were shipped under Chain of Custody (COC) procedures to Pace Analytical Services,
LLC (Pace) for analysis. Sample handling and custody were performed according to the EPA
Guidance for Field Samplers.

3.2 Surface Water Sampling Procedures

Surface water samples were collected from two locations outside of the structural fill boundary
to evaluate potential groundwater to surface water interaction. Surface water sample SW-1 was
collected approximately 500 feet south of the MW-4 outside of the property boundary along an
unnamed tributary of Gulf Creek. Surface water sample SW-2 was collected south and adjacent
to the rail spur west of the structural fill along an unnamed tributary of Shaddox Creek. Prior to
sample collection, field parameters (temperature, specific conductance, DO, pH, turbidity, and
ORP) were measured with a water quality meter and recorded on field data sheets (Appendix
A). Surface water sampling locations are shown on Figure 3.

3.3 Leachate Sampling Procedures

One leachate sample (Leachate) was collected from the on-site storage holding tanks. The
leachate sample is used to evaluate potential on-site leachate impacts. The leachate sample
location is shown on Figures 3

12
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4 Water Quality

Groundwater samples were collected from 8 of 11 monitoring wells (MW-1, MW-4 through MW-
8, BG-1, and BG-2) and two surface water locations (SW-1 and SW-2). Groundwater samples
were not collected from MW-2 and MW-3 due to the wells being purged dry and not recharging.
MW-7 is no longer sampled since it was replaced by MW-7R. Groundwater samples are
analyzed for constituents listed in NCDEQ Solid Waste Appendix | and I, 40 CFR 257 Appendix
lll, and 40 CFR 257 Appendix IV.

4.1 Background Site Conditions

Two groundwater sampling events were conducted prior to CCP placement (August and
October 2015). The background sampling events consisted of sample collection and analysis
from nine monitoring wells (MW-1 through MW-8 and BG-1) and two surface water sample
locations (SW-1 and SW-2).

During these initial background monitoring events, chloride, pH, TDS, and vanadium were
detected at concentrations that exceeded their North Carolina 2L Groundwater Protection
Standards (2L Standard) or Interim Maximum Allowable Concentration (IMAC) in groundwater
samples collected from background monitoring well BG-1. Antimony, barium, chloride,
chromium, cobalt, pH, TDS, and vanadium were detected at concentrations that exceeded their
respective 2L Standards or IMACs in other monitoring wells prior to ash placement. Additional
target analytes were detected in the samples from well BG-1 and other wells; however, these
concentrations did not exceed applicable standards.

Copper and cobalt concentrations that exceeded their respective NC Surface Water & Wetland
Standards (2B Standards) were reported in surface water samples collected during the initial
background monitoring events, prior to CCP placement. Additionally, all EPA Appendix Il
constituents were detected in the surface water samples collected prior to CCP material
placement, but at concentrations below their respective 2B Standards (if applicable).

During the first monitoring event (August 2015), bromodichloromethane and
dibromochloromethane were detected at concentrations above their respective 2L Standards in
groundwater samples collected from MW-2, MW-3, and MW-7. Volatile organic compounds
(VOCs), including trihalomethanes, are not present naturally at the site. These detections are
attributed to the use of municipal water during previous well development activities. VOCs were
not detected above laboratory method detection limits (MDLs) in any subsequent (2™ through
8") background sampling events.

A detailed discussion of background groundwater conditions can be found in the 20716
Background Sampling Report (HDR, 2016b). Additional discussion of the statistical results can
be found in Section 5 of this report for a better understanding of predictive limits for the
background well locations (BG-1 and BG-2), as well as interwell interactions.
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4.2 Groundwater Analytical Results

Concentrations of the following constituents have exceeded 2L Standards or IMACs in one or
more wells: chloride, pH, TDS, antimony, barium, chromium, cobalt, nickel, and vanadium. The
antimony MDL (3.0 ug/L) is greater than the 2L Standard (1.0 ug/L). Antimony was detected in
one sample (MW-7R), in which it exceeded the 2L Standard. EPA Appendix | VOCs were not
detected above laboratory method detection limits. Analytical results are presented in Table 6.
Concentration versus time plots generated for three constituents (barium, chloride, and TDS)
with the most frequent detections and/or exceedances are included in Appendix B.

The presence of naturally occurring inorganic constituents above regulatory criteria is common
in North Carolina due to various geologic conditions. The presence of naturally occurring metals
(i.e., weathering of crystalline parent material) is discussed in more detail in the Initial
Background Groundwater & Surface Water Monitoring Event (Buxton, 2015c). The laboratory
report for the current sampling event is provided in Appendix C. Electronic data deliverables
(EDDs) are provided in Appendix D.
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Table 6: Analytical Results - July 2019

Analyte CAS Number Pre-ash 2L Standard BTV Groundwater Analysis Quality Control Surface Water Analysis Leachate Analysis
concentration range /1MAC (1Q2019) BG-1 BG-2 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7R MW-8 Amb. Blank  Equip. Blank Trip Blank DUP (MW-8) SW-1 SW-2 2B Standard LEACHATE
EPA APPENDIX Il
Boron (ug/l) 7440-42-8 6.01-53.10 700 9.26 <2.60 <5.10 <2.60 DRY DRY <2.60 <12.80 <2.60 <12.80 <12.80 <2.60 <2.60 NT <12.80 <12.80 40.5 NE 3,250
Calcium (ug/l) 7440-70-2 16,900 - 185,000 NE 89,600 27,900 111,000 216,000 DRY DRY 69,400 14,300 37,800 102,000 94,600 <24.20 <24.20 NT 98,000 11,400 35,400 NE 310,000
Chloride (pg/l) 16887-00-6 2,220, - 1,166,000 250,000 355,000 228,000 234,000 855,000 DRY DRY 467,000 22,300 208,000 275,000 309,000 <0.60 <0.60 NT 312,000 7,800 50,200 250,000 18,300
Fluoride (ug/l) 16984-48-8 <20 - 590 2,000 189 180 190 170 DRY DRY 340 600 380 120 <50 <50 <50 NT <50 250 160 1,800 220
pH (standard units) pH 6.17-7.70 6.5-8.5 6.05-7.07 6.30 6.93 6.50 DRY DRY 6.23 6.25 6.15 7.29 7.01 NT NT NT 7.01 7.01 7.78 6.0-9.0 7.78
Sulfate (ug/l) 14808-79-8 3,700 - 199,000 250,000 64,700 20,600 102,000 7,200 DRY DRY 11,200 3,500 25,800 16,800 7,500 <500 <1000 NT 7,500 21,600 47,000 250,000 592,000
Total Dissolved Solids (ug/l) TDS 296,000 - 2,770,000 500,000 2,630,000 638,000 952,000 1,800,000 DRY DRY 1,170,000 254,000 574,000 790,000 768,000 <25,000 <25.0 NT 792,000 1,090,000 225,000 500,000 1,490,000
EPA APPENDIX IV
Antimony (ug/l) 7440-36-0 <3.80 - 12.00 1 3.90 <3.0 <3.0 <3.0 DRY DRY <3.0 <3.0 <3.0 13.6 <3.0 <3.0 <3.0 NT <3.0 <3.0 <3.0 5.6 <3.0
Arsenic (ug/l) 7440-38-2 <2.50 10 5.00 <4.7 <4.7 <4.7 DRY DRY <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 NT <4.7 10.6 <4.7 10 20.5
Barium (ug/l) 7440-39-3 117 - 1,240 700 433 346 108 261 DRY DRY 319 153 47.8 395 976 <1.0 <1.0 NT 992 737 81.0 1,000 76.9
Beryllium (ug/l) 7440-41-7 <0.50 4 0.500 <1.0 <0.20 <0.20 DRY DRY <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 NT <0.20 1.3 <0.20 6.5 <0.20
Cadmium (ug/l) 7440-43-9 <0.50 2 0.500 <0.40 <0.40 <0.40 DRY DRY <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 NT <0.40 <0.40 <0.40 2 <0.40
Chromium (ug/l) 7440-47-3 <2.50 - 33.90 10 2.50 <5.0 <5.0 <5.0 DRY DRY <1.0 <1.0 <1.0 1,940 <1.0 <1.0 <1.0 NT <1.0 16.3 <1.0 50 <1.0
Cobalt (ug/l) 7440-48-4 <2.50-7.00 1 2.50 <5.0 <5.0 <5.0 DRY DRY <1.10 <1.10 <1.10 204 <1.10 <1.10 <1.10 NT <1.10 13.8 <1.10 3 <1.10
Fluoride (ug/l) 16984-48-8 <20 - 590 2,000 189 180 190 170 DRY DRY 340 600 380 120 <50 <50 <50 NT <50 250 160 1,800 220
Lead (pg/l) 7439-92-1 <2.50 - 6.30 15 2.50 <1.60 <1.60 <1.60 DRY DRY <1.60 <1.60 <1.60 6.8 <1.60 <1.60 <1.60 NT <1.60 46.3 <1.60 25 <1.60
Lithium (ug/1) 7439-93-2 7.50 - 70.40 NE 42.7 171 14.9 35.6 DRY DRY 26.8 11.6 22.7 31.7 211 <0.42 <0.42 NT 21.8 13.2 <0.42 NE 51.2
Mercury (ug/l) 7439-97-6 <0.10 1 0.100 <0.1 <0.1 <0.1 DRY DRY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NT <0.1 <0.1 <0.1 0.012 <0.1
Molybdenum (ug/l) 7439-98-7 <2.50 - 20.60 NE 6.80 10.8 11.3 14.5 DRY DRY 18.7 <0.9 8.3 49.5 5.2 <0.9 <0.9 NT 5.4 <0.9 <0.9 160 248
Selenium (ug/l) 7782-49-2 <5.00 20 5.00 <4.7 <4.7 <4.7 DRY DRY <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 NT <4.7 <4.7 <4.7 5 <4.7
Thallium (pg/l) 7440-28-0 <5.00 0.28 13.7 <0.06 <0.12 <0.06 DRY DRY <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 NT <0.06 0.19 <0.06 0.24 <0.72
Radium 226 (pCill) 13982-63-3 0.0774 - 0.820 NE 0.800 0 0.247 1.03 DRY DRY 0.76 -0.0968 0.681 0.316 0.105 0.459 -0.0338 NT 0.28 2.08 1.04 NE 0.458
Radium 228 (pCill) 15262-20-1 0.0230 - 1.56 NE 1.29 0.823 0.205 145 DRY DRY 0.556 0.987 0.685 0.686 0.535 0.403 0.557 NT 0.649 1.96 0.658 NE 0.517
Combined Radium (pCi/l) 7440-14-4 0.304 - 2.93 NE* 2.09 0.823 0.452 248 DRY DRY 1.32 0.987 1.37 1.00 0.64 0.862 0.557 NT 0.929 4.04 1.7 NE 0.975
EPA APPENDIX | METALS
Copper (ug/l) 7440-50-8 <2.50 - 16.40 1,000 2.50 <2.10 <2.10 <2.10 DRY DRY <2.10 5.6 5.5 793 <2.10 <2.10 <2.10 NT <2.10 225 <2.10 7 <2.10
Nickel (ug/l) 7440-02-0 <2.50-18.20 100 2.50 <0.9 <0.9 <0.9 DRY DRY 5.1 <0.9 <0.9 880 <0.9 <0.9 <0.9 NT <0.9 12 <0.9 88 9.1
Silver (ug/l) 7440-22-4 <2.50 20 2.50 <2.50 <2.50 <2.50 DRY DRY <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 NT <2.50 <2.50 <2.50 0.06 <2.50
Vanadium (ug/l) 7440-62-2 <2.50-9.90 0.3 5.50 <1.30 <1.30 <1.30 DRY DRY <1.30 <1.30 <1.30 18.8 <1.30 <1.30 <1.30 NT <1.30 78.1 <1.30 NE <1.30
Zinc (pg/l) 7440-66-6 <5.00 -106 1,000 10.0 <3.90 <3.90 <3.90 DRY DRY <3.90 11.4 <3.90 53.4 <3.90 <3.90 <3.90 NT <3.90 83.5 <3.90 50 <3.90
EPA APPENDIX | VOCs
Acetone (ug/l) 67-64-1 <10.00 6,000 10.0 <6.20 <6.20 <6.20 DRY DRY <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 <6.20 2,000 <6.20
Bromodichloromethane (ug/l) 75-27-4 <0.18 0.6 0.260 <0.26 <0.26 <0.26 DRY DRY <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 NE <0.26
Bromoform (ug/l) 75-25-2 <0.26 4 0.620 <0.62 <0.62 <0.62 DRY DRY <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 4.3 <0.62
Chloroform (ug/l) 67-66-3 <0.14 - 1.80 70 2.30 <2.30 <2.30 <2.30 DRY DRY <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 5.6 <2.30
Dibromochloromethane (ug/l) 124-48-1 <0.21 0.4 0.41 <0.41 <0.41 <0.41 DRY DRY <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 NE <0.41
Carbon Disulfide (ug/l) 75-15-0 <1.20 700 1.20 <0.40 <0.40 <0.40 DRY DRY <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 NE <0.40
Dibromomethane (pg/l) 74-95-3 <0.21 70 0.460 <0.46 <0.46 <0.46 DRY DRY <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 47 <0.46
1,4-Dichlorobenzene (ug/l) 106-46-7 <0.33 6 0.330 <0.26 <0.26 <0.26 DRY DRY <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 63 <0.26

Notes:

* = no established 2L Standard. 5 (pCill) is the Federal Standard

1= potential SSIs as they are non-detected constituents that had detected values
BTV = background threshold value calculated for January 2019

NE = not established

NT = not tested

VOCs = volatile organic compounds

Mg/l = micrograms per liter

pCill - picocuries per liter

Shaded = concentration reported above established 2L Standard, IMAC, or 2B Standard

Bold/Underlined = concentration exceeded BTV

2L Standard = North Carolina Groundwater Protection Standard (T15A NCAC 02L .0202)

IMAC = Interim Allowable Maximum Concentration

2B Standard = North Carolina Surface Water and Wetland Standards (15A NCAC 02B) for Gulf Creek (SW-1) a Shaddox Creek (SW-2) which are both Class WS-IV Waters or are National Criteria per EPA

pH was field tested

Groundwater, surface water, and leachate samples collected from January 21-25, 2019 and analyzed for above parameters by Pace Analytical Services, LLC
Pre-ash concentration range = range of concentrations taken from MW-1 thru MW-8 and BG-1 during the October 2015 sampling event
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4.3 Surface Water Analytical Results

Surface water samples were compared to the North Carolina Water Quality Standards for
Surface Waters established under T15A NCAC 02B (2B Standards) or the EPA National Criteria
Standard (utilized by the North Carolina Division of Water Quality as default standards for
parameters not listed in 15A NCAC 02B). Concentrations of the following constituents have
exceeded 2B Standards at sampling location SW-1: TDS, arsenic, lead and zinc. Though silver
was not detected, the silver MDL (2.50 pg/L) is greater than the 2B Standard (0.06 ug/L). No
exceedances of target analytes were reported in the surface water sample collected from the
SW-2 location.

Standards have not been established under T15A NCAC 02B for the following constituents
detected: boron, calcium, cobalt, lithium, radium 226, radium 228, vanadium,
bromodichloromethane, dibromochloromethane, and carbon disulfide. Laboratory results are
presented in Table 6.

4.4 Leachate Analytical Results

One sample of leachate generated on-site was collected and analyzed this event. In general,
results have shown a declining trend for EPA Appendix I, Appendix IV, and Appendix | Metal
analytes when compared to results from previous events. The July 2019 Leachate sample had
slightly higher concentrations in detected analytes than the previous January 2019 sampling
event, but are within historical ranges, except for sulfate and TDS which showed historical
highs. Leachate sampling is required by the Permit to Operate and is disposed of in compliance
with the Clean Water Act at either the City of Sanford’s Big Buffalo Creek Wastewater
Treatment Plant or the Town of Spring Lake’s South Harnett Regional Wastewater Treatment
Plant.
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5 Statistics

5.1 Methodology

Background groundwater quality was evaluated to establish statistically-derived background
concentrations for the site. Groundwater quality in downgradient wells were then compared to
background concentrations to determine if a statistically significant increase (SSI) over
background has occurred, as required by Section .1600 rules of the North Carolina Solid Waste
Management Rules 15A NCAC 13B.

Sampling results used to establish background threshold values (BTVs) were obtained during
sixteen monitoring events performed between October 2015 and January 2019. BTVs were not
updated during this sampling event. Therefore, July 2019 sampling results were not used in the
statistical analysis of BTVs. Downgradient sampling results from two detection monitoring
rounds in January 2019 and July 2019 were used to evaluate for SSls. Software packages
ProUCL, NCSS, R and SPSS were used in the production of the statistics (ProUCL is offered by
the USEPA; R is a free software environment; NCSS and SPSS are licensed software
packages).

Groundwater samples collected as part of the monitoring program were analyzed for EPA
Appendix Il and Appendix IV constituents, Appendix | Metals, and Appendix | Volatile Organic
Compounds (VOCs). Only non-filtered sample results were utilized for the statistical analysis of
monitored constituents.

5.1.1 Statistical Analysis

The background sample size (i.e., quantity of qualifying samples) was evaluated per constituent.
Descriptive statistics were calculated for the background data set including non-detect (ND)
values and excluding ND values. When NDs were included in the data set, the method detection
limit (MDL) was substituted as the ND value for simple descriptive statistics. The analysis was
performed with NDs removed to better understand the central tendency and range of the
detected values. Note that for the trend analyses in Section 5.1.4 and for the establishment of
statistically-derived background concentration levels in Section 5.2, imputation methods using
the maximum likelihood method (MLE) for NDs, regression on order statistics (ROS) or Kaplan-
Meier (KM) methods, where appropriate, were used.

Following the calculation of descriptive statistics, the statistical analysis for the background data
set was performed to evaluate for outliers, data distributions, and trends for Appendix Ill and IV
constituents, Appendix | Metals, and Appendix | VOCs, where data quantity and quality permit.
A total of seventeen samples (sixteen monitoring events from BG-1 and one monitoring event
from BG-2) were included for the descriptive analysis of the background monitoring well results
for the monitored constituents. The first sampling event conducted in August 2015 was not
included in the analysis as data obtained during this event were not consistent with data from
subsequent rounds; sample analyses for the August 2015 event were performed by a different
laboratory, possibly accounting for the disparity in results.
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For downgradient monitoring results, the data analysis included the calculation of descriptive
statistics for Appendix Il and IV constituents, Appendix | Metals, and Appendix | VOCs (for the
data sets including and excluding ND values), followed by an evaluation of outliers and trends.
A total of seventeen monitoring events performed between November 2015 and July 2019 were
included for the descriptive analysis of the downgradient monitoring well results for the
monitored constituents.

5.1.2 Outliers

Outliers are values that are not representative of the population from which they are sampled.
The background and downgradient data sets were screened for outliers using the Dixon’s outlier
test, which is suitable for data sets containing less than 25 samples. The outlier test was
conducted using a significance of one percent. For constituents that had NDs, the NDs were
removed prior to testing for outliers.

Statistical outliers were identified in the background data set evaluated for three Appendix Il
constituents (calcium, sulfate, and total dissolved solids) and one Appendix IV constituent
(barium). The constituent concentrations identified as statistical outliers were sampled from the
newly installed background well BG-2, except for total dissolved solids.

Statistical outliers were identified intermittently for numerous Appendix Il and Appendix IV
constituents and Appendix | Metals, in the data sets evaluated for downgradient monitoring
wells throughout the monitoring period.

The statistical outliers were investigated as possible data entry or measurement errors. The
values were all within one order of magnitude of other observations and deemed correct. Given
the variable nature of groundwater samples, the small sample sizes and that it is common for
groundwater quality samples to have very low or very high concentrations over time, statistical
outliers are expected but do not necessarily signify that the outliers are from different
distributions. As additional background samples are collected over time, outlier test results may
change and earlier observations thought to be outliers may no longer be outliers.

5.1.3 Data Distribution

Groundwater data was fitted to known distribution models using Goodness-of-Fit (GOF) tests
incorporated into ProUCL. For data sets comprised of 50 or fewer samples, ProUCL’s GOF
module incorporates the Shapiro-Wilk GOF test to determine normal or lognormal distribution
and Anderson-Darling to determine gamma distribution. Normal, lognormal and gamma
distributions are parametric distributions. If a data set could not be fit with any of these three
parametric distributions, it was considered to follow a nonparametric distribution.

Note that ProUCL does not provide GOF results for data sets with less than three detected
values due to insufficient data. For purposes of estimating background concentrations, these
data sets were treated under non-parametric distribution assumptions with the maximum
detected value chosen to represent the background concentrations.
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5.1.4 Trends

Background constituent concentrations in groundwater should demonstrate stationary
conditions through time, free of trends. Constituents were analyzed for trends within the data set
using a maximum likelihood estimate (MLE) regression for constituents which followed
parametric distributions and Mann-Kendall tests for those that were treated under
nonparametric distributional assumptions. The MLE regression can be applied to data sets that
can be fitted to a specific distribution model, and that contain NDs with multiple MDLs. The
Mann-Kendall test is suitable for data series with no discernable distributions and only one MDL
value for NDs.

Constituents treated under nonparametric data assumptions (either tested as nonparametric or
having more than 50 percent NDs) and with multiple MDLs or with less than three detected
values were not assessed for trends.

The background well regression analysis showed a potential increasing trend for one Appendix
Il constituent (fluoride) and a potential decreasing trend for two Appendix Il constituents (boron
and chloride) and one Appendix IV constituent (barium). There were no increasing or
decreasing trends identified for other constituents with sufficient data quantity and quality for
testing with the MLE analysis or Mann-Kendall test. Although statistical trends were identified for
boron, barium, chloride, and fluoride, the results can be misleading due to the short duration of
the sampling program.

Trends were also evaluated for constituents in each downgradient well using the same methods
as described above for the background data set. Trends were identified for select constituents
at select monitoring well locations and should be monitored as additional downgradient
groundwater data are collected at the site (Section 4.2).

5.1.5 Spatial Variability

Spatial variability refers to identifying whether or not there are statistically identifiable differences
in mean concentrations or variance levels across the well field (i.e., the pooled background
data). The results from background wells BG-1 and BG-2 were assessed to determine if it is
appropriate to pool the data to calculate background concentrations. Results of sampling from
well BG-2 were compared to the BTVs established in 2018 with the BG-1 well concentrations.
The majority of the concentrations in BG-2 were below the former BTVs, therefore no evidence
of spatial variability was identified. The constituents in BG-2 will be monitored as additional
background groundwater data are collected at the site.

5.2 Evaluation for SSls over Background

Based on the statistical evaluations performed, BTVs were calculated for the detection
monitoring program at the site for Appendix Il and IV constituents and Appendix | metals. Note
that UPLs were not calculated for Appendix | VOCs as all of these constituents were 100
percent non-detects. For constituents that have all ND background values, the maximum MDL is
chosen to represent background and the double quantification rule (DQR) is used to evaluate
whether or not there is an SSI. The BTV provided for detection monitoring constituents is the
statistically-derived background concentration (i.e., upper prediction limit [UPL]), the maximum
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detected value or the maximum MDL depending on the level of censorship in each of the
background samples.

Downgradient sampling results from the first detection monitoring round in January 2019 and
the second detection monitoring round in July 2019 were used to test for SSIs. Downgradient
concentrations were compared to BTVs. For constituents that have all ND background values,
the DQR is applied; that is, an SSl is registered for the well-constituent pair if the downgradient
concentrations exhibit detects in two consecutive sampling events. The downgradient sampling
results collected in April 2019 were used to assess if an SSI occurred for detected constituents
with all ND background values in the first detection monitoring round. For the second detection
monitoring round, constituents under the DQR were flagged if they exhibited detect results. If
the downgradient concentrations for these constituents remain as detects in the consecutive
sampling event, then they will be considered SSis.

5.3 Statistical Summary

BTVs were calculated using wells BG-1 and BG-2 as the background monitoring wells.
However, eight monitoring wells (MW-1 through MW-8) were installed and sampled (October
2015) prior to ash placement, thus representing pre-ash conditions at the site.

In the first detection monitoring round, SSls were found for six Appendix Il constituents (boron,
calcium, chloride, fluoride, pH (field), and sulfate