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EXECUTIVE SUMMARY

On behalf of EnviroAnalytics Group (EAG), ARM Group Inc. (ARM) prepared this Interim
Measures (IM) Supplemental Investigation Report for a portion of the Tradepoint Atlantic Property
that has been designated as the Former Coke Oven Area (COA). This evaluation was based on the
findings and recommendations from the Coke Oven Interim Measures 2019 Progress Report,
Revision 0, dated January 31, 2020, and the United States Environmental Protection Agency
(USEPA) comment letter dated December 3, 2018.! The results described herein better define the
nature and extent of constituents of concern in the COA and will be used in a Corrective Measures
Study (CMS) to optimize the corrective action and enhance, modify and or develop alternatives to
existing interim measures, as needed. The information provided in the report will be used in the
CMS to optimize the corrective action.

The objectives of the supplemental investigation included: i) evaluate groundwater and offshore data
to assess whether current conditions could be adversely impacting the offshore environment; ii)
delineate the areas of the COA where elevated concentrations of constituents of concern in
groundwater could be causing surface water or pore water impacts; iii) further delineate the extent
of constituents of concern in groundwater to further characterize potential source areas; iv) evaluate
the efficacy of currently implemented interim measures; and v) evaluate the potential to optimize the
interim measures to better achieve corrective action objectives. Each objective was attained as
detailed in the report and summarized below.

. General characteristics typical of the COA include:

e The COA is entirely made land from historical slag fill placement that expanded the areal
extent of the Sparrows Point peninsula, which is important in considering corrective
actions. The slag was placed to create land and slag along shorelines provides poor habitat
for benthic organisms.

e Beneath the surficial slag fill layer lie alternating layers of native fine-grained sediments
(clays and silts) and coarse-grained sediments (sands).

e Groundwater occurrence was segregated into the shallow zone and the intermediate zone.
The shallow zone contains groundwater in the surficial slag unit. The intermediate zone
contains groundwater found in the deeper native materials.

"'EPA comments were in response to the report Assessment of Current Groundwater to Surface Water Discharges from
the Coke Point Area (ARM, 2018).The activities described were conducted in accordance with the Former COA
Interim Measures (IM) Supplemental Investigation Work Plan, Revision 1 (dated March 7, 2019) and the Offshore
Investigation Work Plan, Revision 1 (dated February 27, 2019). All methods and protocols for this investigation
followed the procedures included in the Quality Assurance Project Plan (QAPP) dated April 5, 2016, which was
approved by the agencies to support the investigation and remediation of the Tradepoint Atlantic property.
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e Groundwater exhibits very little elevation difference in the shallow zone. Flow is
impacted by this flat gradient and is generally radial from the center of the northern
boundary of the peninsula outward toward the east, south and western shores of the
peninsula. It is locally affected along the shoreline by tide.

e Groundwater flow in the intermediate zone is variable and is typically controlled locally
by the operation of remedial extraction wells and pumping at the proximate shipyard
graving dock. Vertical gradient between wells in the shallow and intermediate zones is
generally downward and is affected by groundwater extraction.

A conceptual site model (CSM), based on the above, was used to evaluate potential exposure risks
and to refine the understanding of the nature and extent of constituents of concern. The CSM was
developed based on the following considerations: i) the potential sources and release mechanisms
for constituents with elevated concentrations; ii) the fate and transport of the constituents; iii) the
media of concern; iv) potential pathways for human and ecological receptors, if any; and v) potential
human populations and wildlife receptors that could be exposed to constituents of concern.

The Site is currently developed for industrial use. The area is supplied by municipal potable water
and a groundwater use restriction will be imposed. Therefore, an industrial worker would not be
exposed to groundwater. Exposure through volatilization into indoor air would be a potential future
exposure pathway if buildings were to be constructed within impacted areas. The shallow and
intermediate groundwater concentrations exceed vapor intrusion screening levels across much of the
COA.

The exposures of concern are potential recreational exposure and aquatic life exposure to surface
water and sediment pore water impacted by nearshore groundwater discharges. Benthic organisms
in bottom substrates and fish and water column invertebrates are the primary aquatic receptors in the
nearshore areas. This supplemental investigation included the collection of sediment pore water and
surface water samples to assess potential exposures in these receptors. Additionally, people could
be exposed to chemicals in surface water directly or via consumption of fish that have accumulated
chemicals. However, because all of the constituents of concern are rapidly eliminated in aquatic
organisms, fish consumption pathways are not considered to be an important exposure pathway. The
supplemental investigation focused on three subareas within the COA designated as Cell 2, Cell 3,
and Cell 5, the fundamental and distinguishing characteristics of which are described subsequently.
In the areas investigated, the nature and extent of groundwater impacts have been adequately defined
to support a CMS to optimize the corrective action. A summary of area-specific salient information
includes:

e Cell 2 - Located in the former Benzol Processing area. It includes an air sparge/soil vapor
extraction (AS/SVE) system for the shallow groundwater zone and a groundwater pump and
treat (GWPT) system for the intermediate groundwater zone. The primary focus of the interim
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measures is to address the presence of elevated concentrations of benzene, toluene,
ethylbenzene, and xylenes (BTEX) and naphthalene in the intermediate groundwater zone.
The existing GWPT system appears to be effectively removing hydrocarbons from the
subsurface and should continue to be operated and monitored in accordance with current
practices. The AS/SVE system was deactivated in 2018 because components of the SVE
trench were submerged by shallow groundwater elevations caused by historically high
rainfall.

Constituent concentrations in shallow and intermediate groundwater exceed potential
sitewide cleanup levels for vapor intrusion or potable groundwater use. Surface water is not
impacted. Pore water constituent concentrations at some locations exceed criteria for human
consumption of organisms and protection of benthic aquatic life. Data presented herein
demonstrate that the current discharges of groundwater are not exacerbating the previously
identified offshore impacts from historical direct releases. No unacceptable concentrations
were identified in surface water. The offshore sediment impacts can be attributed to historical
releases of non-aqueous phase liquids (NAPL) offshore. There is no direct connection
between the constituent of concern data observed within pore water and current discharges
of groundwater.

e Cell 3 - Located south of the former Benzol Processing area and north of a cove on the
western shore. No specific former steel mill operations have been identified in this area. The
interim measure consists of an AS/SVE system for the shallow groundwater zone. The
primary focus of the interim measure is to address the presence of elevated concentrations of
BTEX and naphthalene in the shallow groundwater zone. The existing AS/SVE system
performance was below expectations and will be further evaluated in the CMS. Constituent
concentrations in shallow groundwater exceed potential sitewide cleanup levels for vapor
intrusion or potable groundwater use. Constituent concentrations in surface water exceed
water quality criteria for human consumption of organisms close to shore in a confined, small
manmade cove area, but in-stream water quality criteria are met within a reasonable mixing
zone distance. The sporadic distribution of benzene in surface water will not result in
accumulation in fish. Pore water samples were obtained from slag fill. The concentrations of
naphthalene at some pore sample locations exceeded criteria for protection of benthic aquatic
life. Data presented herein demonstrate that the current discharges of groundwater are not
exacerbating the previously identified offshore impacts from historical direct releases., The
offshore sediment impacts can be attributed to historical releases of non-aqueous phase
liquids (NAPL) to the cove or offshore prior to the shoreline being extended with slag fill.
Given that historical releases is the source of elevated naphthalene levels in this area, it can
be concluded that groundwater is not contributing significantly to chemical concentration.
Regardless of source, however, the overall ecological impacts to the benthic community from
naphthalene are considered minimal given that the degraded benthic habitat conditions limit
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the quality and quantity of the benthic community in the slag dominated nearshore areas.

e Cell 5 - Located in the former Coal Tar Storage area, west of the Turning Basin. It includes
a Dual Phase Extraction (DPE) system and a Dense Non-Aqueous Phase Liquid (DNAPL)
recovery system for the shallow groundwater zone. The primary focus of the interim measure
is to address naphthalene in the shallow groundwater zone. The DPE system will be further
evaluated in the CMS. The DNAPL system was operating effectively and should continue to
operate. Constituent concentrations in shallow groundwater exceed potential sitewide
cleanup levels for vapor intrusion and potable groundwater use. Surface water is not
impacted.

The pore water investigation generally showed no significant impacts along the associated
shoreline. The pore water at the northernmost shoreline sample locations contained elevated
naphthalene concentrations, however the data indicates that the impacts are attributed to
direct historical discharges or placement of slag when the land was created rather than current
groundwater discharges. Pore water constituent concentrations at some locations collected
from slag fill matrix rather than aquatic habitat exceeded criteria for protection of benthic
aquatic life.. The current discharge of groundwater does not exacerbate the impacts already
observed in the pore water and given the source of the pore water constituents, the interim
measure cannot affect pore water quality. Regardless of source, the overall ecological impacts
to the benthic community from naphthalene are minimal given the slag-dominated nearshore
areas.
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1.0 INTRODUCTION

ARM Group LLC (ARM), on behalf of EnviroAnalytics Group (EAG), has prepared this Interim
Measures (IM) Supplemental Investigation Report for a portion of the Tradepoint Atlantic Property
that has been designated as the Former Coke Oven Area (COA). This report summarizes the
findings of investigation activities at the COA conducted in accordance with the Former COA
Interim Measures (IM) Supplemental Investigation Work Plan, Revision 1 (dated March 7, 2019)
and the Offshore Investigation Work Plan, Revision 1 (dated February 27, 2019).

The activities summarized in this report were proposed based on the findings and recommendations
from the Coke Oven Interim Measures 2019 Progress Report, Revision 0, dated January 31, 2020,
and the United States Environmental Protection Agency (USEPA) letter, dated December 3, 2018,
submitted in response to the report Assessment of Current Groundwater to Surface Water
Discharges from the Coke Point Area (ARM, 2018).

1.1 Tradepoint Atlantic — Site Background

The Tradepoint Atlantic property is located in Baltimore County, Maryland at the southeastern
corner of the Baltimore metropolitan area, approximately nine miles from the downtown area. The
property encompasses approximately 3,100 acres located on a peninsula situated on the Patapsco
River near its confluence with the Chesapeake Bay, physically positioned in the mouth of the
heavily industrialized and urbanized Baltimore Harbor / Patapsco River region. A land connection to
the northeast links the peninsula with the adjacent community of Edgemere.

From the late 1800s until 2012, the property was used for the production and manufacturing of
steel. Iron and steel production operations and processes at the Site included raw material
handling, coke production, sinter production, iron production, steel production, and semi-finished
and finished product preparation. In 1970, Sparrows Point was the largest steel facility in the
United States, producing hot and cold rolled sheets, coated materials, pipes, plates, and rod and
wire. The steelmaking operations at the facility ceased in fall 2012, and current plans for the Site
include demolition and redevelopment over the next several years. Some portions of the site have
already undergone remediation and/or redevelopment.

1.2 Coke Oven Area — General Information

The COA is located on a peninsula in the southwestern portion of the Tradepoint Atlantic Property,
shown on Figure 1. It is bordered by the Patapsco River to the west and south, and the Turning
Basin to the east. This peninsula comprises approximately 308 acres of the approximately
3,100-acre former plant property, includes the former COA and the Coke Point Landfill.

Within the COA, this Supplemental Investigation focused on three distinct smaller areas designated
as Cell 2, Cell 3, and Cell 5. Figure 2 shows the location and boundaries of the COA and the Cells.
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Below is a list of the cells, the name of the area they cover, and their current IM system(s):

e Cell 2 (former Coal Basin Area): Air-sparging/soil-vapor extraction (AS/SVE)
system in the shallow groundwater zone and groundwater pump and treat (GWPT)
system in the intermediate groundwater zone;

e C(Cell 3 (Cove Area): AS/SVE system in the shallow zone; and

e Cell 5 (Turning Basin side of COA): Dual Phase Extraction (DPE) system and
Dense Non-Aqueous Phase Liquid (DNAPL) recovery system for the shallow zone.

An overview, including system performance and recommendations from the CO IM 2019 Progress
Report (ARM, 2020), of these three IM systems is discussed below. Relevant findings of the Pre-
Design Investigation (PDI) Summary Report (Key Environmental, 2015) are also discussed.

1.3 Cell 2 Description and Background

Cell 2 is located in the former Benzol Processing area. Figure 3 shows the historic plant drawings
indicating the past operations in this area and the locations of all wells within the area. Cell 2 includes
an AS/SVE system for the shallow groundwater zone and a GWPT system for the intermediate
groundwater zone in the former Coal Basin Area of the site. The primary focus of the IMs for this
area is to address the presence of elevated concentrations of benzene, toluene, ethylbenzene, and
xylenes (BTEX) and naphthalene in the intermediate groundwater zone.

The PDI Summary Report (Key, 2015) focused on potential light non-aqueous phase liquid
(LNAPL) communication between Cell 2 and Cell 6 in the area southeast of Cell 2. Minimal impacts
were observed east and southeast of Cell 2.

The findings in the CO IM 2019 Progress Report (ARM, 2020) indicated the existing GWPT system
appeared to be effectively removing hydrocarbons from the subsurface and should continue to be
operated and monitored in accordance with current practices. The AS/SVE system was not providing
effective removal (i.e., less than 0.1 pounds of hydrocarbons removed in 2018) and did not operate
in 2019 as a result.

1.4 Cell 3 Description and Background

Cell 3 is located south of the former Benzol Processing area and north of a cove on the western shore
of the COA. Figure 4 shows Cell 3 features overlain on historic plant drawings indicating the past
operations in this area and the locations of all wells within the area. No specific plant operations are
identified in this area. The Cell 3 IM consists of an AS/SVE system for the shallow groundwater
zone. The primary focus of the IM for this area is to address the presence of elevated concentrations
of BTEX and naphthalene in the shallow groundwater zone (between approximately 20 and 27 feet
below grade, near the base of the fill materials located above the native underlying clay and silt
layers).
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The findings of the PDI Summary Report (Key, 2015) revealed minimal impacts at monitoring
wells CO32-PZMO004 and TS06-PPMO008 located east of the cove that lies to the south of Cell 3.
Therefore, groundwater discharge from east of the cove is not believed to be a source of the surface
water impacts observed in the cove during the investigation outlined in the Assessment of Current
Groundwater to Surface Water Discharges from the Coke Point Area. (ARM, 2018). In addition,
minimal impacts were observed in iso-flow groundwater samples collected at location CO130-
SB036, located northeast of the Cell 3, and at location CO126-SB036, along the western portion of
the remedial trench. These borings suggested that the eastern and western horizontal extents of
impacted groundwater in this area were delineated.

The findings in the CO IM 2019 Progress Report (ARM, 2020) indicated that the existing AS/SVE
system performance was below expectations and recommended that consideration be given to
modifying the system or utilizing alternate approaches.

1.5 Cell 5 Description and Background

Cell 5 is located in the former Coal Tar Storage area, just west of the Turning Basin. Figure 5 shows
the historic plant drawings indicating the past operations in this area and the locations of all wells
within the area. Cell 5 includes a DPE system and a DNAPL recovery system for the shallow
groundwater zone on the Turning Basin side of the former COA. The primary focus of the IMs for
this area is to address naphthalene in the shallow groundwater zone.

The PDI Summary Report (Key, 2015) focused on the horizontal and vertical delineation of
DNAPL in an area located west of Cell 5, but no additional soil borings and/or monitoring wells
were installed within the vicinity of Cell 5.

The findings in the CO IM 2019 Progress Report (ARM, 2020) indicated that the DPE system was
not effectively removing hydrocarbons and recommended that consideration be given to modifying
the current system. The DNAPL system seemed to be operating effectively and should continue to
be operated and monitored in accordance with current practices.

T i ARM G LLC
EnviroAnalytics P

Group 3



Tradepoint Atlantic Former COA IM Supplemental Investigation Report
EnviroAnalytics Group Revision 1 — April 15, 2020

2.0 SITE INVESTIGATION ACTIVITIES

Information regarding the project organization, field activities (including installation, development
and sampling), field equipment, sample handling and management procedures, the selected
laboratory and analytical methods, quality control and quality assurance procedures, investigation-
derived waste (IDW) management methods, and reporting requirements are described in detail in the
approved Former COA Interim Measures (IM) Supplemental Investigation Work Plan, Revision 1
(dated March 7, 2019). All methods and protocols for this investigation followed the procedures
included in the Quality Assurance Project Plan (QAPP) dated April 5, 2016, which was approved by
the agencies to support the investigation and remediation of the Tradepoint Atlantic property.

2.1 Cell2
2.1.1 Groundwater Investigation

Shallow monitoring wells were installed in Cell 2 to investigate the extent of shallow impacts near
the western shoreline. Shallow wells were also installed between the sparge wells and the northern
shoreline to determine whether the treatment system has reduced concentrations within the expected
zone of influence. In addition, shallow wells were installed in spatial gaps between existing
monitoring wells in Cell 2 and Cell 1. Although some of the new wells were installed within or very
close to Cell 1, they are referred to as Cell 2 wells for the sake of this investigation. Intermediate
monitoring wells were installed to improve horizontal delineation of contamination to the south and
west of the Cell 2 AS/SVE system.

A total of 12 shallow and nine intermediate groundwater monitoring wells were installed in
accordance with the procedures referenced in the QAPP Worksheet 21 — Field Standard Operating
Procedures (SOPs), SOP No. 13 — Drilling and SOP No. 14 —Monitoring Well Construction. The
new monitoring wells were constructed with a stick-up steel protective casing. Locations of the new
monitoring wells in Cell 2 are shown on Figure 6.

The new monitoring wells were installed using an 8140LS Geoprobe® Sonic drill rig. During
installation, each soil core was visually inspected and screened with a hand-held photoionization
detector (PID) prior to logging soil types, which were recorded by a geologist in accordance with
QAPP Worksheet 21 — Field SOPs, SOP No. 12 — Geologic Logging. Unless otherwise indicated,
all Unified Soil Classification System (USCS) group symbols provided on the attached boring logs
are from visual observations. Well construction and boring logs are provided in Appendix A.

During the completion of field work, it was necessary to shift some groundwater points from the
proposed locations shown in the Work Plan, primarily due to utility and accessibility conflicts. Field
shifts were completed during the installation of proposed monitoring wells COK-MWS, COK-MWI,
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CON-MWS, CON-MWI, COO-MWS, COO-MWI, and COU-MWS. The necessary field location
shifts were completed due to the following:

e COK-MWS and COK-MWTI due to the location of a berm surrounding the perimeter of Cell
2

e CON-MWS, CON-MWI, COO-MWS, and COO-MWI due to dredge material located along
the western edge of Cell 2 located inside of the berm area

e COU-MWS due to utilities

During monitoring well installation, several screen intervals were adjusted due to site conditions.
The adjustments listed below were made to the proposed monitoring well construction specifications.

e COR-MWI: screen interval was shifted to 22-37 feet bgs to capture product (NAPL) observed
in the soil core 26-30 feet bgs.

e COS-MWS and COT-MWS: screen intervals were shifted to 5-20 feet bgs to match the
bottom screen level depths of other shallow monitoring wells in Cell 1 at similar grade.

e COU-MWS, COW-MWS, and COY-MWS: screen intervals were shifted to 5-20 feet bgs to
bridge the water level observed in the soil cores.

e COX-MWS and COZ-MWS: screen intervals were shifted to 10-20 feet bgs to more closely
match the screen intervals of existing nearby shallow monitoring wells.

The newly installed monitoring wells were developed in accordance with QAPP Worksheet 21 —
Field SOPs, SOP No. 15 — Well Development. After development, the depth to bottom in each well
was recorded to compare to the original drilled depth. Well Development Forms for the newly
installed monitoring wells have been included in Appendix B.

The new monitoring wells installed during this investigation were surveyed by a Maryland-licensed
surveyor to obtain top of casing (TOC) elevation data. Supporting documentation from the surveys
is included as Appendix C. A synoptic round of groundwater measurements was collected from the
monitoring wells included in the monitoring network. Surveyed TOC elevations for all applicable
locations can be found in Table 1, along with the depth to water (DTW) measurements from this
date, and the calculated groundwater elevation.

Groundwater samples were collected from the new monitoring wells in accordance with the
procedures referenced in Worksheet 21 — Field SOPs, SOP No. 007 — Low Flow Groundwater
Sampling provided in Appendix A of the QAPP. Groundwater samples were collected using
laboratory supplied sample containers and preservatives, a peristaltic pump, dedicated polyethylene
tubing, a YSI water quality meter with a flow-through cell. The purge logs have been included in
Appendix D. Calibration of the YSI meter was performed before the start of each day of the
sampling event. Documentation of the YSI meter calibration has also been included in Appendix
D.
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All groundwater samples were analyzed for BTEX, naphthalene, total petroleum hydrocarbons diesel
range organics (TPH-DRO), and TPH gasoline range organics (GRO).

2.1.2 Pore Water Investigation

Pore water sampling was conducted in the offshore areas of Cell 2 to investigate possible effects of
groundwater discharge to surface water at each of the proposed pore water sampling locations shown
on Figure 7. Sampling was attempted at each of the proposed pore water sampling locations shown
on Figure 7. At each location, attempts were made to drive separate push-point samplers to depths
of nine inches and three feet below the bottom-water interface. Pore water sampling was not
successful at many of the proposed locations because of refusal of the sampler on hard (rocky)
substrate including slag and debris fill, or the presence of low permeability fine-grain deposits at the
proposed sample interval which clogged the screen of the sampler. In some cases, the sample was
collected from a depth of two feet below the bottom-water interface when a sample could not be
collected from a depth of three feet. Figure 7 notes the proposed locations and relative depths where
sampling was unsuccessful, as well as the reason that the pore water sample could not be collected
from the proposed sample interval. Table 2 provides a summary of pore water sampling locations.
Appendix E provides a photographic summary of common sampling issues that prevented pore water
sample collection at various locations.

Where successful, separate push-point samplers were advanced to a depth of nine inches and three
feet below the bottom-water interface. Each push-point sampler was equipped with a spiked
sampling flange to secure the instrument to the sediment floor, gauge the proper depth of the sampler
below the sediment surface, and to serve as a surface seal to prevent intrusion of surface water into
the sampler. All pore water samples were collected using disposable tubing.

Pore water samples were collected at a total of 20 locations. Pore water samples were collected in
accordance with the procedures referenced in SOP No. 29 — Pore Water Sampling, which is a new
SOP proposed for addition to the QAPP, and SOP No. 006 — Groundwater Sampling in the approved
QAPP (Revision 3). Prior to filling sampling containers with pore water from the push-point
sampler, water quality parameters (temperature, pH, dissolved oxygen, conductivity, oxidation-
reduction potential) of surface water and of pore water were monitored to assess to verify the push-
point sampler was sealed and isolated from the surface water. The pore water samples placed directly
into laboratory-supplied preserved sample bottles and placed on ice in coolers to be transported to
the laboratory under a completed Chain of Custody.

All pore water samples were analyzed for BTEX, naphthalene, TPH-DRO and TPH-GRO.
Analytical methods, sample containers, preservatives, and holding times for the sample analyses are
listed in the QAPP Worksheet 19 & 30 — Sample Containers, Preservation, and Holding Times.
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2.1.3 Surface Water Investigation

Following receipt of the analytical laboratory data for the pore water samples, the preliminary results
were shared with the MDE and the USEPA at a meeting on June 6™, 2019. The agencies
subsequently requested the collection of supplemental surface water samples from the offshore areas
of the COA. A supplemental work plan for the collection of surface water samples was approved in
an email dated July 9, 2019.

Six surface water samples were collected offshore of Cell 2 at locations that corresponded with pore
water sampling locations with elevated analytical data. Surface water samples were collected at a
depth of two feet below the water surface. At three of the sampling locations, the depth of the water
was greater than six feet. At these locations a second surface water sample was collected at a depth
that was two feet above the sediment-water interface. All surface water samples were collected in
accordance with the procedures referenced in SOP No. 4 — Surface Water Sampling. Samples were
analyzed for benzene and naphthalene.

22 Cell3
2.2.1 Groundwater Investigation

In Cell 3, monitoring wells were installed to investigate groundwater from deeper zones. It was
observed that monitoring wells CO101-PZM, CO102-PZM, CO103-PZM, and CO104-PZM were
installed to an approximate depth of 20 feet bgs, while the most contaminated monitoring well
at Cell 3, CO30-PZMO15, was installed to a depth of 27.5 feet bgs. Therefore, the target depths for
screen intervals in the new monitoring wells at Cell 3 was 20-35 feet bgs, as described below.

In Cell 3, Vertical Aquifer Profiling (VAP) was performed to define the vertical extent of
groundwater impact. VAP was performed during drilling of the borehole for monitoring well COD-
MWS, located in the central portion of Cell 3. Groundwater samples were collected from seven
different five-foot intervals. The VAP samples were collected and analyzed for BTEX. The VAP
was performed in accordance with the QAPP, Worksheet 21 — Field SOPs, SOP No. 30 Vertical
Aquifer Profiling — Sonic Drilling. The results of the VAP (discussed in Section 3.0) determined the
screen intervals of the new monitoring wells installed at Cell 3.

A total of 10 shallow zone monitoring wells were installed in accordance with the procedures
referenced in the QAPP Worksheet 21 — Field SOPs, SOP No. 13 — Drilling and SOP No. 14 —
Monitoring Well Construction. The new monitoring wells were constructed with a stick-up steel
protective casing. Locations of the new monitoring wells in Cell 3 are shown on Figure 8.

The new monitoring wells were installed using an 8140LS Geoprobe® Sonic drill rig. During
installation, each soil core was visually inspected and screened with a hand-held PID prior to logging
soil types, which were recorded by a geologist in accordance with QAPP Worksheet 21 — Field SOPs,
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SOP No. 12 — Geologic Logging. All USCS group symbols provided on the attached boring logs
are from visual observations. Well construction and boring logs are provided in Appendix A.

During the completion of field work, it was necessary to shift some groundwater points from the
proposed locations shown in the Work Plan, primarily due to accessibility conflicts. Field shifts were
completed during the installation of proposed monitoring wells COA-MWS and COB-MWS. The
necessary field location shifts were completed due to the following:

e COA-MWS due to a large stockpile
e COB-MWS due to a trench

During monitoring well installation, several screen intervals were adjusted due to site conditions.
The following adjustments were made to the proposed monitoring well construction specifications:

e COB-MWS, COE-MWS, and COJ-MWS screen intervals were shifted to 10-25 feet bgs due
to the presence of clay from 25 to 35 bgs.

e COD-MWS screen interval was shifted to 12-28 feet bgs to bridge the water level observed
in the soil core.

The new monitoring wells installed during this investigation were surveyed by a Maryland-licensed
surveyor to obtain TOC elevation data. Supporting documentation from the surveys is included as
Appendix C. A synoptic round of groundwater measurements was collected from the monitoring
wells included in the monitoring network. Surveyed TOC for all applicable locations can be found
in Table 3, along with the DTW measurements and the calculated groundwater elevation.

All groundwater samples were analyzed for BTEX and the remaining (non-VAP groundwater
samples) were additionally analyzed for naphthalene.

2.2.2 Pore Water Investigation

Pore water sampling was conducted in the offshore areas of Cell 3 to investigate possible effects of
groundwater discharge to surface water in the manner described for Cell 2. Sampling was attempted
at each of the proposed pore water sampling locations shown on Figure 9. In some cases, the sample
was collected from a depth of two feet below the sediment-water interface when a sample could not
be collected from a depth of three feet. Figure 9 notes the proposed locations and relative depths
where sampling was unsuccessful, as well as the reason that the pore water sample could not be
collected from the proposed sample interval. Table 4 provides a summary of pore water sampling
locations.

All pore water samples obtained from Cell 3 were analyzed for BTEX and naphthalene. Analytical
methods, sample containers, preservatives, and holding times for the sample analyses are listed in
the QAPP Worksheet 19 & 30 — Sample Containers, Preservation, and Holding Times.
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2.2.3 Surface Water Investigation

Surface water samples were collected offshore of Cell 3 at 20 locations. Surface water samples were
collected directly offshore at distances of 30 feet, 60 feet, 90 feet, 120 feet, and 150 feet from the
shoreline. Surface water samples were collected at a depth of two feet below the water surface. At
some of the sampling locations, the depth of the water was greater than six feet. At these locations
a second surface water sample was collected at a depth that was two feet above the bottom-water
interface. All surface water samples were collected in accordance with the procedures referenced in
SOP No. 4 — Surface Water Sampling. Samples were analyzed for BTEX and naphthalene.

2.2.4 Offshore Bathymetry Mapping

A boat and a Furuno FCV 667 Depth Sounder Fish Finder were used to measure the depth to the
bottom at 65 locations to develop a contour of the bottom of the cove south of Cell 3. A Trimble
Geo7X handheld GPS was used to obtain coordinates for each of these locations, 26 of which were
former surface and/or pore water sampling locations. The additional 39 locations were added to
provide bathymetry for the full Cell 3 cove. The bathymetric map developed from the data is
discussed in Section 5 of this report.

23 Cell5
2.3.1 Groundwater Investigation

During this supplemental investigation, a total of six shallow zone groundwater monitoring wells
were installed in accordance with the procedures referenced in the QAPP Worksheet 21 — Field
SOPs, SOP No. 13 — Drilling and SOP No. 14 —Monitoring Well Construction. The new monitoring
wells were constructed with a stick-up or a flush mount steel protective casing. Locations of new
monitoring wells in Cell 5 are shown on Figure 10.

During the completion of field work, it was necessary to shift some groundwater points from the
proposed locations shown in the Work Plan, primarily due to utility and accessibility conflicts. Field
shifts were not completed during the installation of proposed monitoring well COEE-MWS due to a
large stockpile. As a result, a monitoring well was not installed at this location.

All new monitoring wells in Cell 5 were installed with well screen intervals of 5-25 feet bgs due to
the groundwater table observed in the soil cores.

The new monitoring wells installed during this investigation were surveyed by a Maryland-licensed
surveyor to obtain TOC elevation data. Supporting documentation from the surveys is included as
Appendix C. A synoptic round of groundwater measurements was collected from the monitoring
wells included in the monitoring network. Surveyed TOC for all applicable locations can be found
in Table 5, along with the DTW measurements and the calculated groundwater elevation.
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All groundwater samples were analyzed for naphthalene.
2.3.2 Pore Water Investigation

Pore water sampling was conducted in the offshore areas of Cell 5 to investigate possible effects of
groundwater discharge to surface water in the same manner as described above. Sampling was
attempted at each of the proposed pore water sampling locations shown on Figure 11. In some cases,
the sample was collected from a depth of two feet below the bottom-water interface when a sample
could not be collected from a depth of three feet. Figure 11 notes the proposed locations and relative
depths where sampling was unsuccessful, as well as the reason that the pore water sample could not
be collected from the proposed sample interval. Table 6 provides a summary of pore water sampling
locations. Appendix E provides a photographic summary of common sampling issues that prevented
pore water sample collection at various locations.

All pore water samples were analyzed for naphthalene. Analytical methods, sample containers,
preservatives, and holding times for the sample analyses are listed in the QAPP Worksheet 19 & 30
— Sample Containers, Preservation, and Holding Times.

2.3.3 Surface Water Investigation

Surface water samples were collected offshore of Cell 5 at 11 locations that corresponded with pore
water sampling locations with elevated analytical data. Surface water samples were collected at a
depth of two feet below the water surface. At some of the sampling locations, the depth of the water
was greater than six feet. At these locations a second surface water sample was collected at a depth
that was two feet above the bottom-water interface. All surface water samples were collected in
accordance with the procedures referenced in SOP No. 4 — Surface Water Sampling. Samples were
analyzed for naphthalene.

2.4 Laboratory Analysis

Samples were sent by courier to PACE. of Greensburg, Pennsylvania to perform the laboratory
analysis. Analytical methods, sample containers, preservatives, and holding times for the sample
analyses are listed in the QAPP Worksheet 19 & 30 — Sample Containers, Preservation, and Holding
Times. Quantitation limits and project action limits for all analytes are provided in QAPP
Worksheet 15 — Project Action Limits and Laboratory-Specific Detection/Quantitation Limits. All
laboratory reports are included as an electronic attachment.

2.5 Quality Assurance (QA) and Quality Control (QC) Samples

QC samples for the entire field effort are collected during field studies for various purposes, among
which are to isolate site effects (control samples), to define background conditions (background
sample), and to evaluate field/laboratory variability (spikes and blanks, duplicates, etc.).
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The following QC samples were submitted for analysis to support the data validation:

e Trip Blank

¢ Blind Field Duplicate — at a rate of one duplicate per twenty samples

e Matrix Spike/Matrix Spike Duplicate — at a rate of one per twenty samples
e Field Blank — at a rate of one per twenty samples

The QC samples were collected and analyzed in accordance with the QAPP Worksheet 12 —
Measurement Performance Criteria, QAPP Worksheet 20 — Field Quality Control and QAPP
Worksheet 28 — Analytical Quality Control and Corrective Action. A summary of QA/QC samples
collected is included in Appendix F.
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3.0 ANALYTICAL RESULTS
3.1 Cell2
3.1.1 Shallow Groundwater

Groundwater data for shallow zone wells are summarized in Table 7. Benzene was detected in every
shallow well sampled during this investigation, with values ranging from a minimum of 1.1
micrograms per liter (ug/L) in CO42-PZM004 to maximum of 514,000 nug/L in COU-MWS. Figure
12 shows the distribution of benzene concentrations in the shallow zone in the vicinity of Cell 2. As
indicated, the highest concentration in the immediate vicinity of the Cell 2 shallow AS/SVE system
1s 16,100 pg/L in COL-MWS. Concentrations to the west of Cell 2 toward the Patapsco River were
approximately twice the highest level in Cell 2. The shallow zone benzene concentrations decrease
to the east and southeast from Cell 2, with low concentrations that seem to separate Cell 2 from the
Cell 1 area to the southeast. The highest concentrations of benzene were found farther to the
southeast in the Cell 1 area and in the area west of Cell 1. Benzene concentrations in this area were
above 100,000 pg/L.

Ethylbenzene was detected in 16 shallow zone groundwater wells in Cell 2. The highest detection
of ethylbenzene was measured at 1,020 pg/LL at COT-MWS. Three historical groundwater
monitoring wells (CO40-PZM008, CO41-PZMO001, and CO42-PZMO004) had undetectable levels of
ethylbenzene in the groundwater. Toluene was detected in all shallow zone groundwater monitoring
wells in Cell 2. The maximum concentration of toluene was 122,000 pg/L and was detected at COT-
MWS; the lowest concentration was detected at CO41-PZMO001 at a concentration of 0.6 J ug/L.
Xylenes were detected in all shallow zone groundwater monitoring wells in Cell 2, excluding
historical well CO41-PZMO001. For xylenes, the highest detection of 24,400 pug/L was measured in
COT-MWS.

Naphthalene was detected in every shallow zone groundwater monitoring well in Cell 2, excluding
two historical groundwater wells (CO41-PZM001 and CO42-PZM004). The distribution of
naphthalene (Figure 13) is very different from benzene. Naphthalene concentrations were much
lower than benzene concentrations, and the maximum concentrations were found along the shoreline
within Cell 2 and to the west of Cell 2. Naphthalene concentrations farther inland and to the east
and southeast are generally less than 1,000 pg/L.

DRO and GRO were both detected in all newly installed shallow zone groundwater monitoring wells.
Historical groundwater monitoring wells throughout Cell 2 were not sampled for DRO and GRO.
The highest concentration of DRO was measured at 10,300 pg/L. at COM-MWS, whereas the lowest
concentration of DRO was measured at 1,010 pg/L at COK-MWS. GRO was measured between
16,500 pg/L at COK-MWS and 871,000 pg/L (at COW-MWS).
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3.1.2 Intermediate Groundwater

All groundwater data for intermediate zone monitoring wells are summarized in Table 8. Benzene
was detected in every intermediate zone groundwater well in Cell 2. Detections ranged from 0.4 J
pg/L in well CO38-PZMO043 to 361,000 pg/L in COV-MWI. Figure 14 shows the distribution of
benzene in the intermediate zone. The maximum benzene concentration at COV-MWI is south of
Cell 2. From there, the benzene plume extends to the west toward the Patapsco River and in a narrow
swath to the north to well CO27-PZM046 near the pump and treat system. Directly to the north, the
concentration of benzene in COL-MWTI is an order of magnitude lower than that of CO27-PZMO046.

Ethylbenzene was detected in all intermediate groundwater monitoring wells, excluding CO38-
PZMO043. The highest concentration of ethylbenzene was measured at 918 pg/L at COV-MWI.
Toluene was detected in all intermediate groundwater wells, excluding CO38-PZMO043. The highest
detection of toluene was 71,800 pg/L at CO41-PZM036. Similar to ethylbenzene and toluene,
xylenes were detected in all intermediate groundwater wells, excluding CO38-PZM043. The highest
concentration of xylenes was measured at 58,500 pg/L at COV-MWIL.

Naphthalene was detected in all intermediate zone groundwater locations monitored, excluding
CO38-PZM043. The highest detection was measured at 43,500 pg/LL at COR-MWI. Figure 15
shows the highest naphthalene concentrations are to the west and southwest of Cell 2 toward the
Patapsco River. In addition, naphthalene is slightly elevated along the northern shore near the pump
and treat system in well CO27-PZM046. However, similar to concentrations of benzene, the
concentration of naphthalene in COL-MWI (directly to the north) is an order of magnitude lower
than that of CO27-PZM046.

DRO and GRO were both detected in all newly installed intermediate zone groundwater wells.
Historical groundwater wells throughout Cell 2 were not sampled for DRO and GRO. The highest
measured concentration of DRO was measured at 24,200 pg/L at COR-MWI, whereas the lowest
concentration of DRO was measured at 348 pg/L at COK-MWI. GRO was measured between 6,620
pg/L at COK-MWI and 600,000 pg/L at COR-MWI.

3.1.3 Pore Water

Table 9 presents the results of the pore water investigation at Cell 2. As indicated, samples were not
obtained at several of the proposed locations due to the presence of either a hard bottom or low
permeability sediments. The table also indicates whether sample concentrations exceeded surface
water quality criteria to provide a preliminary screening against these available ecological criteria to
identify issues for further evaluation. The relevance and significance of any exceedances of these
criteria will be considered in the conceptual site model development and problem formulation and
assessed in the CMS.
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Figure 16 shows the locations of pore water sample results for benzene. Benzene was not detected
at significant concentrations in the pore water north of Cell 2 in the coal basin. Benzene was only
detected in four samples in this area, with the highest concentration detected being 3.4 pg/L.
Benzene was detected in six of the eight pore water samples collected off the western shore near Cell
2. Concentrations in this area ranged up to 19,100 pg/L. Concentrations of benzene in five of the
eight pore water samples collected off the western shore exceeded the human health ambient water
quality criteria (AWQC) for consumption of organism only (noncarcinogenic) of 90 pg/L.

Ethylbenzene was detected in five samples, all near the western shore, with a maximum
concentration of 127 pg/L in CO-070-PW-1. None of the concentrations of ethylbenzene exceeded
the applicable AWQC. Toluene was detected in five samples, all also near the western shore, with
a maximum concentration of 1,910 pg/L in sample CO-070-PW-1. Two concentrations of toluene
exceeded the applicable AWQC. Xylenes were detected in the same five western shore samples,
with a maximum concentration of 511 pg/L in CO-070-PW-1. There is no applicable AWQC for
xylenes.

Figure 17 presents the results for naphthalene in the pore water samples. Naphthalene was detected
in 16 samples in the coal basin area. The highest concentration detected was relatively low at 63.9
pg/L. Naphthalene was detected in all of the samples from the western shore, with the maximum
concentration being 72,000 pg/L. The results varied substantially with both location and depth. The
naphthalene concentrations exceeded the narcosis secondary chronic value (SCV) in five of the 32
samples.

DRO was detected in all pore water samples offshore of Cell 2, while GRO was detected in only six
of the 25 samples. The maximum concentrations for both DRO and GRO were measured in sample
CO-049-PW-3 (off the western shore) at concentrations of 26,400 pg/LL and 47,400 pg/L,
respectively.

3.1.4 Surface Water

The results for the surface water samples at Cell 2 are presented in Table 10. The table also indicates
whether sample concentrations exceeded surface water quality criteria to provide a preliminary
screening against these available ecological criteria to identify issues for further evaluation. The
relevance and significance of any exceedances of these criteria will be considered in the conceptual
site model development and problem formulation and assessed in the CMS.

Benzene was detected in five of 10 samples, with a maximum concentration of 2.8 pg/L. There were
also trace detections of toluene and naphthalene. Ethylbenzene and xylenes were not detected.

Figure 18 shows the locations of the surface water results. While there were trace detections of
benzene and naphthalene in the surface water west of Cell 2, there were no exceedances of surface
water quality criteria.
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32 Cell3

3.2.1 VAP Results

VAP analyses indicate that BTEX concentrations were highest in the 20-25-foot depth sample, while
the naphthalene was highest in the 25-30-foot depth sample. Based on these observations, all
remaining proposed wells in Cell 3 of the COA were installed with a screen interval of 20-35 feet
bgs to capture the majority of the impacted groundwater. The table below presents the results of the

vertical profile samples.

COD-MWS VAP Sample Results

Depth (bgs) Benzene Toluene Ethylbenzene Xylenes Naphthalene Total
15-20 9,660 742 20.6 236 553 11,211.60
20-25 14,600 1150 31.8 346 4,860 20,987.80
25-30 6,250 554 134 128 67,300 74,245.40
30-35 1,460 22.5 214 53.1 20,700 22,257
35-40 25 2.3 0.5 2.5 1,340 1,370.30
40-45 12.6 1.3 0.3 1.1 438 453.3
45-50 2.6 0.4 0.3 0.8 89.3 934

3.2.2 Shallow Groundwater
All groundwater data for shallow zone wells in Cell 3 are summarized in Table 11.

Benzene was detected in every shallow zone groundwater well in Cell 3. The maximum
concentration of benzene (51,000 pug/L) was detected at well CO30-PZMO15. Figure 19 shows the
distribution of benzene concentrations in the shallow zone of Cell 3. The maximum benzene
concentrations are located within a narrow north-south swath in the center of the Cell 3 area.

Ethylbenzene was detected in all shallow groundwater samples, excluding CO101-PZM and CO104-
PZM. The highest concentration of ethylbenzene was measured at 90.9 ng/L at COG-MWI. Toluene
was detected in all shallow groundwater samples, excluding CO101-PZM and CO104-PZM. The
highest detection of toluene was 4,140 pg/L at COC-MWS. Xylenes were detected in all shallow
groundwater samples, excluding CO101-PZM and CO104-PZM. The highest concentration of
xylenes was measured at 1,440 ug/L. at COG-MWS.

Naphthalene was detected in all shallow zone groundwater locations, excluding CO101-PZM. The
highest concentration was measured at 10,600 pg/L at COG-MWS. Figure 20 shows the
naphthalene distribution in the shallow zone in Cell 3. The naphthalene plume generally coincides
with the benzene plume.
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3.2.3 Pore Water

Figure 21 shows the results for the five pore water samples that were successfully collected. The
results are also summarized in Table 12. The table also indicates whether sample concentrations
exceeded surface water quality criteria to provide a preliminary screening against these available
ecological criteria to identify issues for further evaluation. The relevance and significance of any
exceedances of these criteria will be considered in the conceptual site model development and
problem formulation and assessed in the CMS.

Although a sample was collected from location CO-016-PW-1, furthest to the east, no analytes were
detected. Benzene was detected in each of the other four cove samples (CO-020-PW-1, CO-040-
PW-1, CO-040-PW-3, and CO-025-PW-1). The maximum detection of benzene was 1,900 pg/L in
sample CO-020-PW-1. Concentrations of benzene in CO-020-PW-1 and CO-040-PW-3 exceeded
the applicable AWQC.

Ethylbenzene was detected in all samples (except CO-016-PW-1) with a maximum concentration of
14.4 pg/L in sample CO-040-PW-3. Toluene was detected in the four western samples, with a
maximum concentration of 141 pg/L in sample CO-020-PW-1. There were no exceedances of
AWQC for ethylbenzene or toluene. Xylenes were also detected in the four western samples with
the maximum concentration of 332 pg/L in sample CO-040-PW-3.

Naphthalene was detected in the four western samples. The maximum detection of naphthalene was
18,700 pg/L in sample CO-025-PW-1. In addition to CO-025-PW-1, concentrations of naphthalene
in CO-040-PW-1 and CO-040-PW-3 exceeded the narcosis SCV.

3.2.4 Surface Water

Figure 22 shows the locations and results for all 31 surface water samples that were collected. The
results are also summarized in Table 13. The table also indicates whether sample concentrations
exceeded surface water quality criteria to provide a preliminary screening against these available
ecological criteria to identify issues for further evaluation. The relevance and significance of any
exceedances of these criteria will be considered in the conceptual site model development and
problem formulation and assessed in the CMS.

Benzene was detected in every sample except SW-23-8.5 and exceeded the AWQC in seven samples
(SW-14-2, SW-15-2, SW-16-2, SW-18-2, SW-26-1, SW-27-1, and SW-29-2). The maximum
detection of benzene was 736 pg/L in sample SW-29-2.

Ethylbenzene was detected in two samples (SW-26-1 and SW-27-1), with a maximum concentration
of 1.5 pg/L at location SW-21-1. Toluene was detected in 25 of the 31 samples, with a maximum
concentration of 67.2 pg/L in sample SW-27-1. There were no exceedances of AWQC for
ethylbenzene or toluene. Xylenes were detected in 13 of the 31 samples, with a maximum
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concentration of 21.4 pug/L in sample SW-27-1.

Naphthalene was detected in 30 of the 31 samples, with a maximum concentration of 18.5 pg/L at
location SW-27-1. None of the concentrations of naphthalene exceeded the narcosis SCV.

3.3 Cell5
3.3.1 Shallow Groundwater

Figure 23 maps the distribution of naphthalene concentrations in the shallow zone of Cell 5. All
groundwater data for shallow zone wells are summarized in Table 14.

Naphthalene was detected in all shallow zone groundwater locations, excluding CO57-PZP002 and
CO59-PZP002. The maximum concentration was detected in well CODD-MWS at 14,800 ug/L.

3.3.2 Pore Water

Figure 24 shows the locations and results for the nine pore water samples that were successfully
collected. The results are summarized in Table 15. The table also indicates whether sample
concentrations exceeded surface water quality criteria to provide a preliminary screening against
these available ecological criteria to identify issues for further evaluation. The relevance and
significance of any exceedances of these criteria will be considered in the conceptual site model
development and problem formulation and assessed in the CMS.

Naphthalene was detected in all pore water samples. The minimum concentration was 0.33 J pg/L
detected in sample CO-086-PW-1, while the maximum concentration was 9,230 pug/L detected in
sample CO-074-PW-1. Concentrations in five samples exceeded the narcosis SCV.

3.3.3 Surface Water

Figure 25 shows the locations and results for the 16 surface water samples that were collected. The
results are summarized in Table 16. The table also indicates whether sample concentrations
exceeded surface water quality criteria to provide a preliminary screening against these available
ecological criteria to identify issues for further evaluation. The relevance and significance of any
exceedances of these criteria will be considered in the conceptual site model development and
problem formulation and assessed in the CMS.

Naphthalene was detected in all samples except CO-079-SW-2 and CO-098-SW-2. The maximum
concentration was 1.1 pg/L in sample CO-073-SW-5. None of the concentrations exceeded the
narcosis SCV.

T i ARM G LLC
EnviroAnalytics R
Group 1 7



Tradepoint Atlantic Former COA IM Supplemental Investigation Report
EnviroAnalytics Group Revision 1 — April 15, 2020

4.0 DATA USABILITY ASSESSMENT

All data validation procedures will be carried out in accordance with the QAPP Worksheet 34 —
Data Verification and Validation Inputs, QAPP Worksheet 35 — Data Verification Procedures and
QAPP Worksheet 36 — Data Validation Procedures.

Quality assurance and quality control (QA/QC) samples were collected during field studies to
evaluate field/laboratory variability. A summary of QA/QC samples associated with this
investigation has been included as Appendix F. The following QC samples were submitted for
analysis to support the data validation:

¢ Blind Field Duplicate — at a rate of one duplicate per twenty samples
e Matrix Spike/Matrix Spike Duplicate — at a rate of one per twenty samples
¢ Field Blank — at a rate of one per twenty samples

Each of these QA/QC samples was analyzed for the appropriate analytes corresponding to the
analyses run for samples from each Cell. The QC samples were collected and analyzed in accordance
with the QAPP Worksheet 12 — Measurement Performance Criteria, QAPP Worksheet 20 — Field
Quality Control and QAPP Worksheet 28 — Analytical Quality Control and Corrective Action.

4.1 Data Verification

A verification review was performed on documentation generated during sample collection and
analysis. The verification included a review of field log books, field data sheets, and chain-of-
custody (COC) forms to ensure that all planned samples were collected, and to ensure consistency
with the field methods and decontamination procedures specified in the QAPP Worksheet 21 — Field
SOPs and Appendix A of the QAPP. In addition, calibration logs were reviewed to ensure that field
equipment was calibrated and/or checked once per day. The logs have been provided in Appendix
D.

The laboratory deliverables were reviewed to ensure that all records specified in the QAPP as well
as necessary signatures and dates are present. Sample receipt records were reviewed to ensure that
the sample condition upon receipt was noted, and any missing/broken sample containers (if any)
were noted and reported according to plan. The data packages were compared to the COCs to verify
that results were provided for all collected samples. The data package case narratives were reviewed
to ensure that all exceptions (if any) are described.

4.2 Data Validation

The complete analytical dataset underwent USEPA Stage 2B data validation for the environmental
sample analyses performed by PACE and supporting Level IV Data Package information by
Environmental Data Quality Inc. (EDQI). The full Data Validation Reports (DVRs) provided by

T i ARM G LLC
EnviroAnalytics R
Group 1 8



Tradepoint Atlantic Former COA IM Supplemental Investigation Report
EnviroAnalytics Group Revision 1 — April 15, 2020

EDQI have been included as an electronic attachment.

Sample analyses have undergone an analytical quality assurance review to ensure adherence to the
required protocols. The Stage 2B review was performed as outlined in “Guide for Labeling
Externally Validated Laboratory Analytical Data for Superfund Use”, EPA-540-R-08-005. Results
were validated or qualified according to general guidance provided in “USEPA National Functional
Guidelines for Inorganic Superfund Data Review (ISM02.1)”, USEPA October 2013. Region III
references this guidance for validation requirements. This document specifies procedures for
validating data generated for Contract Laboratory Program (CLP) analyses. The approved QAPP
dated April 5, 2016 and the quality control requirements specified in the methods and associated
acceptance criteria were also used to evaluate the non-CLP data.

4.3 Data Usability

The data were evaluated with respect to the quality control elements of precision, bias,
representativeness, comparability, completeness and sensitivity relative to data quality indicators and
performance measurement criteria outlined in QAPP Worksheet 12 — Measurement Performance
Criteria. The following discussion details deviation from the performance measurement criteria, and
the impact on data quality and usability.

The measurement performance criteria of precision and bias were evaluated in the data validation
process as described in the DVRs. Where appropriate, potential limitations in the results have been
indicated through final data flags. These flags indicate whether particular data points were
quantitative estimates, biased high/low, associated with blank contamination, etc. Individual data
flags are provided with the results in the detection summary tables and on exceedance figures. A
qualifier code glossary is included with each data validation report provided by EDQI. Particular
results may have been marked with the “R” flag if the result was deemed to be unreliable and was
not included in any further data evaluation. None of the results were flagged with an “R” qualifier
during data validation. A discussion of data completeness (the proportion of valid data) is included
below.

Representativeness is a measure of how accurately and precisely the data describe the Site conditions.
Representativeness of the samples submitted for analysis was ensured by adherence to standard
sampling techniques and protocols, as well as appropriate sample preservation prior to analysis.
Sampling was conducted in accordance with the QAPP Worksheet 21 — Field SOPs and Appendix
A of the QAPP. Specific Field SOPs applicable to the assessment of representativeness include Field
SOP Numbers 004, 006, 007, 009, 010, 011, 012, 013, 014, 016, 017, 018, 019, 020, 024, 027, 029,
and 030. Review of the field notes and laboratory sample receipt records indicated that collection of
groundwater, pore water, and surface water at the Site was representative, with no significant
deviations from the SOPs.
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Comparability describes the degree of confidence in comparing two sets of data. Comparability is
maintained across multiple datasets by the use of consistent sampling and analytical methods across
multiple project phases. Comparability of sample results was ensured through the use of approved
standard sampling and analysis methods outlined in the QAPP. QA/QC protocols help to maintain
the comparability of datasets, and in this case were assessed via blind duplicates, blank samples, and
spiked samples, where applicable. No deviations from the QAPP were noted in the data set.

Sensitivity is a determination of whether the analytical methods and quantitation limits will satisfy
the requirements of the project. The laboratory reports were reviewed to verify that reporting limits
met the quantitation limits for specific analytes provided in QAPP Worksheet #15 — Project Action
Limits and Laboratory-Specific Detection/Quantitation Limits. In general, the laboratory reporting
limits met the detection and quantitation limits specified in the QAPP.

Completeness is expressed as a ratio of the number of valid data points to the total number of
analytical data results. Non-usable (“R” flagged) data results were determined through the data
validation process. The approved QAPP specifies that the completeness of data is assessed by
professional judgement but should be greater than or equal to 90%. Data completeness for each
compound is summarized in Appendix G. All analytes evaluated had a computed completeness
ratio of 100%. Based on the completeness evaluation, there were no significant data gaps.
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5.0 CONCEPTUAL SITE MODEL
5.1 COA Geology

The Description of Current Conditions (DCC) report (Rust Environment & Infrastructure, 1998)
describes how historical slag fill placement along shorelines expanded the Sparrows Point peninsula
in size. In 1916, the Coke Point peninsula did not exist. It was created over the years as slag was
placed along the shoreline, creating land in the southwestern area of the Site outward from the
original shoreline. Appendix H shows the outward progression of the Coke Point peninsula
shoreline over time as compiled from various historical aerial photographs. As a result, the entire
present-day Coke Point peninsula is covered with a surficial layer of slag. Likewise, much of the
near-shore, submerged bottom is comprised of slag. The surficial slag unit is 20 or more feet thick
across most of the Site. Off-shore borings (EA, 2009) show the slag fill to extend at least 100 to 200
ft out into the river from the shoreline.

Beneath the surficial slag fill layer lie alternating layers of native fine-grained sediments (clays and
silts) and coarse-grained sediments (sands).

Cross-sections were developed from the site boring logs to illustrate the site-specific lithologies.
Figure 26 shows the locations of the cross-sections. Cross-sections A-A’ (Figure 27) and B-B’
(Figure 28) depict the subsurface through Cell 2 from west to east and north to south, respectively.
Cross-section C-C’ (Figure 29) depicts the subsurface from the western side of Cell 2 in the north
to Cell 3 in the south. Cross-section D-D’ (Figure 30) shows the subsurface of Cell 3 from west to
east. Cross-sections E-E’ (Figure 31) and F-F’ (Figure 32) depict the subsurface through Cell 5
from north to south and west to east, respectively.

5.2 COA Hydrogeology

Groundwater occurrence in the COA has been segregated into the shallow zone and the
intermediate zone. The shallow zone is considered to be the groundwater found in the surficial
slag unit. Wells in this zone typically have screened intervals between 5 and 25 feet bgs.

In most areas of the COA, a native sand layer lies directly underneath the surficial slag unit,
separated from the slag layer in some places by a silt/clay layer. The intermediate zone is
considered to be the groundwater found in the native sand layer. Wells in the intermediate zone
screened in this sand layer. Wells in this zone typically have screened intervals between 30 and
50 feet bgs.

The cross-sections indicate the screened intervals of the wells or well pairs in the shallow and
intermediate flow zones. The water levels in the shallow and intermediate zones are also indicated
on the cross-sections.
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5.2.1 Shallow Zone Groundwater Flow

Figure 33 shows the groundwater elevations in the shallow zone in wells across the Coke Point
Peninsula. In general, with the exception of localized mounding, the shallow groundwater flows
radially from an elevation of approximately 2 ft AMSL in the center of the northern boundary of
the peninsula outward toward the east, south and western shores of the peninsula where the water
level is approximately 0.5 ft AMSL or lower.

Groundwater flow in the shallow zone is not affected appreciably by pumping at the Graving Dock
located at the former shipyard to the north of the COA. The seawall at the coal dock that extends
through the full thickness of the shallow zone at the COA and the surface water in the coal basin
both serve as hydraulic barriers to isolate the shallow zone in the COA from the Graving Dock.

Shallow groundwater in the Cell 2 area generally flows from east to west toward the Patapsco
River. Localized mounding is evident near the reinjection wells in the southeast corner of Cell 2.
The presence of the seawall along the northern shore restricts flow to the north and directs it to the
west. To the south the gradient appears to crown in the at approximately 1 ft AMSL in the area
west of Cell 1, with southerly flow further south in the peninsula.

The groundwater elevations for Cell 3 show shallow groundwater to be at approximately 0.4 to 0.5
ft AMSL, with less than two tenths of a foot of difference between all the wells and no consistent
gradient. The water table is essentially flat within this area. Overall groundwater flow direction is
toward the cove south of Cell 3, but the flow direction is likely to be affected by tidal fluctuations

The groundwater elevations for Cell 5 show very little gradient over this relatively large area. The
apparent general groundwater flow direction is from northwest to southeast, with some evidence of
mounding around the Cell 5 reinjections wells, but the flat gradient and the potential effect of tidal
fluctuations make it complicate further definition of the local flow direction although net flow is
toward the Turning Basin.

5.2.2 Intermediate Zone Groundwater Flow

The intermediate groundwater contour map (Figure 34) is shown for the northwestern portion of
the peninsula (around the Cell 2 IM). A more extensive groundwater contour map for the
intermediate zone is not feasible due to limited groundwater elevation measurements available
outside this area. Additional wells are being installed to facilitate the generation of a groundwater
contour map for the intermediate zone across the entire peninsula as outlined in the Coke Point
Area Corrective Measures Study Work Plan (Rev. 0, October 18, 2019).

Within the Cell 2 area, the contour map shows a fairly consistent gradient to the north toward the
extraction wells. Vertical gradients between wells in the shallow and intermediate zones in the
Cell 2 area are consistently downward with exception of the CO028 well pair on the western
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shoreline. The effect of the groundwater extraction is evident in the negative elevations and the
depression around the extraction wells. In fact, a localized capture area has been documented in
the intermediate zone, indicated by water levels in the intermediate zone measured one to two feet
lower in the vicinity of the Cell 2 IM pumping system than in nearby intermediate zone wells. This
provides evidence that the Cell 2 pump and treat system is providing hydraulic control along the
northern border of Cell 2.

Groundwater flow in the intermediate zone is affected to some extent by pumping at the Graving
Dock located at the former shipyard to the north of the COA. This is evident by the presence of
benzene at relatively low concentrations (750 pg/L) in the water pumped at the Graving Dock.
The Graving Dock pumps continuously at a rate of approximately 750 gpm from an underdrain
system that controls the water level within the dock area below the surrounding river level. The
Graving Dock comprises an area of 184 ft wide by approximately 1400 ft long (6.4 acres)
projecting to the west out into the river. The dock is constructed with slag berms surrounding the
north and south walls. The southern berm forms the northern bank of the coal basin adjacent to
Cell 2, approximately 300 ft north of the coal pier seawall. The drainage system extends from the
surface to an elevation of approximately -38 ft below the mean high-water level. The Graving
Dock is surrounded by open water on three sides that serves as a source of recharge and the
pumping is spread over the entire 6.4-acre area of the Graving Dock. Thus, the drainage system
intercepts primarily river water infiltrating through the slag berms as well as some groundwater
upwelling from the intermediate zone. The concentration of benzene in the Graving Dock water
(average of 733.4 pg/L in 2019) is almost 500 times lower than the maximum benzene
concentration in the intermediate ground water in the COA (320,000 pg/L in COV-MWI),
indicating that flow from the COA makes up a fraction of the water pumped at the Graving Dock.

5.3 Contaminant Sources

Figure 35 shows the sitewide distribution of benzene concentrations in the shallow groundwater
zone wells across the whole Coke Point Peninsula (CPP). The figure shows the area of LNAPL
recovery at Cell 6. The highest shallow groundwater benzene concentrations are located around Cell
1 immediately west of the Cell 6 LNAPL zone. The Cell 6 area is located in the area of the former
Benzol Processing area, which was the original source of the LNAPL and benzene contamination.
The Cell 6 LNAPL area is likely the source area for the elevated benzene concentrations observed
in the shallow zone groundwater in Cell 1, which then migrates to Cell 2 and possibly Cell 3, where
concentrations are at least an order of magnitude lower.

In the eastern half of the CPP, there are three separate and distinct areas where benzene
concentrations are elevated above the surrounding concentrations. These likely represent impacts
from separate isolated sources near wells CP08-PZMO008, CO112-PZM and COO08-PZMO005.
However, the benzene concentrations at each of these three locations are all an order of magnitude
lower than the levels observed in the Cell 1 area. Well CP08-PZMO008 is located in the Coke Point
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Landfill so the impact here is likely formerly associated with the landfill. This portion of the landfill
has now been excavated and removed. Well CO112-PZM is located within the known DNAPL
source area in Cell 5, which is the source of the benzene impact. DNAPL recovery is ongoing in this
area. Well CO08-PZMO005 appears to be an isolated impact associated with an unidentified local
source.

Figure 36 shows the distribution of naphthalene in the shallow groundwater across the CPP. The
highest concentration is associated with the known DNAPL source in the Cell 5 area. The Cell 6
NAPL area also appears to be serving as a source of naphthalene in the shallow zone at well CO93-
PZM. There appear to be separate minor sources in the vicinity of CO05-PZM006, COG-MWS in
the Cell 3 area, and CO28-PZMO010. As noted, the 1964 and 1966 aerials show discharges occurring
very close to the current location of well CO28-PZMO010.

Figure 37 shows the benzene distribution in the intermediate zone. This figure shows the primary
impact to be located in Cell 2 and to the south and to the west of Cell 2. The LNAPL in the Cell 6
area may also represent a possible source for benzene observed in the intermediate zone at COV-
MWTI and CO41-PZMO036, potentially migrating through the shallow zone within the Cell 1 area and
drawn to the intermediate zone by pumping at the Graving Dock. The elevated benzene
concentrations in the intermediate groundwater extend to the west around well CO28-PZM048.
Historical aerial photographs (Appendix H) show the past operations and expansion of the shoreline
over time, as well as the locations of visible historical discharges to the river. The photographs show
that as fill was added to make land and expand the peninsula, outfalls were relocated to the west
toward the area of well CO28-PZM048, with the 1964 and 1966 aerials showing discharges occurring
right in the area of well CO28-PZM048. These former direct discharge locations, and contamination
that settled out at the discharge locations, have been buried by the fill and new discharge locations
have been created along the new shorelines. This is the likely source of the elevated benzene
concentrations in the intermediate groundwater in well CO28-PZM048 and the NAPL observed as
sheen or staining in some borings for intermediate zone wells. Like CO08-PZMO005 in the shallow
zone, well CO08-PZMO036 appears to show an isolated impact in the intermediate zone associated
with an unidentified local source.

Figure 38 shows the naphthalene distribution in the intermediate zone groundwater. The maximum
concentration of naphthalene in the intermediate zone is located at COR-MWI. Concentrations in
the shallow zone within this area are much lower than observed in the intermediate zone. As
discussed above, the historical aerial photographs in Appendix H show visible historical discharge
points within this area. The source of the elevated naphthalene concentrations in the intermediate
zone groundwater, as well as NAPL observed in soil borings, near well COR-MWI, is likely

contamination deposited in historical river bottom sediments by direct discharges and then later
buried by slag fill.
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Lesser concentrations of naphthalene are present in the Cell 2 wells CO39-PZM042 and COM-MWI
but are separated from the impacts centered on COR-MWI. The concentrations in the intermediate
zone at these Cell 2 locations are higher than in the levels observed in the paired shallow zone wells.
Therefore, it is likely that the source of the impact in this area was also historical direct discharges
later covered by slag fill. As with benzene, well CO08-PZMO036 appears to show an isolated impact
for naphthalene in the intermediate zone associated with an unidentified local source.

The benzene and naphthalene plumes in the shallow groundwater in Cell 3 originate north of new
well COA-MWS, north of the large slag pile at Cell 3. The benzene isoconcentration map for the
CPP (Figure 35) indicates that the benzene plume may connect to the plume to the west of Cell 1
and may have originated from the Cell 1 area. However, the current benzene concentration in well
COA-MWS is slightly lower than the levels currently observed in well CO30-PZMO015 and in COG-
MWS, indicating that the maximum concentrations in the source of the plume may have attenuated.
Figure 36 shows that the naphthalene concentrations are highest close to the shoreline at Cell 3,
indicating that they could potentially be associated with sediments impacted by historical direct
discharges later buried by slag fill.

An area of NAPL has been identified in previous investigations as the apparent source of the
dissolved naphthalene plume at Cell 5. This supplemental investigation indicated the highest
naphthalene concentration in the new wells to be just east of the NAPL area, supporting the previous
conclusions of the NAPL area as the source of the dissolved plume.

5.4 Migration Pathways and Extent
5.4.1 Shallow Zone

Figures 35 and 36 show the benzene and naphthalene distributions, respectively, in the shallow
groundwater zone across the CPP. As indicated in Figure 35, the highest benzene concentrations in
the shallow groundwater are associated with the former Benzol Processing area in the Cell 6 LNAPL
zone and the Cell 1 area. Benzene has migrated from this source area to the to the northwest toward
the coal basin at Cell 2. The extent of the groundwater plume is limited by the coal dock seawall to
the north where the migration appears to have continued to the west along the seawall to the river.
Similarly, benzene in the shallow groundwater appears to have migrated to the southwest from Cell
1 toward the cove at Cell 3. The benzene concentrations in the shallow groundwater in Cell 2 and 3

are an order of magnitude lower relative to the concentrations within and immediately to the west of
Cell 1.

The new wells installed during this supplemental investigation further refined the identified plume
of benzene and naphthalene within the shallow groundwater at Cell 3. The plume continues to be
centered within the existing Cell 3 system, and the new well COA-MWS confirms that the benzene
plume originates farther north than the limits of the existing wells. The benzene and naphthalene
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plumes in shallow groundwater terminate to the south at the local discharge within the cove area.
The extents of the benzene and naphthalene plumes have been defined to the east and west.

The vertical profiling at the location of well COD-MWS indicated that the benzene plume is located
primarily in the interval from 15 ft to 25 ft bgs, which extends below the depth of the air sparge wells
in the existing Cell 3 system. In addition, the vertical profiling identified elevated naphthalene
concentrations primarily in the interval from 25 to 35 ft bgs.

The naphthalene distribution in the shallow zone does not show clear migration pathways within the
western half of the COA. With the exception of one elevated naphthalene concentration at CO93-
PZM, the naphthalene concentrations in the shallow zone are highest along the shorelines with
relatively low levels inland, again indicating that they could potentially be associated with sediments
impacted by historical direct discharges later buried by slag fill.

The benzene impact associated with the isolated source associated with CP08-PZMO00S in the former
coke point landfill appears to be fully delineated and does not appear to be migrating to the shoreline
within the shallow groundwater zone. The elevated naphthalene concentrations associated with this
source area are similarly fully defined and do not indicate migration of naphthalene in the shallow
groundwater to the shoreline.

In the eastern half of the COA, the benzene and naphthalene associated with the DNAPL zone in
Cell 5 would be expected to migrate to the southeast based on the shallow groundwater contours.
Migration in this direction may be controlled by the existing IM. The supplemental wells COAA-
MWS, COBB-MWS, and COCC-MWS identified higher concentrations of benzene and naphthalene
than previously documented. As a result, and as shown on Figure 23, the naphthalene plume extends
north of the existing Cell 5 IM system but is bounded to the north by existing wells CO20-PZM004
and CO10-PZMO006. The plume is bounded to the east by the shoreline of the Turning Basin, a
surface water feature constructed from slag fill with the highest perimeter concentrations for both
benzene and naphthalene located at wells COAA-MWS and COCC-MWS. The elevated benzene
drops off at well CO35-PZMO013 to the south.

5.4.2 Intermediate Zone

Benzene and naphthalene distribution in the intermediate groundwater zone are shown on Figure 37
and Figure 38, respectively. The highest benzene concentrations in the intermediate zone are located
in the area to the west and northwest of the former Benzol Processing area. Benzene in the
intermediate zone migrated downward from the shallow zone impacts associated with the LNAPL
source zone in Cell 6 and the higher concentration shallow groundwater observed in and to the west
of Cell 1. The downward and northward migration within this area was enhanced by historical
pumping from the intermediate zone at the Graving Dock to the north. However, it is likely that the
pumping at the Graving Dock is having less of an effect and pumping at the Cell 2 intermediate zone
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IM is now having a greater influence on migration in the intermediate zone.

The intermediate wells placed between the recovery wells and the seawall (COK-MWI, COL-MWI
and COM-MWTI) show that the concentration of benzene downgradient from the recovery wells is
lower than the concentrations upgradient. The benzene concentration drops from 318,000 pg/L in
COP-MWI upgradient of the recovery wells to 40,800 pg/L in COL-MWI further north and
downgradient of the recovery wells. The groundwater contours also show the water level in the
intermediate zone to be 1 to 2 ft lower near the pumping wells relative to the surrounding wells.
These results indicate that the pump and treat system is effectively controlling the migration of
contaminants in the intermediate zone to the north from Cell 2. Using the Graving Dock withdrawal
rate of 1,080,000 gallons per day (750 gpm) and the average influent benzene concentration of 733.4
pg/L results in 2,412 pounds of benzene removed in 2019 by the Graving Dock pumping. By
comparison, the Cell 2 system removed 5,800 pounds of hydrocarbons (mostly benzene) in 2019
pumping at less than 10 gpm.

The new intermediate well COR-MWI placed between existing wells CO41-PZM036 and CO28-
PZMO048 confirms that the elevated benzene concentration in CO28-PZM048 is likely resulting from
migration of benzene in the intermediate zone to the west toward the Patapsco River. Well COV-
MWI indicates that the known north-south plume originates further south than CO41-PZM036.

The naphthalene distribution indicated on Figure 38 does not correspond to the benzene distribution,
suggesting different predominant sources and migration pathways. As discussed above, the highest
concentrations of naphthalene in the intermediate zone align with the historical location of outfalls.
Therefore, it is likely that the naphthalene was deposited in sediments proximate to the outfalls that
were then buried by slag fill as the peninsula was expanded. As noted with the shallow groundwater,
the elevated level of benzene, and to a lesser extent naphthalene, at well CO08-PZM036 may be
associated with an isolated local source.

There were no significant impacts in the intermediate zone outside of the two areas discussed above.
The impacts within these areas are limited to the shallow zone. Figures 29 and 30 show the vertical
distribution of benzene and naphthalene in the Cell 3 area. In general, the boring logs in this area
show a silt/clay layer or layers between the shallow slag fill and the underlying intermediate zone
sand. Intermediate well CO30-PZMO060 has only low concentrations, indicating little migration from
the shallow zone to the intermediate zone within the Cell 3 area. Figures 31 and 32 show the vertical
distribution of naphthalene concentrations in the Cell 5 area. Some borings show a clay layer
separating the shallow zone slag fill layer from the intermediate zone sand layer. Other borings do
not show the clay layer and indicate a potential hydraulic connection between the slag fill and the
underlying sand layer. However, data from intermediate zone well CO26-PZM032 shows a very low
concentration of naphthalene in the intermediate zone, indicating little migration from the shallow
zone to the intermediate zone.
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5.5 Potential Receptors and Exposure Pathways

The Site is currently developed for industrial use. The area is supplied by municipal potable water
and a groundwater use restriction will be imposed. Therefore, an industrial worker would not be
exposed to groundwater. Exposure through volatilization into indoor air would be a potential future
exposure pathway if buildings were to be constructed within impacted areas. The shallow and
intermediate groundwater concentrations exceed vapor intrusion screening levels across much of the
COA.

The groundwater ultimately discharges to surface water bodies including the coal basin at Cell 2,
manmade cove at Cell 3, and the Turning Basin at Cell 5, but also directly to the Patapsco River west
of Cell 2. Therefore, the exposures of concern are potential recreational exposure and aquatic life
exposure to surface water and sediment. Benthic organisms in bottom substrates and fish and water
column invertebrates are the primary aquatic receptors in the nearshore areas. This supplemental
investigation included the collection of sediment pore water and surface water samples to assess
potential exposures in these receptors.

Pore water is a potential exposure medium for benthic organisms. Benthic organisms can be exposed
to chemicals in groundwater that discharges to sediments and is present in the pore water of nearshore
areas. Overall, ecological impact of this type of exposure is expected to be low, however, largely
because the benthic communities in the nearshore area will be limited in both diversity and number
due to the presence of slag fill, which dominates the nearshore areas. Slag provides poor habitat for
benthic organisms. This is due in part to a relatively homogenous distribution of large-sized particles
and an absence of organic matter that is a necessary food source for some organisms. The benthic
environment created by slag is significantly different from the natural conditions of the surrounding
natural waters and creates conditions in which few organisms can adapt. Additionally, elevated pH
associated with slag not only creates an additional stressor that would limit benthic communities, but
also creates a geochemical conditions that favor calcite precipitation which could smother benthic
organisms that are present and create very dense, fine grained particles that also provide poor benthic
habitat. As noted earlier, pore water samples could not be collected in many near shore areas due to
presence of hard bottom or low permeability sediments.

The slag fill does provide a medium through which chemicals transported via groundwater into the
pore water could reach the surface water column above the fill. Surface water is potential exposure
medium for fish and other aquatic organisms that inhabit the area. Fish and invertebrates could be
exposed to dissolved phase chemicals in surface water largely via uptake over the gills.

People could be exposed to chemicals in surface water via direct contact and incidental ingestion
while recreating in the waters and via consumption of fish that have accumulated chemicals. The
surface water criteria for human health are developed to protect for these exposures and the AWQC
developed for benzene is for the protection of consumption of fish by people. Because benzene as
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well as all of the chemicals detected in the surface water are rapidly eliminated in aquatic organisms,
it will not accumulate in fish unless the exposure to the fish is constant. If benzene is present in
surface water in some areas in which a fish roams but not in others, it will not accumulate in the fish.
As a result, distribution of benzene in surface water, even if above the AWQC, will not result in
accumulation in fish unless it is elevated across the majority of the area within the fish’s home range.
Pore water concentrations of benzene are not representative of water column concentrations to which
fish are exposed.

5.6 Preliminary Risk Evaluation

The discharge of groundwater from the Cell 2 area is not causing significant impacts to the coal basin
to the north of Cell 2. No unacceptable concentrations were identified offshore to the north of Cell
2. The pore water and surface water data show only trace impacts offshore in this inlet, with the
exception of some DRO detections, which are likely associated with historical direct discharges to
the coal basin as noted by the reported presence of NAPL sheen at Location 1 in the previous off-
shore investigation report (EA, 2009). The concentrations in the shallow groundwater along this
northern shore are relatively low and discharge from the shallow zone to the pore water and surface
water appears to be cut off by the seawall along the northern shoreline, as shown on Figure 28 (Cross
-section B-B’).

Pore water samples from the Patapsco River bottom sediments to the west of the Cell 2 area indicate
that benzene and naphthalene are present. The finding of these constituents in pore water off the
western shore is consistent with the findings of previous sediment investigations (EA, 2009) that
reported evidence of NAPL in the sediment off the western shore. Positive dye tests, PID readings,
and petroleum odor were reported at EA’s Location 2 off the western shore (see Figure 4-4 and Table
4-9 in Appendix H). Therefore, the presence of benzene and naphthalene in these offshore areas
appears to be due to historical releases of NAPL directly to the Patapsco, and not the result of ongoing
groundwater transport to this shoreline area.

In fact, the groundwater and pore water results indicate that there is no direct connection between
the observed pore water impacts and current discharges of groundwater. The concentrations of
naphthalene in the offshore pore water samples CO-070-PW-2 and CO-049-PW-3 are 63,200 ng/L
and 72,000 pg/L, respectively. Both the shallow and intermediate wells along the shoreline had
lower total naphthalene concentrations (maximum of 8,570 ug/L in COO-MWI) than observed in
the pore water samples. In addition, the pore water impacts are predominantly naphthalene, with
naphthalene concentrations being roughly 3 to 5 times the concentration of benzene. The shallow
and intermediate groundwater in the shoreline wells consistently has higher benzene than
naphthalene concentrations, with benzene being 8 to 33 times higher than naphthalene in the shallow
groundwater and 8 to 47 times higher in the intermediate zone groundwater.
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At Cell 3, groundwater discharges to a shallow cove (approximately 700 feet long by 300 feet wide)
constructed of slag fill, as indicated in the historical aerial photographs. As shown on Figure 39, the
bottom of the cove was measured to be approximately 8 to 10 feet deep at center. The VAP sampling
indicated the highest concentration of benzene was found approximately -8.37 to — 13.37 feet above
mean sea level (amsl) (20-25 feet bgs), which is generally consistent with bottom elevations at the
center of the cove.

Surface water concentrations exceeded the current Maryland surface water quality standard for
benzene at one location immediately offshore within the manmade cove south of Cell 3. The surface
water benzene concentrations exceed the AWQC for human consumption of organisms at a few
additional locations within this cove. However, benzene concentrations are below these potentially
applicable surface water quality criteria in all samples in the western transect. Thus, the surface
water meets in-stream water quality criteria within a reasonable mixing zone and the sporadic
distribution of benzene in surface water within the confined space of the cove will not result in
accumulation in fish, since fish will roam in areas where benzene concentrations are lower or not
detected.

The pore water samples offshore at Cell 3 showed naphthalene is present in the bottom deposits in
the cove. These results are consistent with the previous offshore investigation (EA, 2009) which
reported an odor and sheen in the sediment boring at EA’s Location 5 in the cove (see Figure 4-4
and Table 4-9 in Appendix I). These observations indicate that pore water concentrations of
naphthalene can be attributed to historical direct NAPL discharges to the cove or to residual NAPL
present in the offshore sediments prior to the shoreline being extended.

Naphthalene concentrations in pore water exceed the SCV in some locations, but groundwater
discharges will not exacerbate the pore water issue. Contaminants found in pore water in the
submerged slag were entrained in the slag when it was placed within the water column during the
creation of land and are not a result of contaminants migrating in groundwater. Pore water sampling
was unsuccessful at most locations around the COA due a hard slag bottom encountered that
prevented sampler penetration into the top foot. The previous EA offshore investigation (EA, 2009)
noted the presence of NAPL in cores of the bottom sediments within each of the area where
significant pore water concentrations were observed. The NAPL found in bottom cores could not
have occurred through accumulation related to any groundwater flow mechanism. LNAPL has only
been identified inland at the Cell 6 location and LNAPL would not flow from on-shore to a
submerged off-shore location - it would instead float and discharge at the water’s edge; DNAPL is
only present inland at the Cell 5 area and has not been identified in perimeter wells. The NAPL was
directly discharged off-shore, or was present as contamination in the slag placed during the creation
of the peninsula, and has been hydraulically trapped (due to surface tension and permeability) in the
pore spaces of the slag beneath the bottom-water interface.
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In the Turning Basin east of the peninsula, the surface water sampling indicated no exceedances of
surface water criteria. The pore water investigation showed no significant impacts in the southern
portion of the shoreline downgradient of the existing Cell 5 system, much lower than concentrations
in shoreline wells COFF-MWS and COGG-MWS. However, the pore water sampling identified
relatively high pore water naphthalene concentrations at the three northernmost sample locations
(CO-073-PW, CO-074-PW and CO-079-PW). These results are consistent with the findings of the
previous offshore investigation (EA, 2009) which indicated a sheen and odor in sediment at their
Locations 13A and 13C (see Figure 4-4 and Table 4-9 in Appendix I), such that these impacts can
be attributed to direct historical discharges or placement of slag when the land was created rather
than current groundwater discharges. As such, it is not habitat. Given that historic releases is the
source of elevated naphthalene levels in this area, it can be concluded that groundwater is not
contributing significantly to chemical concentration. Regardless of source, however, the overall
ecological impacts to the benthic community from naphthalene are considered minimal given that
the degraded benthic habitat conditions limit the quality and quantity of the benthic community in
the slag dominated nearshore areas.
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6.0 FINDINGS

The results of this supplemental investigation were reviewed and evaluated to fulfill the
objectives listed below.

1. Evaluate the groundwater and offshore data to assess whether current conditions could be
adversely impacting the offshore environment;

2. Delineate the areas of the COA where elevated concentrations of constituents of concern in
groundwater could be causing surface water or pore water impacts;

3. Further delineate the extent of constituents of concern in groundwater in selected locations to
further characterize potential source areas;

4. Assess whether the currently implemented remedies require modifications in order to
address potential impact from constituents of concern to sediment pore water or surface
water;

5. Assess improvements and/or alternatives to the currently implemented remedies in order
to meet groundwater remedial objectives.

The findings of the investigation of each IM area are discussed in the sections below.
6.1 Cell2

The nature and extent of groundwater impacts in and around Cell 2 have been adequately defined in
both the shallow and intermediate zones to support a Corrective Measures Study (CMS) to determine
a final remedy. The shallow and intermediate groundwater in the Cell 2 area exceeds potential
sitewide cleanup levels for vapor intrusion or potable groundwater use. Surface water is not impacted
in the Cell 2 area. Pore water concentrations at some locations west of Cell 2 exceed criteria for
human consumption of organisms and protection of benthic aquatic life. However, the current
discharges of groundwater are not exacerbating the previously identified offshore impacts from
historical direct releases.

6.2 Cell3

The nature and extent of groundwater impacts in and around Cell 3 have been adequately defined to
support a CMS to determine a final remedy. The shallow groundwater in the Cell 3 area exceeds
potential sitewide cleanup levels for vapor intrusion or potable groundwater use. Surface water
exceeds water quality criteria for human consumption of organisms close to shore in the manmade
cove area. However, the impact is highly localized and in-stream water quality criteria are met within
a reasonable mixing zone distance. Pore water concentrations at some locations west of Cell 3
exceed criteria for human consumption of organisms and protection of benthic aquatic life. As noted,
the pore water samples were collected from a slag fill matrix rather than a natural aquatic habitat.
The current discharges of groundwater may be causing localized surface water quality exceedances,
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but not exacerbating the previously identified pore water impacts from historical direct releases.

The results of this investigation indicate that the existing Cell 3 IM may not prevent groundwater
discharge to surface water or pore water above potentially relevant criteria. The contaminant
distribution indicates the system extends far enough to the east and west, but that the existing sparge
wells are not deep enough to fully intercept the plume. The groundwater elevation map shows an
essentially flat gradient, likely fluctuating with tidal influence. This flat gradient and the resulting
low groundwater velocity further inhibits the effectiveness of the Cell 3 system, which is designed
to treat groundwater as it migrates through the system.

The current IM could be modified to address the identified benzene plume to prevent the discharge
of benzene in shallow groundwater to the cove. However, it should be noted that the observed surface
water benzene impacts could be resulting from direct groundwater discharge or from desorption and
upwelling from the historical sediment impacts, or both. Therefore, eliminating the discharge of
contaminants in groundwater may not reduce the surface water concentrations to the AWQC level.

6.3 Cell5

The nature and extent of groundwater impacts in and around Cell 5 have been adequately defined to
support a CMS to determine a final remedy. The shallow groundwater in the Cell 5 area exceeds
potential sitewide cleanup levels for vapor intrusion or potable groundwater use. Surface water is
not impacted in the Cell 5 area. Pore water concentrations at some locations east of Cell 5 exceed
criteria for protection of benthic aquatic life. As noted, the pore water samples were collected from
a slag fill matrix rather than a natural aquatic habitat.

Well CODD-MWS indicates that the highest concentration portion of the naphthalene plume is
located within the area upgradient of the existing Cell 5 DPE treatment system. However, the
additional shallow wells COAA-MWS, COBB-MWS and COCC-MWS indicate a naphthalene
plume extending to the shoreline north of the existing Cell 5 system. These wells are located adjacent
to the three pore water sample locations that exhibit elevated naphthalene concentrations, indicating
that the current IM may not be preventing the discharge of naphthalene in groundwater at
concentrations exceeding potentially relevant criteria. However, as noted above, previous
investigations have indicated that these impacts may have resulted from historical direct discharges
due the indication of NAPL impacts in the sediment. The naphthalene concentrations in the wells
are of the same magnitude as the concentrations already present in the pore water. Therefore, the
current discharge of groundwater would not exacerbate the impacts already observed in the sediment.
The CMS will assess corrective action objectives relative to groundwater discharges to pore water
east of Cell 5 and remedies evaluated in the CMS will include potential modifications to the current
IM or alternative remedies with the objective of mitigation of naphthalene above relevant criteria.
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ARM Group Inc.

Engineers and Scientists

1inch =170 feet

CO:100-RW,

. Srtmise) Pore Water Sample
DeepiNS|(230SRC) (Not Collected)

(HB) © Pore Water Sample
DeepiNS(HB)

A Csep NS [(iB))
CO 102- PW

Deep NS (HB) C0:074:PW,

CO:076:PW,
@ma]m
\ CO-077-RPW,

e Shaliow INS(HB)
CO-075- PW
Shallow INS] (HB
1)

[DeepiNS[(FiB)
Decp NS

B
CG 078-PW,

INSI(HB)
Deep NS{(HB) m
(CO:082:PW] DeepNS[(IP)

@iﬂm S (H
;
CO-081-PW, C° 083 PW

(HB)
Deep:: &E eep

. CG 086-RW,

C0:084: PW DeepINS[(LUP)]
Shallow-INS)(HB)
[Deep INSI(HE) CO085! PW] PW

INS{(HB)
co 087- PW Deep] - (F1B))

INS](HB),
(HB) \ co 089 PW
(CO 088 PW)| R eepe -

INS](HB)
- (HiB))

co 090 PW

INS|(HB) bt co 092-RPW,

&E (HB) @%ﬂ)
C0O:091-PW, Decp NS

{Shallow:INS[(HB)
&B (HB)

co 093: PW (CO094:PW/ PW
(HB INS](HB)
&E (EB) DeepNSI(HE)
CO-096-PW,
Shaliow] —=
: NOGED N C0098:PW,

DeepiNS](HB) Doar INSIIE)

(CO2097-PW| Deep]

Shallow: NSJ(HB
DeepiNS|(HB)!

Notes:

e "NS (HB)" = Not Sampled
due to hard bottom

e "NS (LP)" = Not Sampled
due to low permeability

e "NS (<30SPC)" = Not
Sampled due to <30%
difference in specific
conductance between pore
water and surface water

Former Coke Oven Area - Cell 3

Pore Water Sample Locations

Aerial View




Notes:

= ‘n_ e COA Wells Collected
COIEMWS COM:MWS cO37-PZ #.CON21:RZM March 25-March 26, 2019
165100 | 23390 — 2, 1,97,0] e *Most Recent Sample

1 \ 2014-2016

S C036-PZM008 OKEMW NS! A
o — ¢ ( e "Most Recent Sample
eI A o - 1D % 5630 2001-2004
I_ . e y » s P NS 29 e Supplemental Wells Collected
CO39-PZM007, May 1-May 14, 2019
282 e Concentrations are in pg/L
cell e "ND" = Not Detected
2 e "NS" = Not Sampled

C0O38-PZM006

4,660
C040-PZM008

COO-MWS U © Supplemental Shallow Well
38,400 ® Supplemental Shallow Well

y (NAPL Observed in Boring)
‘._
COTIMWS) 4 COA Shallow Well

V‘é}iﬁ}? Interim Measures Cell

C041-PZM001

C028-PZM0 0% 1572 COUMWS Benzene Distribution (ug/L)

[ ND-10
‘._ 1 >10-100
1691000 >100 - 1,000
CO18:PZM006 >1,000 - 10,000
>10,000 - 100,000

COS-MWS
s

501900 I 514,00@

CO100:PZM

CO93'PZM
1621000 C0O19-PZM004*
409

7
Yﬂﬂ? 4 CO17-PZM005

1 inch = 120 feet

M Groundwater Benzene Distribution
Engineers and Scientists Shallow Zone




Notes:
FRTSOSERM00 72 e COA Wells Collected

N D)
oI COMIMWS 03 Z D March 25-March 26, 2019.
ey WS \ ot Reported via method 8260.
C0O36-PZM008 OKEMW ‘ S05-PDM004; e *Most Recent Sample
. Z036-PZ COK: SOFREIN 2014-2016. Reported via
| 15 b Y . method 8260 or 8270.
25700 . —
- h 3 ’ R NS ND) e "Most Recent Sample
R C039-PZM007. 2001-2004. Reported via
433 method 8260 or 8270.
v Cell 2 e Supplemental Wells Collected
C038:PZM006! May 1-May 14, 2019.
1,520 Reported via method 8270.
CO40°RZMO08 e Concentrations are in pg/L
CO0O-MWS e "ND" = Not Detected
I— e "NS" = Not Sampled

4451 O Supplemental Shallow Well

Lx

® Supplemental Shallow Well

(NAPL Observed in Boring)

C028-PZM010% ND)] T COA Shallow Well
" K ‘ .
Interim Measures Cell

Naphthalene Distribution
6.7 4 | (wgiL)

B ND-10

r >10 - 1
| Cell'6 o
Yﬂ , >100 - 1,000

>1,000 - 10,000
NS " >10,000

C093-PZM
1,670) C0O19:PZM004%
ND)

¢ CO17:RZMO0SZ

-

ARM Group Inc.

Groundwater Naphthalene Distribution

Engineers and Scientists Shallow Zone




Notes:
e COA Wells Collected
ST ELT March 25-March 26, 2019
A AL e *Most Recent Sample
! 35 ()
CorMWI _l \ L (CO37-PZM038 2014-2016

31080 M- ~ Rk A
g — o J Scozrieaoss . 2l(\)ﬂ(§)1s-‘[zlzgzent Sample
CON-MWI,__ .000
B1,/00 W ‘ ,._ e Supplemental Wells Collected
l_ 531200 May 1-May 14, 2019
- e Concentrations are in pg/L
COP-MWI e "ND" = Not Detected

264,000 - CO39-PZM042 e "NS" = Not Sampled
1250

v Cellf2 o Supplemental Intermediate
N.CO38-PZM043] Well
.
Supplemental Intermediate

D @ Well (NAPL Observed in
l_ ; E Boring)

& COA Intermediate Well
Benzene Distribution (pg/L)

. CO28PZM048 [ ND-10
: Co21iPZM036 >10 - 100
. >100 - 1,000
>1,000 - 10,000
>10,000 - 100,000

,‘@@ﬂ
w >100,000

1 inch = 100 feet Cell 2

M Groundwater Benzene Distribution
Engineers and Scientists Intermediate Zone




Notes:
e COA Wells Collected
GEIILTN , March 25-March 26, 2019.
L - Reported via method 8260.
77060 e ,
\ - ZMO: e *Most Recent Sample

- 2014-2016. Reported via
I 5 method 8260 or 8270.
‘b" 0t ‘—: F 2 e "Most Recent Sample

l_ A O . ol 2001-2004. Reported via

A e . LR method 8260 or 8270.
' ;% e Supplemental Wells Collected

4\ CO39-PZM042 | May 1-May 14, 2019.

120 Reported via method 8270.

- ' e Concentrations are in pg/L

e "ND" = Not Detected

e "NS" = Not Sampled

COK-MWI
2'

W~ SOl

\ .
1,800 o Supplemental Intermediate
, Well
] Supplemental Intermediate
@ Well (NAPL Observed in

Boring)
& COA Intermediate Well

3\ C028:PZM048; \ Interim Measures Cell

47620) o
¢ CO41-RZM036; Naphthalene Distribution
P (MglL)

N
W ND-10

ARM Group Inc.

Engineers and Scientists

1 inch = 100 feet

COV-MWI "

’_-1].,__.‘(

o

Groundwater Naphthalene Distribution

Cell 2

Intermediate Zone

>10-100

>100 - 1,000

>1,000 - 10,000
" >10,000




C0-063-PW-1

37
CO063'PW:2 COZ066:PW-1
CO:057:PW:1 ND)

CO:054-PW-1

ND,
CO:051-PW-1 CO-054-PW-3
ND,

_\ IND) CO064:PW3

(0781
/
0621

ND) C0-067-PW-1
C0-058-PW-1 IND)
C0-067-PW-2

@5J
SLHAA C0%055:PW11 W CO058 PW 22 ND)

€052 PW2 s D, alWy ND) CO-061-PW-1
052:PW:2 CO055:PW:2 ND)

IND) CO:068:-PW.
ND)

20-068-PW-1
C0O-065-PW:1

D CO%068:PW-2
CO%053:PW2 V4 o e

oD C0-062-PW-1 m 065-PW-2 ND
B Q_ﬂ CO-056-PW-2

- ND

- \ -
'p S
CO%049'PW1 .

CO-049-PW-3

-~

1191100
CO048'PW 1

—

C0O-048-PW-3

' »
>
C0-069-PW-1
OeRd .
C0-069-PW-2
104)

® Pore Water Sample
CO-070-PW-1
,200 >
CO-070-PW-2

9/470) Notes:

e Pore Water Collected
April 25-May 9, 2019

e Concentrations in pg/L

e "ND" = Not Detected

1 inch = 80 feet Former Coke Oven Area - Cell 2
ARM Group Inc.

oA VUMY e Pore Water Sample Locations
Engineers and Scientists Benzene Results




cooea PW: CO:066-PW-1

0D
CO057:PW1 UHA CO066.PW.2
C0O-054-PW-1 175 IND)

ND)
C0-051-PW-1 C0-054-PW-3
99 XD 064""”‘3 COW067:PW1
C0-058-PW-1

612!
C0O2052:PW:1 CO'055'PW1 | WICO:058'PW-2
2] a4 A 0759) CO-061-PW-1
CO;052:EW.2 B BN CO 055:-PW 2 @13

010960} 10%33) CO:068:PW:2
CO%065'PW ND,

-1
ND,
CO-065-PW-2
ND,

01045]Y]
N COY067-PW 2
0'33]

COM053 PW 2 -062-PW-1

i)
e =
. = 0735
- - -
= S
4

-~

CO049'PW.3
172000

C0O-048-PW-1

—

>0-048-PW-3

- .
»

® Pore Water Sample
C0O-070-PW-1
52,000 /
C0O-070-PW-2

Notes:
63200 e Pore Water Collected
April 25-May 9, 2019
e Concentrations in pg/L
e "ND" = Not Detected

1 inch = 80 feet Former Coke Oven Area - Cell 2

Pore Water Sample Locations
Naphthalene Results

Engineers and Scientists




® Surface Water Sample Ml \ tes:

e Surface Water Collected
July 16, 2019

e Concentrations are in pg/L

e "ND" = Not Detected

e
C0O-049-SW-6
[Benzene 2'8]
Naphthalene10'56}

C0O048'SW8 \
q
Naphthalene:$175]

[Benzene J1Ki1]
Naphthalene:{0'32}

CO:069:SW:2
/ CO;047.SW:2

Naphthalene10'34) ﬂ@

COZ069°SW:6. Naphthalene:0519]
Benzene 0341
Naphthalene:{024}

C0O-072-SW:2
Benzene:

Naphthalene:0/099/U}
Naphthalene0'055)

1 inch = 80 feet Former Coke Oven Area - Cell 2

, ” ARMGrif:“PInC Surface Water Sample Locations
Engineers and Scientist Benzene and Naphthalene Results
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Supplemental Shallow Well Notes:
Supplemental Shallow Well #89:20/000) e COA Wells Collected
(NAPL Observed in Boring) March 28, 2019

e *Most Recent Sample
COA-MWS
COA Shallow Well 2014-2016

Benzene Distribution e "Most Recent Sample
(ug/L) 2001-2004
I ND-10 e Supplemental Wells Collected
[ >10-100 May 10-May 14, 2019

>100 - 1,000 e Concentrations are in ug/L

e "ND" = Not Detected
>1,000 - 10,000 co D 2 Not Detectec

>10,000 - 100,000
>100,000

CO129-WS25¢
110,300

COE-MWS
COD:MWS 4700)
V 67400
COB:MWS]
1,290)

C0103-PZM S c0102-PZM
9,730

COH:MWS
25,800

COJ-MWS
COF-MWS 1,440

COG:MWS
COIMWS). -
{145

CO32:PZM004%
; 1 01-PZM (0%35)

L 04-PZM coso-PZM015
1517000)

TSOG-PPMOOB*
{7:3)

1 inch = 120 feet Cell 3

” M Groundwater Benzene Distribution
Engineers and Scientists Sh a" ow Z one

\COLUMBIADCO01\CorpData\Projects\EnviroAnalytics Group\Coke Oven\GIS\temp.mxd




Supplemental Shallow Well T Notes:

COA Wells Collected
Supplemental Shallow Well °
(NAPL Observed in Boring) March 28, 2019. Reported

via method 8260.
COA Shallow Well e *Most Recent Sample

Naphthalene Distribution & 2014-2016. Reported via
(ng/L) method 8260 or 8270.
B ND-10 Yo e "Most Recent Sample
>10 - 100 2001-2004. Reported via
. method 8260 or 8270.
>100 - 1,000 | e Supplemental Wells Collected
>1,000 - 10,000 May 10-May 14, 2019.
>10,000 , PN =0 —l Reported via method 8270.
| P, e Concentrations are in pg/L
e "ND" = Not Detected

e "NS" = Not Sampled

COE-MWS
COD-MWS
31400,

CoC-MWS
5.530)

co1 02-PZM
COH:-MWS 888
121350)

COJ-MWS
1,600

C0103:PZM 3
70'5)

COG:MWS
101600
co1 01:PZM

(301 04:PZM ND) ;
{1%9) C0O30:PZM015, CO32IPZM004: 0,8
237410) ND)

TSOG-PPM008*
314]

1 inch = 120 feet Cell 3
” M Groundwater Naphthalene Distribution
Engineers and Scientists Sh a"OW Zone

\COLUMBIADCO01\CorpData\Projects\EnviroAnalytics Group\Coke Oven\GIS\temp.mxd




©® Pore Water Sample || Notes:
e Pore Water Collected

March 14-April 9, 2019

e Concentrations are in pg/L

e "ND" = Not Detected

e CO-020-PW-1* did not have
a 30% difference in specific
conductance and had significant
differences in temp., ORP, and
DO between pore water and
surface water

Benzene:{9'9)

i

CO%040:PW3 Benzene 411990 )

NapiRalene 176, \
Naphitalane 4177900 |_ 5nzene {ND)

C0O-025-PW-1
Benzene $1974]
Naphthalene:}18;700

1 inch = 100 feet Former Coke Oven Area - Cell 3
, — ARM Group Inc. Pore Water Sample Locations

Engineers and Scientists

Benzene and Naphthalene Results

\\COLUMBIADCO01\CorpData\Projects\EnviroAnalytics Group\Coke Oven\GIS\temp.mxd




® Surface Water Sample Notes:

e Surface Water Collected

March 13-March 19, 2019
e Concentrations are in pg/L
e "ND" = Not Detected

SW;28.1)
A Naphthalene:
SW;21:2

4756
Benzene:5'6) Naphthalene:118'5]} Mﬂ Naphthalene:4™1
Naphthalene{0'4 1]
aphthalene .. (SW:16:2]
(SW-29:2] [Benzene:(99!1)

. [SW-19:1
m Benzene:§142 Naphthalene:
aphthalene: Naphthalens 046} Naphthalene:’4'3 sw-1 6-4

SW;2028> [Benzene: 67:74

: SW.31
[SW.25"2) [Benzene: 64} Naphthalene:311]
SW:30:2 \ Benzene Naphthalene:
Naphthalene:{3'4 S, [Benzene:1116) aphthalene 474 SW;31:4.5 \@

SW:25:4 Naphthalene 10,36 Benzene {1176) Naphthalene 374

Senzens {101 e

ereens e Benzens: 0415
SW-23:2 Naphthalene:{0.06 1)
Benzene:25 SWi32:2 SWo14.2)

Naphthalene{0.084"] J
h Benzene:;26.8 Naphthalene:{8'8]

SW:2378'5 SW33 20}

e IND) Benzene- 311 Naphthalene: SW-14-4

Naphthalena ND) Naphthalene:{0"40) SW325 [Benzene:/46.5)
5 i SW333'6 Benzene:]

: Naphthalene:12:3]
Bonzone 11 Naphthalene:
enzene:}1'5] Naphthalene:[0.054 %)

Naphthalene:{0:12
SW-24-7,

36:3
Naphthalene:{0:72

1 inch = 80 feet Former Coke Oven Area - Cell 3
Surface Water Sample Locations
Benzene and Naphthalene Results

ARM Group Inc.

Engineers and Scientists
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{ s

32 PZMO004

C008'PZM005*
257,

CO12-PZM008A
2.300

CR02:PZMO007,

ARM Group Inc.

Engineers and Scientists

CO20:PZM004%
2311

9-PZM007*

CO13:PZM008*
1,830,

CO59-PZP002
ND)

CPR21-PZM004
(10!5]

1 inch = 300 feet

0 150 300
w1 Feet

C023'PZM008
2,760)

Notes:

e COA Wells Collected
March 27, 2019. Reported
via method 8260.

e *Most Recent Sample
2014-2015. Reported via
method 8260 or 8270.

e "Most Recent Sample
2001-2006. Reported via
method 8260 or 8270.

e Supplemental Wells Collected
May 9-May 14, 2019.
Reported via method 8270.

e Concentrations are in pg/L

e "ND" = Not Detected

e "NS" = Not Sampled

CO10:PZM006%
119)

FSTS08:PPMO07A

C024-PZM007;
21190
COAATMWS
8,650
C0O60:PZP001
1/540)

COBB-MWS
9,040

O Supplemental Shallow Well
4 COA Shallow Well

Naphthalene Distribution
(ng/L)

[ ND-10
>10-100
>100 - 1,000
>1,000 - 10,000
>10,000

C025:PZM008) D NcoceiMws
3710, 9110;

CODD-MWS

747800 T_
‘ CO56:PZP001  =CO26RZMO0Y
~2,400) B &)

CO118:-PZM007* .’-’t!ﬁ
. = {COEE:MWS
21290)

Z
(89
701

4 0. COGGIMWS]
21120)

N

M O57:PZR002
IND)

{‘,‘ C035:PZM01 3%

ﬁ»n 210)
'SW18:PZM008A :

.

Cell 5
Groundwater Naphthalene Distribution
Shallow Zone
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ARM Group Inc.

Engineers and Scientists

CO-073-PW-1

Naphthalene $1!530)

C0O-079:PW:1

——
Naphthalene:{3'680.

1inch =170 feet

® Pore Water Sample Notes:

e Pore Water Collected
April 10-April 23, 2019

e Concentrations are in pg/L

e "ND" = Not Detected

(CO-074-PW-1]
Naphthalene:{9'230)
CO-074:RW-2

Naphthalene:{8!880)

N COTRETM
Naphthalene:{0% 1]

C0-086-PW-1
I\ aphthalene 033}

C0:-095-PW-1
Naphthalene {0114}
C0-095-PW-2

Naphthalene 3074}

(CO-098-PW-1]
A NEphthalene 1352]

Former Coke Oven Area - Cell 5
Pore Water Sample Locations
Naphthalene Results




/_mé] [ ) Surface Water Sample Notes:

e Surface Water Collected
July 9-16, 2019

CO-073-SW-2 i i
@}B ° Pon?entratlons are in pg/L
C0073'SW.5 R Naphthalene: e "ND" = Not Detected
* hthal B C0O-074-SW-9,

eehthaleie Rl Naphthalene 010581

@M’E

Naphthalene:

C0O-075-SW-5, S

Naphthalene 0674
Naphthalene:
C0O:-079-SW:8'5
[Naphthalene 010641,

C0O-081-SW-2
Naphthalene:{0'3 I

C0O-084-SW-2
A\ aphthalene0'59)

C0O-087-SW-2
Naphthalene0:25] S

C0:090-SW:2
/£ Naphthalene{0'31

C0O-093-SW-2
Naphthalene:0/045 1 I

C0O-098-SW-2
Naphthalene:
/ C0O-098-SW-4

Naphthalene:{0%1/1}

1 inch = 170 feet Former Coke Oven Area - Cell 5
Surface Water Sample Locations
Naphthalene Results

ARM Group Inc.

Engineers and Scientists
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Supplemental Shallow Well Historical Intermediate/Lower Well ~ @ Pore Water Sample
Supplemental Intermediate Well Shallow Extraction Well O EA Offshore Sample
Existing Shallow Well Intermediate Extraction «=== Cross Section Line

Historical Shallow Well Soil Boring DProperty Boundary

(CO27:PZM122] CO47-PZM046 . . )
BHISEDY0 1) ¢ Existing Intermediate/Lower Well Air Sparge
(CO46:PZM0472 \

CO121 SBO75

(CO44-PZM 048] \
C0133'SB026 C0136-SB027
° CO45 PZM047, CO48-PZM044

CO 123- SBO72
CO43 PZM 04

BHISEDI02 s ‘

C0124-SB073 J

(COW-MWS el

G | [~ (¢
Wj\_m

e C010-PZM090

mm@—\ S et
o L ()

C0127:SB036, [ COLMWS Y C026:PZM032
“—\ e CO11:PZM007; 5 07 1TPZM 006 [—‘-—
—/ \—@m\—@m ° C0173-SB036 l I_“
T C0171-SB031
C030:PZM060, oy ) > ~ s COEF-MWS]

-

CO35-PZM056

1 inch = 500 feet Former Coke Oven Area
Cross Section Overview
Sample Locations

ARM Group Inc.

Engineers and Scientists 0 250 500
m——mw— Feet

P:\EnviroAnalytics Group\Coke Oven\GIS\Coke Oven 8.5x11.mxd
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Figure 27

Cross-Section A-A'
(Revision 1)

Tradepoint Atlantic

Sparrows Point, MD
ARM Project 190342M

ARM Group Inc.

Engineers and Scientists

NOTES

LEGEND

- Groundwater levels measured July 15-16, 2019.

- Cross-section is vertically exaggerated.

for Proposed Coke Point Dredged Material Containment

NAPL Observation (offshore sample from Site Assessment
Facility at Sparrows Point; EA, 2009)

é

Slag

- B: Benzene concentration in micrograms per liter

Shallow Well Groundwater Elevation

Sand

Sample collection date is March/May 2019 unless otherwise noted.

- N: Naphthalene concentration in micrograms per liter.
-U

Intermediate Well Groundwater Elevation

v

Silt/Clay

Non-detect qualifier

<€«— Groundwater Flow Direction

Pore Water

Sampling Location
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Figure 28

Cross-Section B-B'

(Revision 1)
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Intermediate Well Groundwater Elevation
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LEGEND
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Pore Water Sampling

<€— Groundwater Flow Direction

Location (~30 ft spacing)

11-05-2019 P:\EnviroAnalytics Group\190342M COA Onshore Supplemental Investigation\Documents\COA Cross Sections\XSection Bor Logs\QuickCross\B-B' Rev 1.cro




C' (south)

C (north)

(193)) NOILVYAT T3

o o o o o o
o o = S - I 15} < Ire)
139 - o ) N ) N N ) )
_ _ S
T T T o] 3
ot - - N
o
| ©
Te)
N
o
. E
o
(@] R _._D._ N
S @
52
38 &
= o
@2 | ©
g5 Q
.. £ N
L «
© @ HEE
= &
° LS
23~ LRy N S
‘o S R
g2E e g ~
- SGBE —dZ 9=
2 3eg| ffjnznmnnnnni )
g Cn.vﬁ.v e e e e e — -
5 o g o T T S m
3 -2
® N
%)) 2]
< =2
=
(&)
3 3
o 0l o
o:o:o:o:o:ouBN N
et R ey e
vavavav.O R R
o
| ©
[}
-~
vavava
R AL A LA
vavavavavavovvo
A R A e A A A At o
voouvoouvowvoouvoouvoouvo | ©
B 3
=3 -
S o
- @
.
1) ™
S L2 e o
L. = . < S
5 : = |
2 < [ S ~
2 w N ~
3 2>
: 3
QO —~
2 3~ Sy
MMmm : _ S
BEEEgh - - B
L 2ES] o & 2
=~ L
0T M%W.
d23 o
N L 1 S
. Te)
-
.o?o?o?o?o?o?.op.
600.560.660.660.660.560.5%
oo..oo.oo.oo.oo.oo....
690.660.5660.5660.5660.5 o
| ©
<
-~
R R
600.600.600 R R
o 2 0 2 g 5 e e e e o
vavavavavavavavv |0
L O [3p}
o:oo:oou owvoo:oou .oo:oo:o -
o>, %0 2. 00 5. 5 o
vavavavavavavavvo o
o:owvoo:oo:oo:oou .oo:oou : N
—
0
2 'S
-
?@ ~
<
N
o) u.v.h.v.ou.vw.ou w.ou.v.h.v.w.vw.w
o .
o
| ©
o
~
o
FO
(o]
= o
%) FO
= ©
3
(e}
o
(&)
o
FO
N~
&
W o
= FO
o
o
O =
<
W L
3
® S
7o)
k=3 m
2] <
©
o
o
o
FO
[s2}
R A R A S
vvovavavvovavavvovavavavavavv .
o:.owvoo:oo:oo:oou 0’ FO
3 N
o720 >0 5 2 M o T T T e Ty T e T
000800006 80 g s 000 806 000 00g 800 000 000 00
S c Im
3 £
a © £ —
-0
o ° 2
£ my
3 1%
15} =) g -
o o o o o o o o o o o o o o o o o o
N ~ ~ N (] < Yol © N~ [ce] (o] o ~ N [5p] < Te]
1 1 1 1 1 [ 1 1 [l -~ -~ -~ -~ -~ -~
1 1 1 1 1 1

DISTANCE (feet)

Figure 29

Cross-Section C-C'

(Revision 1)

Tradepoint Atlantic

Sparrows Point, MD
ARM Project 190342M

ARM Group Inc.

Engineers and Scientists

NOTES

- Cross-section is vertically exaggerated.

LEGEND

- Groundwater levels measured July 15-17, 2019.

for Proposed Coke Point Dredged Material Containment

NAPL Observation (offshore sample from Site Assessment
Facility at Sparrows Point; EA, 2009)

¢

- B: Benzene concentration in micrograms per liter

Sand

- N: Naphthalene concentration in micrograms per liter.

Shallow Well Groundwater Elevation

Sample collection date is March/May 2019 unless otherwise noted.

-U

Intermediate Well Groundwater Elevation

v

Silt/Clay

Non-detect qualifier

<€— Groundwater Flow Direction

Pore Water Sampling
Location (~30 ft spacing)
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Cross-Section D-D'
(Revision 1)
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Cross-Section E-E'

(Revision 1)
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Figure 32

Cross-Section F-F'

(Revision 1)

Tradepoint Atlantic

Sparrows Point, MD
ARM Project 190342M

ARM Group LLC

Engineers and Scientists

NOTES

- Cross-section is vertically exaggerated.

LEGEND

for Proposed Coke Point Dredged Material Containment

NAPL Observation (offshore sample from Site Assessment
Facility at Sparrows Point; EA, 2009)

¢

Slag

- Groundwater levels measured 7/17/2019.

Sand

- N: Naphthalene concentration in micrograms per liter.

Sample collection date is March/May 2019 unless otherwise noted.
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Table 1
Cells 1,2 and 6
Groundwater Elevations

Well Name Mea;’:feme“t DTW (ft)| TOC Elev (ft) | GW Elev (ft)| Well Name Meai;‘;teeme“t DTW (ft)| TOC Elev (ft) | GW Elev (ft)
CO02-PZMO006 9/25/2019 14.80 15.71 0.91 CO100-PZM 9/25/2019 10.38 12.27 1.89
CO02-PZM041 7/16/2019 15.96 13.88* -2.08%* CO121-PZM 9/25/2019 10.93 11.87 0.94
CO03-PZMO005 9/25/2019 6.93 13.53 6.6 COK-MWS 9/25/2019 6.06 6.62 0.56
CO16-PZMO006 9/25/2019 11.71 12.88 1.17 COK-MWI 7/15/2019 8.58 6.83 -1.75
CO18-PZMO006 9/25/2019 12.15 13.57 1.42 COL-MWS 9/25/2019 6.82 7.38 0.56
CO19-PZMO004 9/26/2019 10.95 13.27 2.32 COL-MWI 7/15/2019 9.03 7.56 -1.47
CO27-PZMO012 9/25/2019 4.50 5.12 0.62 COM-MWS 9/25/2019 7.30 8.11 0.81
CO27-PZM046 7/15/2019 6.98 5.17 -1.81 COM-MWI 7/15/2019 9.25 7.43 -1.82
C0O28-PZMO010 9/25/2019 11.70 12.34 0.64 CON-MWS 9/25/2019 11.49 12.01 0.52
CO28-PZM048 7/16/2019 11.59 12.69 1.10 CON-MWI 7/15/2019 11.54 11.99 0.45
CO36-PZMO008 9/25/2019 6.47 6.94 0.47 COO-MWS 9/25/2019 12.16 12.70 0.54
CO36-PZM043 7/15/2019 7.18 6.92 -0.26 COO-MWI 7/15/2019 12.20 12.68 0.48
CO37-PZMO038 7/15/2019 12.07 12.12 0.05 COP-MWI 7/15/2019 8.35 7.53 -0.82
CO38-PZMO006 9/25/2019 6.06 6.75 0.69 COQ-MWI 7/15/2019 6.55 6.42 -0.13
CO38-PZM043 7/15/2019 6.82 6.65 -0.17 COR-MWI 7/15/2019 11.05 11.65 0.60
C0O39-PZMO007 9/25/2019 6.90 7.75 0.85 COS-MWS 9/25/2019 13.86 14.43 0.57
C0O39-PZM042 7/15/2019 8.01 7.91 -0.10 COT-MWS 9/25/2019 10.76 11.74 0.98
C0O40-PZMO008 9/25/2019 6.60 7.47 0.87 COU-MWS 9/25/2019 13.26 14.48 1.22
CO41-PZM001 9/25/2019 12.45 13.57 1.12 COV-MWI 7/15/2019 12.02 12.20 0.18
CO41-PZMO036 7/15/2019 13.40 13.60 0.20 COW-MWS 9/25/2019 12.90 13.97 1.07
CO42-PZM004 9/25/2019 8.55 10.83 2.28 COX-MWS 9/25/2019 14.26 15.45 1.19
CO88-PZM 9/25/2019 13.03 14.07 1.04 COY-MWS 9/25/2019 12.41 13.48 1.07
C0O93-PZM 9/25/2019 10.70 12.12 1.42 COZ-MWS 9/25/2019 13.50 14.70 1.20

*Note: TOC Elevation for CO02-PZMO041 is likely incorrect.
ARM Project No. 190342M Page 1 of 1 April 15, 2020



Table 2
Pore Water Sampling Locations
Descriptions and Notes
Coke Oven Area: Cell 2

Sampling Coordinates . L. Picture (in
Sample Depth Description/Notes Appendix E)
Northing Easting
CO-046-PW - 563037.4667 1454208.472 Could not sample this location due to hard bottom
CO-047-PW - 563035.7934 1454248.437 Could not sample this location due to hard bottom
CO-048-PW-1 9 inches 563115.2998 1454165.659
CO-048-PW-3 3 feet 563115.2998 1454165.659
CO-049-PW-1 9 inches 563133.6603 1454201.504
CO-049-PW-3 3 feet 563133.6603 1454201.504
CO-050-PW - 563133.874 1454253.466 Cannot sample this location due to hard bottom
3 foot sample was not collected due to low permeability
CO-051-PW-1 9 inches 563361.1131 1454614.597 of substrate; screen filter is covered in black mud with no
petroleum odor
CO-052-PW-1 9 inches 563328.1399 1454612062 Screen filter is covered 1n012112;:k mud with no petroleum
CO-052-PW-2 2 feet 563328.1399 1454612062 Screen filter is covered 1n012112;:k mud with no petroleum
9 inch sample was not collected due to low permeability
CO-053-PW-2 2 feet 563287.0226 1454631.006 of substrate; screen filter is covered in black mud with no
petroleum odor
CO-054-PW-1 9 inches 563380.1008 1454709.354 Screen filter is covered 1n012112;:k mud with no petroleum
CO-054-PW-3 3 feet 563380.1008 1454709.354 Screen filter is covered 1n012112;:k mud with no petroleum
CO-055-PW-1 9 inches 563333.9165 1454724.699 Screen filter is covered 1n012112;:k mud with no petroleum
CO-055-PW-2 2 feet 563333.9165 1454724.699 Screen filter is covered 1n012112;:k mud with no petroleum
9 inch sample was not collected due to low permeability
CO-056-PW-2 2 feet 563290.0779 1454710.743 of the substrate; screen filter is covered in black mud with Photo: 5
no petroleum odor
ARM Project No. 190342M Page 1 of 3 June 29, 2019



Table 2
Pore Water Sampling Locations
Descriptions and Notes
Coke Oven Area: Cell 2

Sample

Depth

Sampling Coordinates

Northing

Easting

Description/Notes

Picture (in
Appendix E)

CO-057-PW-1

9 inches

563401.094

1454768.381

3 foot sample was not collected due to low permeability
of the substrate; screen filter is covered in black mud with
no petroleum odor

CO-058-PW-1

9 inches

563346.5461

1454802.23

Screen filter is covered in black mud with no petroleum
odor

CO-058-PW-2

2 feet

563346.5461

1454802.23

Screen filter is covered in black mud with no petroleum
odor

CO-059-PW

563300.4633

1454811.622

Could not sample this location due to low permeability of
the substrate; screen filter is covered in black mud with
no petroleum odor

Photo: 6

CO-060-PW

563400.204

1454901.352

Could not sample this location due to low permeability of
the substrate; screen filter is covered in black mud with
no petroleum odor

CO-061-PW-1

9 inches

563355.5803

1454917.679

3 foot sample was not collected due to low permeability
of substrate; screen filter is covered in black mud with no
petroleum odor

Photo: 7

CO-062-PW-1

9 inches

563309.9829

1454887.332

3 foot sample was not collected due to low permeability
of substrate; screen filter is covered in black mud with no
petroleum odor

Photo: 8

CO-063-PW-1

9 inches

563422.9763

1454987.356

Screen filter is covered in black mud with no petroleum
odor

CO-063-PW-2

2 feet

563422.9763

1454987.356

Screen filter is covered in black mud with no petroleum
odor

CO-064-PW-3

3 feet

563367.3641

1455002.893

9 inch sample was not collected due to low permeability
of substrate; screen filter is covered in black mud with no
petroleum odor

CO-065-PW-1

9 inches

563321.8146

1455011.101

Screen filter is covered in black mud with no petroleum
odor
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Table 2
Pore Water Sampling Locations
Descriptions and Notes
Coke Oven Area: Cell 2

Sampling Coordinates . L. Picture (in
Sample Depth Description/Notes Appendix E)
Northing Easting
CO-065-PW-2 2 feet 563321.8146 1455011.101 Screen filter is covered 1n0‘t:11§rck mud with no petroleum
CO-066-PW-1 9 inches 563418.8298 1455102.179 Screen filter is covered 1n0‘t:11§rck mud with no petroleum
CO-066-PW-2 2 feet 563418.8298 1455102.179 Screen filter is covered 1n0‘t:11§rck mud with no petroleum
CO-067-PW-1 . 563368.6234 1455077557 Screen filter is covered in black mud with no petroleum
9 inches odor
CO-067-PW-2 563368.6234 1455077557 Screen filter is covered in black mud with no petroleum
2 feet odor

9 inch sample was not collected due to low permeability

CO-068-PW-2 2 feet 563332.4074 1455109.412 of substrate; screen filter is covered in black mud with no Photo: 9
petroleum odor
CO-069-PW-1 9 inches 563049.7789 1454128.916
CO-069-PW-2 2 feet 563049.7789 1454128.916
CO-070-PW-1 9 inches 562946.0499 1454147.482
CO-070-PW-2 2 feet 562946.0499 1454147.482
CO-071-PW - 562941.8181 1454194.334 Could not sample this location due to hard bottom
CO-072-PW - 562940.4391 1454234.31 Could not sample this location due to hard bottom
ARM Project No. 190342M Page 3 of 3 June 29, 2019



Table 3

Cell 3 Groundwater Elevations

Well Name Mea;‘:feme“t DTW (ft)| TOC Elev (ft) | GW Elev (ft)
CO30-PZMO15 9/25/2019 11.87 12.3 0.43
CO30-PZM060 | 7/17/2019 13.09 13.29 0.20
CO101-PZM 9/25/2019 11.90 12.39 0.49
CO102-PZM 9/25/2019 12.40 12.88 0.48
CO103-PZM 9/25/2019 13.02 13.48 0.46
CO104-PZM 9/25/2019 12.92 13.29 0.37
COA-MWS 9/25/2019 15.14 15.63 0.49
COB-MWS 9/25/2019 13.86 14.23 0.37
COC-MWS 9/25/2019 13.94 14.32 0.38
COD-MWS 9/25/2019 13.29 13.74 0.45
COE-MWS 9/25/2019 13.39 13.98 0.59
COF-MWS 9/25/2019 14.13 14.51 0.38
COG-MWS 9/25/2019 13.30 13.77 0.47
COH-MWS 9/25/2019 13.39 13.76 0.37
COI-MWS 9/25/2019 12.89 13.30 0.41
COJ-MWS 9/25/2019 13.34 13.86 0.52
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Table 4

Pore Water Sampling Locations

Descriptions and Notes
Coke Oven Area: Cell 3

Sampling Coordinates — Picture (in
Sample Depth Description/Notes Appendix E)
Northing Easting
Screen filter is covered in black mud with petroleum
CO-016-PW-1 9 inches 561553.5854 1454927.706 odor; 3 foot sample was not collected due to low Photo: 1
permeability of substrate
CO-017-PW - 561589.8535 1454935.465 Could not sample this location due to hard bottom
CO-018-PW - 561619.6198 1454931.728 Could not sample this location due to hard bottom
CO-019-PW - 561571.7742 1454723.153 Could not sample this location due to hard bottom
Pore water and surface water specific conductance did
. not have a 30% difference and had significant
C0-020-PW-1 9 inches 561559.2165 1454610617 | jitterences in temp., ORP and DO; 3 foot sample could
not be collected due to hard bottom
CO0-021-PW - 561589.0102 1454607.104 Could not sample this location due to hard bottom
C0-022-PW - 561588.1813 1454827.463 Could not sample this location due to hard bottom
Screen filter is covered in black mud with petroleum
CO-025-PW-1 9 inches 561527.9356 1454615.503 odor; 3 foot sample could not be collected due to low Photo: 2
permeability of the substrate
C0-026-PW - 561542.1386 1454727.814 Could not sample this location due to hard bottom
CO0-027-PW - 561601.4099 1454718.491 Could not sample this location due to hard bottom
CO0-028-PW - 561617.8169 1454822.801 Could not sample this location due to hard bottom
C0-029-PW - 561558.5456 1454832.124 Could not sample this location due to hard bottom
CO0-034-PW - 561618.8039 1454603.592 Could not sample this location due to hard bottom
CO0O-035-PW - 561631.0455 1454713.83 Could not sample this location due to hard bottom
CO0-036-PW - 561647.4526 1454818.14 Could not sample this location due to hard bottom
CO0-037-PW - 561649.3861 1454927.99 Could not sample this location due to hard bottom
C0-038-PW - 561620.9393 1454383.395 Could not sample this location due to hard bottom
C0-039-PW - 561591.2518 1454379.076 Could not sample this location due to hard bottom
CO-040-PW-1 9 inches 561567.131 1454356.522 Screen filter is covered in black mud Photo: 3
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Table 4
Pore Water Sampling Locations

Descriptions and Notes
Coke Oven Area: Cell 3

Sampling Coordinates . Picture (in
Sample Depth Description/Notes Appendix E)
Northing Easting
CO-040-PW-3 3 feet 561567.131 1454356.522 Screen filter is covered in black mud
Could not sample this location due to low permeability
CO0-041-PW - 561531.8769 1454370.438 of the substrate; screen filter is covered in black mud
with petroleum odor
CO-042-PW - 561605.4205 1454490.065 Could not sample this location due to hard bottom
CO0-043-PW - 561575.4205 1454490.065 Could not sample this location due to hard bottom
CO-044-PW - 561545.4205 1454490.065 Could not sample this location due to low permeability
of the substrate; screen filter is covered in black mud
Could not sample this location due to low permeability
CO-045-PW - 561515.4205 1454490.065 of the substrate; screen filter is covered in black mud Photo: 4
with petroleum odor
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Table 5

Cell 5 Groundwater Elevations

Well Name Meai;‘:feme“t DTW (ft)| TOC Elev (ft) | GW Elev (ft)
CO23-PZMO008 |  9/25/2019 14.79 15.74 0.95
CO24-PZM007 | 9/25/2019 14.42 15.95 1.53
CO35-PZMO013 | 9/25/2019 10.31 11.06 0.75
CO55-PZM000 | 9/25/2019 14.22 15.10 0.88
CO56-PZP001 9/25/2019 15.06 15.92 0.86
CO58-PZMO001 | 9/25/2019 13.48 1431 0.83
CO59-PZP002 9/25/2019 15.84 16.75 0.91
COG60-PZP001 9/25/2019 14.99 15.83 0.84
SWI8-PZMO008 | 9/25/2019 13.2 13.36 0.16
COAA-MWS 9/25/2019 9.8 10.65 0.85
COBB-MWS 9/25/2019 15.25 16.27 1.02
COCC-MWS 9/25/2019 15.08 15.55 0.47
CODD-MWS 9/25/2019 13.36 14.37 1.01
COFF-MWS 9/25/2019 13.88 14.78 0.90
COGG-MWS 9/25/2019 12.21 12.69 0.48
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Table 6
Pore Water Sampling Locations
Descriptions and Notes
Coke Oven Area: Cell 5

Sample Depth Sampling Coordinates Description/Notes AI;:;?::;;SE)
Northing Easting
CO-073-PW-1 9 inches 562099.775 1458102.681 3 foot sample was not collected due to hard bottom
CO-074-PW-1 9 inches 562077.8959 1458136.024
CO-074-PW-2 2 feet 562077.8959 1458136.024
CO-075-PW - 561949.4456 1458096.093 Could not sample this location due to hard bottom
9 inch sample could not be collected due to low
CO-076-PW - 561953.4747 1458125.821 permeability of substrate; 3 foot sample could not be
collected due to hard bottom
CO-077-PW - 561957.5039 1458155.55 Could not sample this location due to hard bottom
CO-078-PW - 561850.9765 1458109.439 Could not sample this location due to hard bottom
CO-079-PW-1 9 inches 561852.7893 1458139.384
CO-080-PW-1 9 inches 561853.247 1458165.104
CO-081-PW - 561750.0392 1458115.549 Could not sample this location due to hard bottom
CO-082-PW - 561753.1364 1458145.389 Could not sample this location due to hard bottom
Could not sample at this location due to low permeability
CO-083-PW - 561756.2337 1458175.229 of substrate; screen filter is covered in black mud with Photo: 10
slight petroleum odor
CO-084-PW - 561637.447 1458127.236 Could not sample this location due to hard bottom
CO-085-PW - 561637.447 1458157.236 Could not sample this location due to hard bottom
CO-086-PW-1 9 inches 561666.1498 1458183.07 3 foot sample could not be collected due to low
permeability of substrate
CO-087-PW - 561541.0459 1458128.612 Could not sample this location due to hard bottom
CO-088-PW - 561541.0459 1458158.612 Could not sample this location due to hard bottom
Could not sample this location due to low permeability of Photo: 11
CO-089-PW - 561541.0459 1458188.612 substrate; screen filter is covered in black mud with slight Photo: 12
petroleum odor '
CO-090-PW - 561448.53 1458126.511 Could not sample this location due to hard bottom
CO-091-PW - 561448.53 1458156.511 Could not sample this location due to hard bottom
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Table 6

Pore Water Sampling Locations

Descriptions and Notes
Coke Oven Area: Cell 5

Sampling Coordinates

Picture (in

Sample Depth Description/Notes Appendix E)
Northing Easting
Could not sample this location due to low permeability of
CO-092-PW - 561448.53 1458186.511 substrate; screen filter is covered in black mud with slight
petroleum odor

CO-093-PW - 561348.1177 1458135.579 Could not sample this location due to hard bottom

CO-094-PW - 561350.816 1458165.457 Could not sample this location due to hard bottom
C0-095-PW-1 9 inches 561360.0423 1458199.751 Sereen filer is covered in black mud

with slight petroleum odor
CO-095-PW-2 2 feet 561360.0423 1458199.751 Sereen filter is covered in black mud Photo: 13
with slight petroleum odor
CO-096-PW - 561252.7034 1458149.966 Could not sample this location due to hard bottom
CO-097-PW - 561257.1765 1458179.631 Could not sample this location due to hard bottom
Screen filter is covered in black mud
CO-098-PW-1 561238.9088 1458208.577 with slight petroleum odor; 3 foot sample could not be
- collected due to low permeability of substrate
CO-099-PW - 562193.4503 1458068.083 Could not sample this location due to hard bottom
CO-100-PW - 562195.4336 1458098.018 Could not sample this location due to hard bottom
Could not sample this location due to <30% difference in
CO-101-PW 562197.417 1458127.952 specific conductance between pore water and surface
- water
CO-102-PW - 562069.9233 1458076.268 Could not sample this location due to hard bottom

ARM Project No. 190342M
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Shallow Groundwater Sample Results

Table 7

Cells1,2 and 6

Parameter Units || COK-MWS [ COL-MWS [ COM-MWS | CON-MWS | COO-MWS [ COS-MWS | COT-MWS | COU-MWS
Volatile Organic Compounds
Benzene ng/L 7,420 16,100 2,390 33,400 38,400 11,100 337,000 514,000
Ethylbenzene ug/L 31.5 231 299 147 155 17 1,020 780
Toluene pg/L 331 8,270 3,260 8,330 9,020 663 122,000 23,200
Xylene ng/L 240 1,980 2,970 2,540 2,420 269 24,400 11,100
Semi-Volatile Organic Compounds
2-Methylnaphtha1<;ne ug/L 0.4 69.7J 121 68.5J 156 10 NA NA
Acenaphthene ug/L 0.22 103 U 985U 98 U 99U 0.68 NA NA
Acenaphthylene ug/L 0.2 103 U 985U 40.1J 102 2.7 NA NA
Anthracene ng/L 0.056 J 103 U 985U 98 U 99U 0.2 NA NA
Benzo(a)anthracene ug/L 0.1U 103 U 985U 98 U 99U 0.068 J NA NA
Benzo(a)pyrene ug/L 0.019J 103 U 985U 98 U 99U 0.062 J NA NA
Benzo(b)fluoranthene ug/L 0.041J 103 U 985U 98 U 99U 0.1 NA NA
Benzo(g,h,i)perylene ug/L 0.1U 103 U 985U 98 U 99U 0.039 J NA NA
Benzo(k)fluoranthene ug/L 0.036 J 103 U 985U 98 U 9 U 0.092 J NA NA
Chrysene ug/L 0.1U 103 U 985U 98 U 9 U 0.047 J NA NA
Dibenz(a,h)anthracene ug/L 0.1U 103 U 985U 98 U 9 U 0.098 U NA NA
Fluoranthene ng/L 0.077 J 103 U 985U 98 U 99U 0.27 NA NA
Fluorene ug/L 0.17 103 U 985U 98 U 99U 1.0 NA NA
Indeno(1,2,3-cd)pyrene ng/L 0.1U 103 U 985U 98 U 99U 0.035J NA NA
Naphthalene ug/L 83 2,520 2,710 2,700 J 4,810 J 1,880 126 600
Phenanthrene pg/L 0.2 103 U 985U 98 U 99U 0.94 NA NA
Pyrene ug/L 0.059 J 103 U 985U 98 U 99U 0.19 NA NA
TPH
Diesel Range Organics ug/L 1,010 J 4,300 10,300 3,100 4,550 2,160 J 3,780 4,540
Gasoline Range Organics ng/L 16,500 48,800 17,300 92,700 89,100 30,000 615,000 J [ 726,000 J

Detections in bold

U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.

NA: Not Analyzed
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Table 7
Cells 1,2 and 6
Shallow Groundwater Sample Results

Parameter Units [ COW-MWS | COX-MWS | COY-MWS | COZ-MWS | CO02-PZMO006 | CO18-PZM006 | CO27-PZMO012 [ CO36-PZMO008
Volatile Organic Compounds
Benzene pg/L 210,000 148,000 117,000 57,700 127,000 338,000 3,630 5,380
Ethylbenzene pg/L 316 49.5 269 194 252 63.5 35.2 15.3
Toluene pg/L 23,100 9,200 11,900 2,850 86 5,360 854 1,160
Xylene pg/L 4,120 437 2,750 548 206 1,480 308 536
Semi-Volatile Organic Compounds
2-Methylnaphthalene pg/L 14.9 NA NA NA NA NA NA NA
Acenaphthene pg/L 8.6 NA NA NA NA NA NA NA
Acenaphthylene pg/L 2.7 NA NA NA NA NA NA NA
Anthracene pg/L 2.7 NA NA NA NA NA NA NA
Benzo(a)anthracene pg/L 0.41 NA NA NA NA NA NA NA
Benzo(a)pyrene pg/L 0.16 NA NA NA NA NA NA NA
Benzo(b)fluoranthene pg/L 0.3 NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/L 0.037 J NA NA NA NA NA NA NA
Benzo(k)fluoranthene ug/L 0.27 NA NA NA NA NA NA NA
Chrysene ng/L 0.23 NA NA NA NA NA NA NA
Dibenz(a,h)anthracene pg/L 0.04 J NA NA NA NA NA NA NA
Fluoranthene ng/L 3.5 NA NA NA NA NA NA NA
Fluorene pg/L 8.9 NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene ng/L 0.043 J NA NA NA NA NA NA NA
Naphthalene pg/L 895 39.8 271 120 231 221 316 248
Phenanthrene pg/L 15.8 NA NA NA NA NA NA NA
Pyrene pg/L 2.0 NA NA NA NA NA NA NA
TPH
Diesel Range Organics pg/L 4,030 J 2,450 4,110 3,460 NA NA NA NA
Gasoline Range Organics ug/L 871,000 180,000 J | 146,000 J 68,000 J NA NA NA NA

Detections in bold

U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.

J: The positive result reported for this analyte is a quantitative estimate.

NA: Not Analyzed
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Table 7
Cells 1,2 and 6

Shallow Groundwater Sample Results

Parameter Units | CO38-PZMO006 | CO39-PZMO007 | CO40-PZMO008 | CO41-PZM001 | CO42-PZM004 | CO93-PZM
Volatile Organic Compounds
Benzene pg/L 4,660 282 40.5 1.7 1.1 162,000
Ethylbenzene pg/L 59 0.99J 1U 1U 1U 752
Toluene pg/L 1,100 9.9 4.7 0.60 J 1.4 425,00
Xylene pg/L 490 4.7 2.87J 3U 1.4J 9,840
Semi-Volatile Organic Compounds
2-Methylnaphthalgne pg/L NA NA NA NA NA NA
Acenaphthene pg/L NA NA NA NA NA NA
Acenaphthylene pg/L NA NA NA NA NA NA
Anthracene pg/L NA NA NA NA NA NA
Benzo(a)anthracene pg/L NA NA NA NA NA NA
Benzo(a)pyrene pg/L NA NA NA NA NA NA
Benzo(b)fluoranthene pg/L NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/L NA NA NA NA NA NA
Benzo(k)fluoranthene pg/L NA NA NA NA NA NA
Chrysene ng/L NA NA NA NA NA NA
Dibenz(a,h)anthracene pg/L NA NA NA NA NA NA
Fluoranthene ng/L NA NA NA NA NA NA
Fluorene pg/L NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene ug/L NA NA NA NA NA NA
Naphthalene ug/L | 1,520 433 16 2U 2U 1670
Phenanthrene ug/L NA NA NA NA NA NA
Pyrene ug/L | NA NA NA NA NA NA
TPH
Diesel Range Organics pg/L NA NA NA NA NA NA
Gasoline Range Organics ug/L NA NA NA NA NA NA

Detections in bold

U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.

NA: Not Analyzed
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Table 8
Cells 1,2 and 6
Intermediate Groundwater Sample Results

Parameter Units COK-MWI | COL-MWI | COM-MWI | CON-MWI | COO-MWI | COP-MWI | COQ-MWI [ COR-MWI [ COV-MWI
Volatile Organic Compounds
Benzene pg/L 3,080 18,800 33,600 51,700 66,600 J 264,000 116,000 252,000 361,000
Ethylbenzene pg/L 9.2 206 379 182 271 917 716 574 918
Toluene pg/L 50.8 6,460 9,900 11,700 17,500 37,100 42,700 57,000 50,200
Xylene pg/L 46.7 1,750 2,580 2,870 4,210 10,800 13,800 8,940 58,500
Semi-Volatile Organic Compounds
2-Methylnaphthalene pg/L 0.55 59.57J 165 75.9J 293 NA NA NA 41.6 J
Acenaphthene pg/L 0.45 103 U 99.5U 99U 97.6 U NA NA NA 4.9
Acenaphthylene pg/L 0.21 103 U 99.5U 43.1J 182 NA NA NA 9.7
Anthracene pg/L 0.14 103 U 99.5 U 9 U 97.6 U NA NA NA 2.2
Benzo(a)anthracene pg/L 0.099 U 103 U 99.5U 99U 97.6 U NA NA NA 0.17
Benzo(a)pyrene pg/L 0.099 U 103 U 99.5U 99U 97.6 U NA NA NA 0.038 J
Benzo(b)fluoranthene pg/L 0.099 U 103 U 99.5U PYU 97.6 U NA NA NA 0.083 J
Benzo(g,h,i)perylene pg/L 0.099 U 103 U 99.5 U 99U 97.6 U NA NA NA 0.099 U
Benzo(k)fluoranthene pg/L 0.099 U 103 U 99.5U 99U 97.6 U NA NA NA 0.074J
Chrysene pg/L 0.099 U 103 U 99.5U 99U 97.6 U NA NA NA 0.084 J
Dibenz(a,h)anthracene pg/L 0.099 U 103 U 99.5U 99U 97.6 U NA NA NA 0.099 U
Fluoranthene pg/L 0.35 103 U 99.5 U 9 U 97.6 U NA NA NA 2.5
Fluorene pg/L 0.66 103 U 99.5U 99U 55.3J NA NA NA 7.7
Indeno(1,2,3-cd)pyrene pg/L 0.099 U 103 U 99.5U 99U 97.6 U NA NA NA 0.099 U
Naphthalene pg/L 56.4 2,050 4,060 3,370 J 8,570 947J 1,800 J 43,500 J 1,770
Phenanthrene pg/L 1.7 103 U 99.5 U 99U 56.8 J NA NA NA 114
Pyrene pg/L 0.23 103 U 995U 99U 97.6 U NA NA NA 1.4
TPH
Diesel Range Organics pg/L 348J 3,910 6,330 2,940 5,320 3,510 4,050 24,200 5,110 J
Gasoline Range Organics pg/L 6,620 49,500 76,100 123,000 147,000 419,000 J 234,000 J 600,000 472,000

Detections in bold

U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.
NA: Not Analyzed
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Table 8
Cells 1,2 and 6
Intermediate Groundwater Sample Results

Parameter Units CO27-PZM046 | CO36-PZM043 | CO37-PZMO038 | CO38-PZM043 | CO39-PZM042 | CO41-PZMO036
Volatile Organic Compounds
Benzene ug/L 191,000 22,200 13,900 04J 1,290 224,000
Ethylbenzene ug/L 552 76.1 244 1U 12.3 520
Toluene pg/L 35,100 4,210 8,190 1U 377 71,800
Xylene ng/L 7,360 1,150 1,930 3U 117 11,300
Semi-Volatile Organic Compounds
2-Methylnaphthalene ug/L NA NA NA NA NA NA
Acenaphthene ug/L NA NA NA NA NA NA
Acenaphthylene ug/L NA NA NA NA NA NA
Anthracene ug/L NA NA NA NA NA NA
Benzo(a)anthracene ug/L NA NA NA NA NA NA
Benzo(a)pyrene ug/L NA NA NA NA NA NA
Benzo(b)fluoranthene ug/L NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/L NA NA NA NA NA NA
Benzo(k)fluoranthene ug/L NA NA NA NA NA NA
Chrysene ug/L NA NA NA NA NA NA
Dibenz(a,h)anthracene ug/L NA NA NA NA NA NA
Fluoranthene ug/L NA NA NA NA NA NA
Fluorene ng/L NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene ug/L NA NA NA NA NA NA
Naphthalene ug/L 14,100 745 1,370 2U 1,280 382
Phenanthrene ug/L NA NA NA NA NA NA
Pyrene ug/L NA NA NA NA NA NA
TPH
Diesel Range Organics ng/L NA NA NA NA NA NA
Gasoline Range Organics ng/L NA NA NA NA NA NA

Detections in bold

U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.

NA: Not Analyzed
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Cell 2 Pore Water Sample Results

Table 9

Parameter Units Wa?rrit(ggzhty CO-046-PW CO-047-PW [ CO-048-PW-1 [ CO-048-PW-3 | CO-049-PW-1 | CO-049-PW-3 | CO-050-PW [ CO-051-PW-1 [ CO-052-PW-1 | CO-052-PW-2 | CO-053-PW-2 | CO-054-PW-1 | CO-054-PW-3
Volatile Organic Compounds
Benzene ug/L 90* NS (HB) NS (HB) 1U 1U 149 19,100 NS (HB) 1U 1U 1U 1U 1U 1U
Ethylbenzene ug/L 130% NS (HB) NS (HB) 1U 1U 1.6 34.2 NS (HB) 1U 1U 1U 1U 1U 1U
Toluene ug/L 520% NS (HB) NS (HB) 1U 1U 34.9 631 NS (HB) 1U 1U 1U 1U 1U 1U
Xylene ug/L --- NS (HB) NS (HB) 3U 3U 25.4 382 NS (HB) 3U 3U 3U 3U 3U 3U
Semi-Volatile Organic Compounds
2-Methylnaphthalene ug/L --- NS (HB) NS (HB) 0.13 102 U 327 1,980 NS (HB) 0.15J 0.16 0.1U 0.31 0.15U 0.041J
Acenaphthene ug/L 90} NS (HB) NS (HB) 0.06 J 55J 10.3U 1,020 U NS (HB) 0.27 U 0.076 J 0.1U 0.1U 0.15U 0.1U
Acenaphthylene ug/L 306.9~ NS (HB) NS (HB) 0.38 102 U 39J 1,590 NS (HB) 0.24J 0.3 0.1U 0.14 0.15U 0.084 J
Anthracene ug/L 400% NS (HB) NS (HB) 0.37 102 U 10.3U 1,020 U NS (HB) 0.27 0.38 0.1U 0.1U 0.15U 0.073J
Benzo(a)anthracene ug/L 0.0013% NS (HB) NS (HB) 1.0 102 U 457 1,020 U NS (HB) 0.62 0.97 0.05J 0.048 J 0.061 J 0.19
Benzo(a)pyrene ug/L 0.00013% NS (HB) NS (HB) 1.9 102 U 33J 1,020 U NS (HB) 1.2 1.8 0.067 J 0.045 J 0.068 J 0.35
Benzo(b)fluoranthene ug/L 0.0013% NS (HB) NS (HB) 3.2 102 U 5.6J 1,020 U NS (HB) 2.1 3.0 0.096 J 0.065J 0.13J 0.67
Benzo(g,h,i)perylene ug/L 0.4391~ NS (HB) NS (HB) 1.1 102 U 10.3U 1,020 U NS (HB) 0.68 1.1 0.1U 0.036 J 0.15U 0.21
Benzo(k)fluoranthene ug/L 0.013% NS (HB) NS (HB) 2.7 102 U 4.87J 1,020 U NS (HB) 1.9 2.8 0.034 J 0.1U 0.11J 0.57
Chrysene ug/L 0.13% NS (HB) NS (HB) 1.1 102 U 10.3U 1,020 U NS (HB) 0.72 1.0 0.1U 0.1U 0.15U 0.22
Dibenz(a,h)anthracene ug/L 0.00013% NS (HB) NS (HB) 0.33 102 U 10.3U 1,020 U NS (HB) 0.16J 0.29 01U 0.1U 0.15U 0.044 J
Fluoranthene ug/L 20% NS (HB) NS (HB) 2.8 102 U 11.6 1,020 U NS (HB) 1.5 1.5 0.07J 0.07J 0.11J 0.45
Fluorene ug/L 70% NS (HB) NS (HB) 0.12 102 U 10.3U 436 J NS (HB) 0.11J 0.14 0.1U 01U 0.15U 01U
Indeno(1,2,3-cd)pyrene ug/L 0.0013% NS (HB) NS (HB) 1 102 U 10.3U 1,020 U NS (HB) 0.57 0.89 0.1U 01U 0.15U 0.17
Naphthalene ug/L 193.5~ NS (HB) NS (HB) 2.9 6,380 500 72,000 NS (HB) 1.7J 2 0.096 J 11.5 045 B 042 B
Phenanthrene ug/L 19.13~ NS (HB) NS (HB) 0.61 56.9J 10.3U 862 J NS (HB) 0.45 0.62 01U 0.048 J 0.15U 0.11
Pyrene ng/L 30% NS (HB) NS (HB) 2.6 102 U 9.7J 1,020 U NS (HB) 1.3 1.4 0.1 0.059J 0.099 J 0.36
TPH
Diesel Range Organics ug/L 50" NS (HB) NS (HB) 343 J 4,620 1,210J 26,400 NS (HB) 3,970 J 2,610 J 118J 69.4 B 262 265J
Gasoline Range Organics ug/L 1,700 NS (HB) NS (HB) 200 U 200 U 457 47,400 NS (HB) 1857 200 U 200 U 200 U 200 U 200 U

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria.
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.
B: This analyte was not detected substantially above the level of the associated method blank/preparation or field blank.
NS (HB): Not sampled due to hard bottom
NS (LP): Not sampled due to low porosity
*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)
{Human health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)

~Narcosis Secondary Chronic Value
“Marine No Observed Effect Concentrations (NOEC) Environmental Effects-Based Concentrations for TPH, Toxicity in Marine Water and Freshwater

ARM Project No. 190342M
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Cell 2 Pore Water Sample Results

Table 9

Parameter Units Watce;it(ggzhty CO-055-PW-1 | CO-055-PW-2 [ CO-056-PW-2 [ CO-057-PW-1 | CO-058-PW-1 | CO-058-PW-2 | CO-059-PW CO-060-PW [ CO-061-PW-1 | CO-062-PW-1 | CO-063-PW-1 | CO-063-PW-2 [ CO-064-PW-3
Volatile Organic Compounds
Benzene ug/L 90* 1U 1U 1U 1U 0.80 J 1U NS (LP) NS (LP) 1U 1U 34 1U 1U
Ethylbenzene pg/L 130% 1U 1U 1U 1U 1U 1U NS (LP) NS (LP) 1U 1U 1U 1U 1U
Toluene pg/L 520% 1U 1U 1U 1U 1U 1U NS (LP) NS (LP) 1U 1U 1 1U 1U
Xylene pg/L --- 3U 3U 3U 3U 3U 3U NS (LP) NS (LP) 3U 3U 3U 3U 3U
Semi-Volatile Organic Compounds
2-Methylnaphthalene ug/L --- 0.72 0.03J 0.1U 0.09J 0.68J 0.097 J NS (LP) NS (LP) 0.18U 0.54J 4.4 0.059 J 0.03J
Acenaphthene ug/L 90% 0.41 0.099 U 0.1U 0.28 U 0.25J 0.34 U NS (LP) NS (LP) 0.18U 0.24J 2 0.031J 0.098 U
Acenaphthylene ug/L 306.9~ 1.6 0.055J 0.1U 0.28 U 0.83 0.34 U NS (LP) NS (LP) 0.18U 0.68 8.1 0.13 0.098 U
Anthracene ug/L 400% 1.9 0.052J 0.1U 0.28 U 1.1 0.12J NS (LP) NS (LP) 0.18 U 1.1 7.8 0.14 0.098 U
Benzo(a)anthracene ug/L 0.0013% 5.4 0.12 0.1U 0.15J 3.1 03J NS (LP) NS (LP) 0.18 U 2.3 23.2 0.61 0.054 J
Benzo(a)pyrene ug/L 0.00013% 9.1 0.19 0.018J 0.17J 4.9 0.47 NS (LP) NS (LP) 0.061 J 3.8 42.2 0.76 0.094 J
Benzo(b)fluoranthene ug/L 0.0013% 15.2 0.34 0.1U 0.33 8.2 0.63 NS (LP) NS (LP) 0.11J 7.3 72.1 1.3 0.12
Benzo(g,h,i)perylene ug/L 0.4391~ 5.5 0.12 0.1U 0.28 U 3.1 0.32J NS (LP) NS (LP) 0.18U 2.2 15.9 0.35 0.061J
Benzo(k)fluoranthene ug/L 0.013% 14 0.32 0.1U 0.28 J 7.7 0.25J NS (LP) NS (LP) 0.11J 6.2 61.6 1.1 0.046 J
Chrysene ug/L 0.13% 5.8 0.11 0.1U 0.28 U 3.1 0.29J NS (LP) NS (LP) 0.18U 2.7 24.6 0.34 0.052J
Dibenz(a,h)anthracene ng/L 0.00013% 1.6 0.031J 0.1U 0.28 U 0.84 0.34 U NS (LP) NS (LP) 0.18 U 0.6 J 4.8 0.083J 0.098 U
Fluoranthene ug/L 20% 6.3 0.26 0.1U 0.24J 5.3 0.67 NS (LP) NS (LP) 0.094 J 4.5 32.2 1.6 0.19
Fluorene ug/L 70% 0.74 0.099 U 0.1U 0.28 U 042 J 0.34 U NS (LP) NS (LP) 0.18U 0.38J 3.2 0.051J 0.098 U
Indeno(1,2,3-cd)pyrene ug/L 0.0013% 4.5 0.1 0.1U 0.28 U 2.7 0.26 J NS (LP) NS (LP) 0.18U 1.8 15.2 0.29 0.046 J
Naphthalene pg/L 193.5~ 8.4 0.33 0.35 157 6.2 0.59 NS (LP) NS (LP) 0.14B 6.4 63.9J 12B 0.29
Phenanthrene ug/L 19.13~ 3.2 0.086 J 0.1U 0.28 U 1.8 0.2J NS (LP) NS (LP) 0.18 U 1.7 13.3 0.17 0.098 U
Pyrene pg/L 30% 7.1 0.27 0.1U 02J 4.9 0.59 NS (LP) NS (LP) 0.18 U 4.4 38.4 1.5 0.2
TPH
Diesel Range Organics pg/L 500 565 J 113J 113J 2457 158 J 1150 J NS (LP) NS (LP) 379J 1,010 J 6,280 193J 143 J
Gasoline Range Organics pg/L 1,700" 200 U 200 U 200 U 200 U 200 U 200 U NS (LP) NS (LP) 200 U 200 U 200 U 200 U 200 U

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria.
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.
B: This analyte was not detected substantially above the level of the associated method blank/preparation or field blank.
NS (HB): Not sampled due to hard bottom
NS (LP): Not sampled due to low porosity
*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)
iHuman health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)

~Narcosis Secondary Chronic Value
~Marine No Observed Effect Concentrations (NOEC) Environmental Effects-Based Concentrations for TPH, Toxicity in Marine Water and Freshwater

ARM Project No. 190342M
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Table 9

Cell 2 Pore Water Sample Results

Parameter Units Wa?;gg:hty CO-065-PW-1 | CO-065-PW-2 | CO-066-PW-1 [ CO-066-PW-2 | CO-067-PW-1 | CO-067-PW-2 | CO-068-PW-1 | CO-068-PW-2 [ CO-069-PW-1 | CO-069-PW-2 [ CO-070-PW-1 [ CO-070-PW-2| CO-071-PW | CO-072-PW
Volatile Organic Compounds
Benzene pg/L 90* 1U 1U 0.78 J 0.62 J 1U 1U 1U 1U 0.99 J 104 17,200 9,470 NS (HB) NS (HB)
Ethylbenzene pg/L 130% 1U 1U 1U 1U 1U 1U 1U 1U 1U 0.53J 41 127 NS (HB) NS (HB)
Toluene pg/L 520% 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1,910 128 NS (HB) NS (HB)
Xylene ug/L --- 3U 3U 3U 3U 3U 3U 3U 3U 3U 257 511 421 NS (HB) NS (HB)
Semi-Volatile Organic Compounds
2-Methylnaphthalene ug/L --- 0.1U 0.1U 0.17U 0.099 U 0.099 U 0.099 U NS (LP) 0.099 U 0.07J 33.3U 679 J 1,020 U NS (HB) NS (HB)
Acenaphthene ug/L 90% 0.1U 0.1U 0.17U 0.037J 0.099 U 0.099 U NS (LP) 0.099 U 0.22 33.3U 990 U 956 J NS (HB) NS (HB)
Acenaphthylene ug/L 306.9~ 0.1U 0.1U 0.17U 0.049 J 0.099 U 0.037J NS (LP) 0.099 U 0.32 33.3U 580 J 1,020 U NS (HB) NS (HB)
Anthracene ug/L 400% 0.1U 0.1U 0.17U 0.043J 0.099 U 0.099 U NS (LP) 0.099 U 0.83 11.1J 990 U 1,020 U NS (HB) NS (HB)
Benzo(a)anthracene ug/L 0.0013% 0.1U 0.045J 0.075J 0.13 0.099 U 0.058 J NS (LP) 0.099 U 1.3 2057 990 U 1,020 U NS (HB) NS (HB)
Benzo(a)pyrene ug/L 0.00013% 0.013J 0.052J 0.11J 0.13 0.099 U 0.071J NS (LP) 0.099 U 2.8 29.9J 990 U 1,020 U NS (HB) NS (HB)
Benzo(b)fluoranthene ug/L 0.0013% 0.1U 0.072 J 0.22 0.26 0.099 U 0.11 NS (LP) 0.099 U 3.4 52.9 990 U 1,020 U NS (HB) NS (HB)
Benzo(g,h,i)perylene ug/L 0.4391~ 0.1U 0.1U 0.17U 0.058 J 0.099 U 0.041J NS (LP) 0.099 U 1.5 16.6 J 990 U 1,020 U NS (HB) NS (HB)
Benzo(k)fluoranthene ug/L 0.013% 0.1U 0.032J 0.19 0.22 0.099 U 0.1 NS (LP) 0.099 U 1.4 454 990 U 1,020 U NS (HB) NS (HB)
Chrysene ug/L 0.13% 0.1U 0.1U 0.17U 0.1 0.099 U 0.05J NS (LP) 0.099 U 1.5 2057 990 U 1,020 U NS (HB) NS (HB)
Dibenz(a,h)anthracene ug/L 0.00013% 0.1U 0.1U 0.17U 0.099 U 0.099 U 0.099 U NS (LP) 0.099 U 0.38 33.3U 990 U 1,020 U NS (HB) NS (HB)
Fluoranthene ug/L 20% 0.1U 0.085J 0.16 J 0.48 0.099 U 0.13 NS (LP) 0.099 U 7.5 83.7 990 U 1,020 U NS (HB) NS (HB)
Fluorene ug/L 70% 0.1U 0.1U 0.17U 0.099 U 0.099 U 0.099 U NS (LP) 0.099 U 0.28 33.3U 990 U 1,020 U NS (HB) NS (HB)
Indeno(1,2,3-cd)pyrene ug/L 0.0013% 0.1U 0.1U 0.17U 0.05J 0.099 U 0.034J NS (LP) 0.099 U 1.4 14.9J 990 U 1,020 U NS (HB) NS (HB)
Naphthalene ug/L 193.5~ 0.10B 0.15B 031 B 0.44 B 0.045B 0.33 NS (LP) 0.099 U 3.6 192 52,000 63,200 NS (HB) NS (HB)
Phenanthrene ug/L 19.13~ 0.1U 0.1U 0.17U 0.052J 0.099 U 0.099 U NS (LP) 0.099 U 1.3 20.8J 990 U 609 J NS (HB) NS (HB)
Pyrene pg/L 30% 0.1U 0.085J 0.15J 0.4 0.099 U 0.12 NS (LP) 0.041J 8 115 990 U 1,020 U NS (HB) NS (HB)
TPH
Diesel Range Organics pg/L 500 114J 60.7B 2477J 186 J 82.7J 2737J NS (LP) 217J 1,070 J 2,2207 10,100 18,000 NS (HB) NS (HB)
Gasoline Range Organics pg/L 1,700" 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 202 38,200 22,900 NS (HB) NS (HB)

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria.
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.
B: This analyte was not detected substantially above the level of the associated method blank/preparation or field blank.
NS (HB): Not sampled due to hard bottom
NS (LP): Not sampled due to low porosity
*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)
iHuman health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)

~Narcosis Secondary Chronic Value
“Marine No Observed Effect Concentrations (NOEC) Environmental Effects-Based Concentrations for TPH, Toxicity in Marine Water and Freshwater

ARM Project No. 190342M
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Cell 2 Surface Water Sample Results

Table 10

Parameter Units Watcerriggzhty CO-047-SW-2 | CO-048-SW-2 | CO-048-SW-8 | CO-049-SW-2 | CO-049-SW-6
Volatile Organic Compounds
Benzene ng/L 90 1.2 2.8 1 1U 1.1
Ethylbenzene ug/L 130% 1U 1U 1U 1U 1U
Toluene ng/L 5201 0.41J 0.86 J 1U 1U 1U
Xylene ug/L 3U 3U 3U 3U 3U
Semi-Volatile Organic Compounds
Naphthalene pgL | 193.5~ | 0.19 | 0.56 | 1.5 | 0.18 | 0.32

. Water Quality

Parameter Units Criteria CO-069-SW-2 | CO0-069-SW-6 | CO-070-SW-2 | CO-070-SW-7.5 | CO-072-SW-2
Volatile Organic Compounds
Benzene ng/L 90%* 1U 0.34J 1U 1U 1U
Ethylbenzene pg/L 130% 1U 1U 1U 1U 1U
Toluene ug/L 520% 1U 1U 1U 1U 1U
Xylene ng/L 3U 3U 3U 3U 3U
Semi-Volatile Organic Compounds
Naphthalene pgL | 193.5~ | 0.34J | 0.24 | 0.064 J | 0.055J | 0.099 J

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.
*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)

{Human health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)
~Narcosis Secondary Chronic Value

ARM Project No. 190342M
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Table 11
Cell 3 Shallow Groundwater Sample Results

Detections in bold
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.

ARM Project No. 190342M Page 1 of 1

Parameter Units || COA-MWS [ COB-MWS COC-MWS COD-MWS COE-MWS COF-MWS COG-MWS | COH-MWS
Volatile Organic Compounds
Benzene pg/L 34,100 1,290 46,300 16,400 4,700 748 47,300 25,800
Ethylbenzene pg/L 53.1 48J 83.5 33.6 12.1 4.6J 90.9 40.6
Toluene pg/L 2,770 160 4,140 1,330 389 145 3,560 1,910
Xylene pg/L 609 75.1 1,120 395 127 71.3 1,440 537
Semi-Volatile Organic Compounds
Naphthalene ||- ug/L | 2,630 | 4,400 | 5,530 [ 3,400 | 3430 | 4,650 | 10,600 | 2,350
Parameter Units [[ COI-MWS | COJ-MWS | CO30-PZMO15 | CO101-PZM | CO102-PZM | CO103-PZM | CO104-PZM
Volatile Organic Compounds
Benzene pg/L 145 1,440 51,000 10 9,730 995 1.9
Ethylbenzene pg/L 097J 3.2 87.3 1U 17.4 257 1U
Toluene pg/L 12.7 120 3,890 1U 716 53.6 1U
Xylene pg/L 9.8 41 1,190 3U 202 31.1 3U
Semi-Volatile Organic Compounds
Naphthalene || pg/L || 4,840 | 1,600 | 2,710 | 2U | 888 | 71 | 1.9J

June 27,2019



Cell 3 Pore Water Sample Results

Table 12

Parameter Units Wagrrigr‘;zhty CO-016-PW-1 | CO-017-PW | CO-018-PW | CO-019-PW | CO-020-PW-1 | CO-021-PW | CO-022-PW
Volatile Organic Compounds
Benzene ng/L 90* 1U NS (HB) NS (HB) NS (HB) 1,990 NS (HB) NS (HB)
Ethylbenzene ug/L 130% 1U NS (HB) NS (HB) NS (HB) 2.9 NS (HB) NS (HB)
Toluene ug/L 5207 1U NS (HB) NS (HB) NS (HB) 141 NS (HB) NS (HB)
Xylene ng/L 3U NS (HB) NS (HB) NS (HB) 45.4 NS (HB) NS (HB)
Semi-Volatile Organic Compounds
Naphthalene T el | 193.5~ | NS(P) | NSMHB) | NSHB) | NS(HB) | 176 NS(HB) | NS(HB) |
Parameter Units Wagrrigr‘;;‘my C0-025-PW-1 | CO-026-PW | CO-027-PW | CO-028-PW | CO-029-PW | CO-034-PW | CO-035-PW
Volatile Organic Compounds
Benzene ng/L 90* 19.4 NS (HB) NS (HB) NS (HB) NS (HB) NS (HB) NS (HB)
Ethylbenzene ug/L 130% 1.4 NS (HB) NS (HB) NS (HB) NS (HB) NS (HB) NS (HB)
Toluene ug/L 520 8.6 NS (HB) NS (HB) NS (HB) NS (HB) NS (HB) NS (HB)
Xylene ng/L 17.8 NS (HB) NS (HB) NS (HB) NS (HB) NS (HB) NS (HB)
Semi-Volatile Organic Compounds
Naphthalene T el | 193.5~ | 18700 | NS(HB) | NS(HB) | NS(HB) | NS(HB) NS(HB) | NS(HB) |

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria

U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.

NS (HB): Not sampled due to hard bottom
NS (LP): Not sampled due to low porosity

*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)

{Human health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)

~Narcosis Secondary Chronic Value

ARM Project No. 190342M
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Table 12
Cell 3 Pore Water Sample Results

Parameter Units Wagrrigr‘;:my CO-036-PW | CO-037-PW | CO-038-PW | CO-039-PW | CO-040-PW-1 | CO-040-PW-3 | CO-041-PW
Volatile Organic Compounds
Benzene ng/L 90* NS (HB) NS (HB) NS (HB) NS (HB) 9.9 165 NS (LP)
Ethylbenzene ug/L 130% NS (HB) NS (HB) NS (HB) NS (HB) 1.6 14.4 NS (LP)
Toluene ug/L 5201 NS (HB) NS (HB) NS (HB) NS (HB) 3.6 110 NS (LP)
Xylene ng/L NS (HB) NS (HB) NS (HB) NS (HB) 7.5 332 NS (LP)
Semi-Volatile Organic Compounds
Naphthalene [ wer | 193.5~ NS (HB) NS(HB) | NSHB) | NSs(HB) | 7,160 | 17,900 | NS(LP)
Parameter Units Watcerrigr‘;:hty CO-042-PW | CO-043-PW | CO-044-PW | CO-045-PW
Volatile Organic Compounds
Benzene ng/L 90* NS (HB) NS (HB) NS (LP) NS (LP)
Ethylbenzene ug/L 130% NS (HB) NS (HB) NS (LP) NS (LP)
Toluene pg/L 5207 NS (HB) NS (HB) NS (LP) NS (LP)
Xylene ng/L NS (HB) NS (HB) NS (LP) NS (LP)
Semi-Volatile Organic Compounds
Naphthalene [ wer | 193.5~ NS (HB) NS(HB) | NS(LP) | NS(LP)

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.

NS (HB): Not sampled due to hard bottom
NS (LP): Not sampled due to low porosity

*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)

fHuman health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)

~Narcosis Secondary Chronic Value

ARM Project No. 190342M

Page 2 of 2

June 27, 2019



Table 13

Cell 3 Surface Water Sample Results

Parameter Units Waéerrigr‘ihty SW-14-2 | SW-14-4 | SW-15-2 | SW-15-4 | SW-16-2 | SW-16-4 | SW-17-2 | SW-182 | SW-19-1
Volatile Organic Compounds
Benzene ug/L 90* 121 46.5 158 64.5 99.1 67.7 75.6 91.4 7.8
Ethylbenzene ug/L 130% 1U 1U 1U 1U 1U 1U 1U 1U 1U
Toluene ug/L 520% 9.5 3.8 12.3 5.1 7.8 5.4 6 7.2 0.70 J
Xylene ug/L - 3.3 094 J 4.4 1.8J 2.6J 1.97J 21J 247 3U
Semi-Volatile Organic Compounds
Naphthalene~ [ weL | 193.5~ 8.8 2.3 7 27 | 53 3 | 41 4 [ 046 |

. Water Quality

Parameter Units Criteria SW-20-2 [ SW-20-4.5| SW-21-2 | SW-22-2 | SW-23-2 | SW-23-8.5| SW-24-2 | SW-24-7 [ SW-25-2
Volatile Organic Compounds
Benzene pg/L 90* 19.2 25.5 5.6 2.4 2.5 1U 1.5 36.3 27.3
Ethylbenzene ug/L 130% 1U 1U 1U 1U 1U 1U 1U 1U 1U
Toluene ug/L 520% 1.6 2.1 0.57J 1U 1U 1U 1U 2.9 2.4
Xylene ug/L - 3U 3U 3U 3U 3U 3U 3U 3U 0.81J
Semi-Volatile Organic Compounds
Naphthalene || ug/L || 193.5~ 1.2 1.5 0.41 0.12 | 0.084 J | 0.10U | 0.12 0.72 | 3.4 |

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.

NS: Not sampled

*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)
fHuman health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)
~Narcosis Secondary Chronic Value

ARM Project No. 190342M
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Cell 3 Surface Water Sample Results

Table 13

Parameter Units Waéerrigr‘ihty SW-25-4 | SW-26-1 | SW-27-1 | SW-28-1 | SW-29-2 | SW-30-2 [ SW-30-6.5| SW-31-2 | SW-31-4.5
Volatile Organic Compounds
Benzene pg/L 90* 10.1 373 736 50.9 142 11.6 1.8 6.4 11.6
Ethylbenzene ug/L 130% 1U 0.74 J 1.5 1U 1U 1U 1U 1U 1U
Toluene ng/L 520% 0.99J 27.7 67.2 4.1 10.7 1 1U 0.64 J 1
Xylene ng/L --- 3U 8.6 21.4 1.1J 3.8 3U 3U 3U 3U
Semi-Volatile Organic Compounds
Naphthalene~ [ weL | 193.5~ 0.78 4.4 185 | 17 | 43 | 036 | 0.060J | 045 | 0.35

. Water Quality

Parameter Units Criteria SW-32-2 [ SW-32-5 | SW-33-2 | SW-33-6 SW-34 SW-35 SW-36 SW-37
Volatile Organic Compounds
Benzene ng/L 90* 26.8 8.5 3.1 1 NS NS NS NS
Ethylbenzene ng/L 130% 1U 1U 1U 1U NS NS NS NS
Toluene ug/L 520% 2 0.78 J 0347 1U NS NS NS NS
Xylene ug/L - 3U 3U 3U 3U NS NS NS NS
Semi-Volatile Organic Compounds
Naphthalene [ peL | 193.5~ 0.38 0.2 04 [ 00543 | NS | NS [ NS | NS

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.

NS: Not sampled

*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)

tHuman health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)
~Narcosis Secondary Chronic Value

ARM Project No. 190342M
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Table 14
Cell 5 Shallow Groundwater Sample Results

Parameter Units | COAA-MWS | COBB-MWS COCC-MWS CODD-MWS COEE-MWS COFF-MWS
Semi-Volatile Organic Compounds
Naphthalene [ wel || 86505 | 9,040 J | 9,110 J | 14,8003 | NA | 2,490J
Parameter Units | COGG-MWS | CO23-PZM008 | CO24-PZM007 | CO26-PZM007 | CO55-PZM000 | CO56-PZP001

Semi-Volatile Organic Compounds

Naphthalene

png/L

2,120 J

2,760

2,190

961

8.9

2,400

Parameter

Units

CO57-PZP002

CO58-PZM001

CO59-PZP002

CO60-PZP001

Semi-Volatile Organic Compounds

Naphthalene

png/L

2U

701

2U

1,540

Detections in bold

U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.

NA: Not Analyzed

ARM Project No. 190342M
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Table 15
Cell 5 Pore Water Sample Results

Parameter Units Watcerrigﬁzhty CO-073-PW-1|CO-074-PW-1| CO-074-PW-2| CO-075-PW | CO-076-PW | CO-077-PW | CO-078-PW |CO-079-PW-1
Semi-Volatile Organic Compounds
Naphthalene [ per | 193.5~ | 153 | 9230 | 880 | NS(HB) [ NS(HB/LP) [ NS(HB) | NSHB) | 3,680
Parameter Units Watcerrigﬁzhty CO-080-PW-1| CO-081-PW | CO-082-PW | CO-083-PW | CO-084-PW | CO-085-PW |CO-086-PW-1| CO-087-PW
Semi-Volatile Organic Compounds
Naphthalene [ per | 193.5~ | 0.41 [ NSHB) | NSMHB) | NS(LP) | NS(HB) | NS(HB) | 0.33 [ NS (HB)
Parameter Units Watcerrigﬁzhty CO-088-PW | CO-089-PW | CO-090-PW | CO-091-PW | CO-092-PW | CO-093-PW | CO-094-PW |CO-095-PW-1
Semi-Volatile Organic Compounds
Naphthalene [ per | 193.5~ | NS@HB) | NS@LP) | NSHB) | NSHB) | NS(LP) [ NSHB) [ NSHB) | 0.14
Parameter Units Watcerrigﬁzhty CO-095-PW-2| CO-096-PW | CO-097-PW |CO-098-PW-1| CO-099-PW | CO-100-PW | CO-101-PW | CO-102-PW
Semi-Volatile Organic Compounds
Naphthalene [ weL | 193.5~ | 30.4 [ NsSHB) | NS(HB) | 352 [ NS(HB) | NS(HB) | NS(30) | NS(HB)

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria

NS (HB): Not sampled due to hard bottom

NS (LP): Not sampled due to low porosity

NS (30): Not sampled due to <30% difference in specific conductance between pore water and surface water
*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)
{Human health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)

~Narcosis Secondary Chronic Value

ARM Project No. 190342M Page 1 of 1 June 27, 2019



Table 16

Cell 5 Surface Water Sample Results

Parameter Units Watce:igzzhty CO-073-SW-2 | CO-073-SW-5 | CO-074-SW-2 | CO-074-SW-9 | CO-075-SW-2 | CO-075-SW-5

Semi-Volatile Organic Compounds

Naphthalene [ pe | 193.5~ | 0.5 | 1.1 | 0.051 J | 0.058 J | 0.45 0.67
Parameter Units Watce:igzzhty CO-079-SW-2 | CO-079-SW-8.5 | CO-081-SW-2 | CO-084-SW-2 | CO-087-SW-2 | CO-090-SW-2

Semi-Volatile Organic Compounds

Naphthalene [ peL | 193.5~ | 0.1U | 0.064) | 0.3 | 0.59 | 0.25 0.31
Parameter Units Watce:igzzhty CO-093-SW-2 | CO-098-SW-2 | CO-098-SW-4 | C0O-099-SW-1

Semi-Volatile Organic Compounds

Naphthalene [ peL | 193.5~ | 00453 | 0.1U | 0.11 | 0.065J

Detections in bold

Values in red indicate an exceedance of the Water Quality Criteria
U: The analyte was not detected in the sample. The numeric value represents the sample quantitative/detection limit.
J: The positive result reported for this analyte is a quantitative estimate.
*Human health Ambient Water Quality Criteria for consumption of organism only (noncarcinogenic)
tHuman health Ambient Water Quality Criteria for consumption of organism only (carcinogenic)

~Narcosis Secondary Chronic Value

ARM Project No. 190342M

Page 1 of 1

October 8, 2019




APPENDIX A

Boring and Well Construction Logs
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ARM Group Inc.

Engineers and Scientists

Well ID: COAA-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2
: EnviroAnalytics Group

: Sparrow's Point

:Cell 5

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations
: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)
Easting (ft)
Date/Time Started

Depth to Water (ft)
Depth to Water (ft
Bit/Auger Size (in.

—_

Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

:561979.89

: 1457970.98
:4/13/19 1450
:4/13/19 1535

1 11.27

:10.65

:25' bgs
:0Hr:10.18' TOC
148 hr: 9.93' TOC
:4.25"

Depth
(ft)

%Recovery

PID (ppm)

DESCRIPTION

uscs

Casing

COMPLETION DETAILS

10

100

15

100

100

12.9

6.7

21.3

7.6

171

12.2

7.7

28.6

42.9

20.7

55

4.7

13.6

9.9

4.0

4.2

25

10.2

7.3

1.6

(0-24") SLAG SAND and GRAVEL-sized,
with SILT, loose, brown grading to black at
20' bgs, moist, non-plastic, non-cohesive

q Cover

GW-GM

Casing
Bentonite Seal

—2" PVC Riser

—Sand

3.0

25

non-cohesive

(24-25") SAND, very fine, very dense,
greenish brown, wet, non-plastic,

sP B

2" PVC Screen

L m-——Fnd Cap

4" Protective Steel

Casing with Locking Flush Mount
Lid

2x2' concrete pad

2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 0'

Wet at 14' bgs

Bentonite Seal: 3/8" chips
Top: 0' bgs
Bottom: 4' bgs

Filter Pack: #2 Sand
Top: 4' bgs
Bottom: 25' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: &' bgs

Bottom: 25' bgs

Total Screen: 20'

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Development

Date: 04/25/2019

Purged Amount: 16 gallons
Well Volumes Removed: 6.56
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ARM Group Inc.

Project Name
Project Number

: COA Onshore Supp. Inv.

1 190342M-2

Northing (ft)
Easting (ft) :
1 4/28/19 0745

Client : EnviroAnalytics Group Date/Time Started
Engineers and Scientists Site : Sparrow's Point Date/Time Completed : 4/28/19 0915
Borehole Location :Cell 3 Surf. Elev. (ft AMSL)
ARM Representative : L. Glumac TOC Elev. (ft AMSL)
. Checked by : M. Replogel, EIT Total Well Depth (ft)  : 35'bgs
We” ID COA'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:15.31' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 15.28' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
S c
= over
Depth g g_ I
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
x [m) D _ $— Casing
S o o
0 ——2" PVC Riser
45.8 | (0-10") SLAG, SAND and GRAVEL-sized, 4" Protective Steel
7 402 with SILT, loose, dark brown, moist, Casing with Locking Lid
g " | non-plastic, non-cohesive 2x2' concrete pad
| 14.0 2" expandable-type cap
6.4
4.6
5— 100 SW/IGW
1 14.0 -
B i L Grout R!ser. Sph 40 PVQ
i Riser Diameter: 2 in
23.4 Riser Stickup (ags): 2.77"'
10 374
12.2 | (10-25") SLAG, SAND and GRAVEL-sized, ,
1 15.0 | loose, dark gray with some black, wet, Wet at 15" bgs
E non-plastic, non-cohesive
100 | 14.6
4 Grout: Portland w/ 5% Bentonite
| 12.4 Top: 0' bgs
9.2 Bottom: 14.5' bgs
15
E — Bentonite Seal Bentonite Seal: 3/8" chips
i h Top: 14.5' bgs
i - SW/GW 1 E1—Fine Sand Bottom: 17.5' bgs
20— 100 | Sand Blotter: #1 Sand
| - Top: 17.5' bgs
- Bottom: 18' bgs
R i Filter Pack: #2 Sand
i h Top: 18' bgs
25 - I~ Sand Bottom: 35' bgs
- | (25-35') SAND, very fine, medium dense,
7 _ | gray then very light brown, wet,
= non-plastic, non-cohesive
b 2" PVC Screen Screen: Sch 40 PVC
i B Screen Diameter: 2 in
- Slot Size: 0.010"
30— 100 i SP Top: 20' bgs
i Bottom: 35' bgs
i - Total Screen: 15'
35 _ : L | End Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent

Date: 05/07/2019

Purged Amount: 15 gallons
Well Volumes Removed: 4.04
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ARM Group Inc.

Engineers and Scientists

Project Name
Project Number
Client

Site

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed

:561776.15

1 1457813.75
:4/13/19 1400
:4/13/19 1735

Borehole Location :Cell 5 Surf. Elev. (ft AMSL) :13.61
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :16.27
. Checked by : M. Replogel, EIT Total Well Depth (ft)  :25'bgs
We" ID COBB'MWS Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr: 14.47' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 15.37' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
> | ~ T 1
Depth g g_
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
o a %) — ¢$— Casing
X | o 2 ——2" PVC Riser
0 -
4.0 | (0-25') SLAG, SAND and GRAVEL-sized, 4" Protective Steel
u with S|LT, Ioose, dark brown, moist then Casing with Locking Lid
2.7 | wet at 14.5' bgs, non-plastic, non-cohesive 2x2' concrete pad
i 2" expandable-type cap
| 2.1 Bentonite Seal
37
12.6
5— 100 Riser: Sch 40 PVC
- Riser Diameter: 2 in
1 Riser Stickup (ags): 2.69'
58.2
78.8
255 Wet at 14.5' bgs
14.4
10 Bentonite Seal: 3/8" chips
2.7 Top: 0' bgs
] Bottom: 4' bgs
1.2
100 | 4.0 SW/GW |
15 —Sand
26.3
15 Filter Pack: #2 Sand
- Top: 4' bgs
i Bottom: 25' bgs
13.6
B Screen: Sch 40 PVC
4.9 Screen Diameter: 2 in
. Slot Size: 0.010"
3.1 Top: 5' bgs
T —2" PVC Screen Bottom: 25' ng
1.7 Total Screen: 20'
20— 100
2.0
13.2
29.8
294 =
25 . L m——FEnd Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Development
Date: 04/25/2019

Purged Amount: 16 gallons
Well Volumes Removed: 8.12
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Project Name : COA Onshore Supp. Inv. Northing (ft) : 561768.07
e Project Number 1 190342M-2 Easting (ft) 1145424277
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 1 4/27/19 0945
Engineers and Scientists Site : Sparrow's Point Date/Time Completed :4/27/19 1130
Borehole Location :Cell 3 Surf. Elev. (ft AMSL) :11.30
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :14.23
. Checked by : M. Replogel, EIT Total Well Depth (ft)  : 35'bgs
We” ID COB'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:13.82' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 13.97' TOC
(page 1 of 1) Drilling Equipment  : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
5 c
= over
Depth % g_ T 1
(ft.) 2| & DESCRIPTION 8 COMPLETION DETAILS
x [m) D _ $— Casing
X | o > )
0 ——2" PVC Riser
- | (0-10") SILT and SLAG, SAND and — 4" Protective Steel
7 _ | GRAVEL-sized, loose, dark brown to gray, Grout Casing with Locking Lid
g dry, non-plastic, non-cohesive 2x2' concrete pad
_ 2" expandable-type cap
5— 100 | ML/GW
| 0.0 —Bentonite Seal
0.0
R Riser: Sch 40 PVC
- 02 ] [ —Fine Sand Riser Diameter: 2 in
0.1 Riser Stickup (ags): 2.88'
10 0.1
0.1 | (10-25") SLAG, SAND and GRAVEL-sized, ,
1 0.2 | loose, dark brown and gray, moist, wet at | Wet at 15’ bgs
E 15' bgs, non-plastic, non-cohesive
100 | 0.2
4 Grout: Portland w/ 5% Bentonite
i 0.2 Top: 0' bgs
0.2 Bottom: 4.5' bgs
15 0.0 —Sand
E Bentonite Seal: 3/8" chips
i 2.1 Top: 4.5' bgs and 26' bgs
- SW/GW Bottom: 7.5' bgs and 35' bgs
B 2" PVC Screen
0.2
0.0
20— 100 Sand Blotter: #1 Sand
] 0.0 Top: 7.5' bgs
0.4 Bottom: 8' bgs
R i Filter Pack: #2 Sand
i 2.2 = Top: 8' bgs
2.4 = Bottom: 25' bgs
25 - - =——FEnd Cap 9
0.0 | (25-35') CLAY, very firm, gray, moist, low
7 0.0 | Plasticity, cohesive
i 0.0
0.0
i 00 Screen: Sch 40 PVC
: Screen Diameter: 2 in
30— 100 CL
0.0 — Bentonite Seal Slot Size: 0.010"
i 0.0 Top: 10' bgs
B Bottom: 25' bgs
i 0.0 Total Screen: 15'
0.0
35 0.0
End of boring

TOC - Top of PVC Casing

AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/07/2019

Purged Amount: 10 gallons
Well Volumes Removed: 5.32
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Project Name
Project Number
Client

Site

ARM Group Inc.

Engineers and Scientists

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

Northing (ft)
Easting (ft)

Date/Time Started
Date/Time Completed

:561794.48

1 1457978.39
:4/13/19 1345
:4/13/19 1430

Borehole Location :Cell 5 Surf. Elev. (ft AMSL) :13.16
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :15.55
. Checked by : M. Replogel, EIT Total Well Depth (ft)  :25'bgs
We" ID COCC'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:15.21' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 15.22' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
> | ~ T ]
Depth g g_
(ft.) 3 & DESCRIPTION 8 ) COMPLETION DETAILS
x [m) D _ $— Casing
S o D
0 2" PVC Riser
0.0 | (0-4.5") SILT with SAND, loose, dark brown, & 4" Protective Steel
i moist, non-plastic, non-cohesive Casing with Locking Lid
0.8 2x2' concrete pad
B 2" expandable-type ca
100 | 2.3 ML Bentonite Seal P ype cap
1.0
3.5 -
5 (4.5-6") CONCRETE NA Riser: Sch 40 PVC
4.1 Riser Diameter: 2 in
T - Ri ick 12,73
255 | (6-14') SLAG, SAND and GRAVEL-sized, iser Stickup (ags): 2.73
i loose, dark brown, dry, non-plastic,
100 | 18.0 | non-cohesive
12.2 Wet at 14.5' bgs
18.3
10 SW/GW Bentonite Seal: 3/8" chips
19.2 Top: 0' bgs
] Bottom: 4' bgs
8.5
100 | 13.7 2
38.9 —Sand
i 19.2 | (14-16") SILT with SAND, loose, dark
15 brown, moist then wet at 14.5' bgs, ML 2" PVC Screen Filter Pack: #2 Sand
9.5 | non-plastic, non-cohesive Top: 4' bgs
. - Bottom: 25'
40 | (16-25) SLAG, SAND and GRAVEL-sized, ottom: 25' bgs
4 loose, dark brown grading to black, wet, Screen: Sch 40 PVC
15.5 | non-plastic, non-cohesive Screen Diameter: 2 in
. Slot Size: 0.010"
16.7 Top: &' bgs
B Bottom: 25' bgs
7.5 Total Screen: 20'
20— 100
21.8 SW/IGW
11.5
37.8
10.5
21.4 =
25 L m——FEnd Cap

End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Development
Date: 04/25/2019

Purged Amount: 23 gallons
Well Volumes Removed: 10.70
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ARM Group Inc.

Engineers and Scientists

Project Name
Project Number
Client

Site

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed

:561775.58

1 1454539.22
:4/27/19 1215
:4/27/19 1515

Borehole Location :Cell 3 Surf. Elev. (ft AMSL) :11.56
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :14.32
. Checked by : M. Replogel, EIT Total Well Depth (ft)  : 35'bgs
We” ID COC'MWS Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr:13.98' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 14.64' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
2| ~ C
Depth % g_ | | over
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
o a %) — ¢ Casing
X o = ——2" PVC Riser
0 -
0.0 | (0-10") SLAG, SAND and GRAVEL-sized, 4" Protective Steel
7 0.0 loose, dark brown and gray, dry, Casing with Locking Lid
g ' non-plastic, non-cohesive 2x2' concrete pad
| 0.3 2" expandable-type cap
0.7
3.8
5— 100 SW/IGW
] 4.6 — Grout
B Riser: Sch 40 PVC
i 76 Riser Diameter: 2 in
9.1 Riser Stickup (ags): 2.91'
10 131
- | (10-15") SLAG, SAND and GRAVEL-sized, ,
1 _ | with SILT, loose, dark brown and gray, Wet at 13" bgs
1 100 moist, dry then wet at 13' bgs, non-plastic, GW-GM
4 i non-cohesive ) Grout: Portland w/ 5% Bentonite
i - Top: 0' bgs
15 - Bottom: 14.5' bgs
20.6 | (15-32') SLAG, SAND and GRAVEL-sized, I Bentonite Seal ) _—
7 32.1 | loose, gray, wet, non-plastic, non-cohesive Bentonite Seal: 3/8" chips
i . Top: 14.5' bgs
474 - | Fine Sand Bottom: 17.5' bgs
43.9
843.5
20— 100 Sand Blotter: #1 Sand
| - Top: 17.5' bgs
75.1 Bottom: 18' bgs
32.8
R Filter Pack: #2 Sand
] 48.0 SW/GW Top: 18' bgs
8.4 - Bottom: 35' bgs
o5 Sand 9
6.9
1.2
241
B 2" PVC Screen
98.7
i 1407 Screen: Sch 40 PVC
: Screen Diameter: 2 in
— 100
30 - Slot Size: 0.010"
7] R Top: 20' bgs
i . - Bottom: 35' bgs
- | (32-35') SAND, very fine, medium dense, Total Screen: 15'
7 _ | very light brown, wet, non-plastic, SP
. non-cohesive =
35 - , | ! End Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/07/2019

Purged Amount: 16 gallons
Well Volumes Removed: 3.94
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ARM Group Inc.

Engineers and Scientists

Well ID: CODD-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 5

: L. Glumac

: M. Replogel, EIT

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

: 561604.50

: 1457576.29
:4/14/19 1100
:4/14/19 1205
:12.30

1 14.37

:25' bgs

: Geologic Explorations
: Kenny Sargent
: Sonic Rig 8140LS

Depth to Water (ft
Depth to Water (ft
Bit/Auger Size (in.

)

—_

:0Hr:15.01'TOC
148 hr: 13.55' TOC
1 4.25"

Depth
(ft)

%Recovery
PID (ppm)

DESCRIPTION

Cover

uscs

_ $— Casing

COMPLETION DETAILS

-
=y

3.3
0.6
1.7
100
1.1
3.1
1.0

2.1
10

10.4
35
100 | 3.3
1.3

3.4
15

3.3
7.2

2.9

100

35.0

34

(0-23") SLAG, SAND and GRAVEL-sized,
4 with SILT, loose, dark brown, dry then wet
at 10.5' bgs, non-plastic, non-cohesive

2" PVC Riser

Bentonite Seal

SW/IGW

—Sand

2" PVC Screen

13.3

39.1

(23-25") SAND, very fine, dense, black
i grading to gray, wet, non-plastic,
non-cohesive

SP

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 3.81'

Wet at 10.5' bgs

Bentonite Seal: 3/8" chips
Top: 0' bgs
Bottom: 4' bgs

Filter Pack: #2 Sand
Top: 4' bgs
Bottom: 25' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: &' bgs

Bottom: 25' bgs

Total Screen: 20'

25

End of boring

L m-——Fnd Cap

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/02/2019

Purged Amount: 19 gallons
Well Volumes Removed: 8.41
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Project Name : COA Onshore Supp. Inv. Northing (ft) :561792.57
e Project Number 1 190342M-2 Easting (ft) 1 1454723.99
= ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 1 4/9/19 0930
Engineers and Scientists Site : Sparrow's Point Date/Time Completed :4/10/19 1700
Borehole Location :Cell 3 Surf. Elev. (ft AMSL) :11.63
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :13.74
. Checked by : M. Replogel, EIT Total Well Depth (ft)  : 50' bgs
We” ID COD'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:16.82' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 13.29' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
2| ~
Depth % 5 Cover
(ft.) = DESCRIPTION & | | COMPLETION DETAILS
x [m) D _ $— Casing
X .
a = 2" PVC Riser
0 = 0 -
i 653.11 (0-6.5") SILT with trace SLAG GRAVEL, 4" Protective Steel
4 252.3| soft, dark brown, dry, non-plastic, Casing with Locking Lid
4 6618 | non-cohesive 2x2' concrete pad
| 1702 ML Grout 2" expandable-type cap
5 100 | 34
] 309.6 , isor-
7 180.6| (6.5-10") SILTY SAND with SLAG GRAVEL, , Efserg(?h 4? P\;Q
7 125.8 | loose, dark brown, dry, non-plastic, SM ] . iser Diameter: 2 in
10 7 67.1 | non-cohesive = Bentonite Seal Riser Stickup (ags): 2.54'
_ 76.3 | (10-11') SLAG GRAVEL and SILT, loose, GW/ML Wet at 15' bgs
i 49.0 \dark brown, dry, non-plastic, non-cohesive L
| 100 :513%(? (11-15") SILT with trace SLAG GRAVEL, ML % Grout: Portland w/ 5% Bentonite
7 _ | soft, dark brown, dry then very moist at = Top: 0' bgs
15 13.3 N12.5' bgs, non-plastic, non-cohesive E Bottom: 7' bgs
] 3205 | (15-20") SILTY SAND and SLAG GRAVEL, | Sand
| 100 |15000( loose, dark brown, wet,non-plastic, SM
i 3167 | non-cohesive
2679 " . .
20 = 2" PVC Screen Bentonite Seal: 3/8" ch
| |6%:1 (2024.5) SILTY SAND and SLAG GRAVEL, s o Tbus e
4 2| loose, dark brown, wet, non-plastic, = Bottom: 10' b
| 100 [808.2f hon-cohesive, strong naphtalene-like odor SM/GW E orom: 17 s
4 g??-: and product at 24.5' bgs =
25 424 5| (24.5-27") SILT and SAND, loose, black, ML/SW g
7 273.3| wet, non-plastic, non-cohesive B
4 100 ?i?? (27-29.8") CLAY, very soft, black, wet, low cL = End Cap
4 89.9 plasticity, cohesive
30 i N (29.8-30") SAND, fine, very dense, light Se ?icl)te_r%a.%k:s#z Sand
i - brown, moist, non-plastic, non-cohesive, oil SM Bo?t.om' 23. bas
] 100 [ - |lpresent at 30' bgs oAt : 9
] - |(30-32.4") SILTY SAND, very loose, black, ML
35 _ |\wet, non-plastic, non-cohesive
] - [1(32.4-34.2") SANDY SILT grading to SILT cL
7 100 | 0.3 [{with CLAY, soft, black, wet, non-plastic,
] 1.7 |{non-cohesive
40 34 1\(32.7-34.2') CLAYEY SILT, very soft, black, —Bentonite Seal Screen: Sch 40 PVC
i - |[|lwet, non-plastic, non-cohesive Screen Diameter: 2 in
T 100 | - ||(34.2-39") CLAY, very soft, black, wet, low Slot Size: 0.010"
7 3.8 ||plasticity, cohesive Top: 12' bgs
] | - - Bottom: 28' bgs
0.7 | (39-50") SAND, fine, very dene, very light SP o
45 ] - | brown, wet, non-plastic, non-cohesive Total Screen: 16
1 100 | -
50 -
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Development
Date: 04/22/2019

Purged Amount: 19 gallons
Well Volumes Removed: 6.93
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ARM Group Inc.

Project Name
Project Number
Client

Engineers and Scientists

Site

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

: 561802.96

1 1454925.93
: 4/24/19 1320
: 4/24/19 1700

Borehole Location :Cell 3 Surf. Elev. (ft AMSL) :11.34
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :13.98
. Checked by : M. Replogel, EIT Total Well Depth (ft)  : 35'bgs
We” ID COE'MWS Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr:13.37' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 13.50' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
2| ~ C
Depth % g_ | | over
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
o a %) _ $— Casing
X | o > )
0 ——2" PVC Riser
3.1 | (0-15") SILT with SLAG, SAND and — 4" Protective Steel
T 11 GRAVEL-sized, soft, dark brown, dry, Casing with Locking Lid
g ' non-plastic, non-cohesive 2x2' concrete pad
| 7.7 Jd Grout 2" expandable-type cap
1.5
11.9
5— 100
7 18.2 — Bentonite Seal
- ’ Riser: Sch 40 PVC
i 13.2 ML/GW 'l E—Fine Sand Riser Diameter: 2 in
48.4 Riser Stickup (ags): 2.61'
11.5
10 0.6 7|
i 0.3 Wet at 15' bgs
B ' Grout: Portland w/ 5% Bentonite
| 100 | 3.6 Top: 0' bgs
14.6 Bottom: 4.5' bgs
15 4.6
6.2 | (15-25') SLAG, SAND and GRAVEL-sized, ) P
T 5.9 |loose, dark brown, wet, non-plastic, Bentonite Seal: 3/8" chips
i : non-cohesive | Sand Top: 4.5' bgs and 30' bgs
3.5 Bottom: 7.5' bgs and 35' bgs
i 2" PVC Screen
3.6
69.8
20— 100 GW/SW Filter Pack: #2 Sand
| - Top: 8' bgs
25.5 Bottom: 30' bgs
3.4
1.8
B = Sand: #1
25 124 : = End Cap Top: 7.5' bgs
0.0 | (25-35') CLAY, soft, dark brown, moist, low Bottom: 8' bgs
7 0.0 | Plasticity, cohesive
0.0
B Screen: Sch 40 PVC
i 00 Screen Diameter: 2 in
0.0 Slot Size: 0.010"
30— 100 0.0 CL Top: 10' bgs
i ’ Bottom: 25' bgs
i 0.0 Total Screen: 15'
0.0 — Bentonite Seal
0.0
35 0.0
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/06/2019

Purged Amount: 10 gallons
Well Volumes Removed: 4.29
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ARM Group Inc.

Engineers and Scientists

Well ID: COFF-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 5

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations

: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)
Easting (ft)

Depth to Water (ft
Depth to Water (ft
Bit/Auger Size (in.

Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

)

—_

:561492.27

: 1458030.69

: 4/14/19 0800

: 4/14/19 0850
11172

:14.78

:25' bgs

:0 Hr: 14.04' TOC
148 hr: 14.22' TOC
:4.25"

Depth
(ft)

%Recovery
PID (ppm)

DESCRIPTION

Cover

uscs

Casing
—2" PVC Riser

COMPLETION DETAILS

o
o

0.7
10.2

29.1
100

21.4
41

6.6
10

12.7
100 | 3.2

9.7

(0-14") SLAG, SAND and GRAVEL-sized,
4 with SILT, loose, dark brown, dry then wet
at 11" bgs, non-plastic, non-cohesive

SW/IGW

3.1
15

(14-15') BRICK, red

NA

6.0

0.9

5.5

6.4

3.1

100

4.8

14.7

22

1.1

(15-25") SLAG, SAND and GRAVEL-sized,
i with SILT, loose, dark brown, wet,
non-plastic, non-cohesive

Bentonite Seal

—Sand

SW/IGW

2" PVC Screen

_.i:

25

End of boring

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 3.03'

Wet at 11' bgs

Bentonite Seal: 3/8" chips
Top: 0' bgs
Bottom: 4' bgs

Filter Pack: #2 Sand
Top: 4' bgs
Bottom: 25' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: &' bgs

Bottom: 25' bgs

Total Screen: 20'

—End Cap

TOC - Top of PVC Casing

AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent

Date: 04/25/2019

Purged Amount: 22 gallons
Well Volumes Removed: 9.40




06-18-2019 P:\EnviroAnalytics Group\190342M COA Onshore Supplemental Investigation\Documents\Boring Logs\2_Bor Logs\COF-MWS.bor

ARM Group Inc.

Engineers and Scientists

Project Name
Project Number
Client

Site

Borehole Location

ARM Representative

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 3

: L. Glumac

Northing (ft)
Easting (ft)
Date/Time Started

Date/Time Completed

Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

:561671.42

1 1454219.19
: 4/26/19 1400
:4/27/19 0930
:11.62

:14.51

: 35' bgs

Well ID: COF-MWS

Checked by
Drilling Company
Driller

(page 1 of 1)

Drilling Equipment

: M. Replogel, EIT

: Geologic Explorations
: Kenny Sargent

: Sonic Rig 8140LS

Depth to Water (ft)
Depth to Water (ft)
Bit/Auger Size (in.)

:0Hr: 14.05' TOC
:48 hr: 14.51' TOC
1 4.25"

COMPLETION DETAILS

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.88'

Wet at 14.5' bgs

Grout: Portland w/ 5% Bentonite
Top: 0' bgs
Bottom: 14.5' bgs

Bentonite Seal: 3/8" chips
Top: 14.5' bgs
Bottom: 17.5' bgs

Filter Pack: #2 Sand
Top: 18' bgs
Bottom: 35' bgs

Sand Blotter: #1 Sand
Top: 17.5' bgs
Bottom: 18' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 20' bgs

Bottom: 35' bgs

Total Screen: 15'

2| ~ C
Depth g 3 | - Cover
(ft.) = DESCRIPTION A
o o 1) _ $— Casing
X o =) ——2" PVC Riser
0
2.1 | (0-7") SLAG, SAND and GRAVEL-sized,
7 0.1 | loose, dark brown to gray, dry, non-plastic,
: " | non-cohesive
0.1
i 1.2 SW/GW
2.7
5— 100
i 0.0
0.0 | (7-10") SLAG, SAND and GRAVEL-sized, L Grout
7 0.7 with SILT, loose, dark brown, dry, SW/GW
= 1.6 non-plastic, non-cohesive
10 '
0.0 | (10-24') SLAG, SAND and GRAVEL-sized,
7 0.1 | loose, dark brown to gray, then gray at 15’
E " | bgs, dry then wet at 14.5' bgs, non-plastic,
| 100 | 0.2 | non-cohesive, napthalene-like odor from
0.3 | 23-25' bgs
0.5
15
0.2
b 03 — Bentonite Seal
. ' SW/GW
i 0.0 | [ }—Fine Sand
0.4
6.7
20— 100
i 08
2.8
60.6
155.8| (24-25') SANDY CLAY, medium dense, CL —Sand
25 7.5 \gray, wet, low plasticity, cohesive
] 16.6 | (25-33) SILTY SLAG, SAND and
4 6;1 GRAVELTsized, medium dense, gray, wet,
1 2-2 non-plastic, non-cohesive 2" PVC Screen
. ' GM/SM
0.9
30— 100
] 35
12.4
1.7 | (33-35') SILTY CLAY, medium dense, gray, =
T 16 wet, low plasticity, cohesive CL =
35 : - L =i Fnd Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/07/2019

Purged Amount: 16 gallons
Well Volumes Removed: 4.11
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ARM Group Inc.

Engineers and Scientists

Well ID: COGG-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 5

: L. Glumac

: M. Replogel, EIT

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

:561156.32

: 1458040.33
:4/14/19 0915
:4/14/19 1010
:10.60
:12.69

:25' bgs

Depth to Water (ft
Depth to Water (ft
Bit/Auger Size (in.

: Geologic Explorations
: Kenny Sargent
: Sonic Rig 8140LS

)

—_

:0Hr:12.50' TOC
148 hr: 12.57' TOC
1 4.25"

Depth
(ft)

%Recovery
PID (ppm)

DESCRIPTION

Cover

uscs

_ $— Casing

COMPLETION DETAILS

100

4.9
3.3

0.4
10

9.8
7.9
100 | 7.3
12.3

0.8
15

0.7

0.4

0.7

0.3

5.5

100

4.1

29

4.7

6.5

(0-25") SLAG, SAND and GRAVEL-sized,
4 and SILT, loose, dark brown, dry then wet
at 11.5' bgs, non-plastic, non-cohesive

2" PVC Riser

Bentonite Seal

SWIGW
—Sand

2" PVC Screen

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.31'

Wet at 11.5' bgs

Bentonite Seal: 3/8" chips
Top: 0' bgs
Bottom: 4' bgs

Filter Pack: #2 Sand
Top: 4' bgs
Bottom: 25' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: &' bgs

Bottom: 25' bgs

Total Screen: 20'

25

End of boring

L m-——Fnd Cap

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/25/2019

Purged Amount: 17.5 gallons
Well Volumes Removed: 7.00
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ARM Group Inc.

Project Name
Project Number
Client

Engineers and Scientists

Site

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

Northing (ft)
Easting (ft)
Date/Time Started

Date/Time Completed

: 561660.62

: 1454465.55
: 4/26/19 1030
: 4/26/19 1200

Borehole Location :Cell 3 Surf. Elev. (ft AMSL) :11.28
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :13.77
. Checked by : M. Replogel, EIT Total Well Depth (ft)  : 35'bgs
We” ID COG'MWS Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr: 13.64' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 13.99' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
S c
= over
Depth % g_ T 1
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
x [m) D _ $— Casing
S o o
0 ——2" PVC Riser
0.0 [ (0-8") SILTY SLAG GRAVEL, loose, brown, 4" Protective Steel
7 0.1 | moist, non-plastic, non-cohesive Casing with Locking Lid
4 ' 2x2' concrete pad
| 0.2 2" expandable-type cap
0.0
B GM
0.0
5— 100
i 0.0
B Riser: Sch 40 PVC
| 0.0 L Grout Riser Diameter: 2 in
3.1 | (8-13.5") SLAG, SAND and GRAVEL-sized, Riser Stickup (ags): 2.51'
7 0.3 | loose, brown and gray, moist, non-plastic,
10 0.0 non-cohesive
: 0'0 GWIswW Wet at 15' bgs
i ’ Grout: Portland w/ 5%
i 100 | 0.0 Bentonite
0.0 - Top: 0' bgs
. (13.5-15") SILT with SLAG, loose, brown, ML Bottom: 14.5' bgs
15 0.0 | moist, non-plastic, non-cohesive
307.5 _20' _qj
| I(15 30 SLAG,tSAND zlzmdt.GRAVEthz‘ed, | Bentonite Seal Bentonite Seal: 3/8" chips
i 569.5 | loose, gray, wet, non-plastic, non-cohesive Top: 14.5' bgs
91.8 | Fine Sand Bottom: 17.5' bgs
51.6
1996
20— 100 Filter Pack: #2 Sand
| - Top: 18' bgs
9.1 Bottom: 35' bgs
99.4 SW/IGW
150.6
B Sand Blotter: #1 Sand
25 15.5 —Sand Top: 17.5' bgs
1.2 Bottom: 18' bgs
1.3
1.8
b 2" PVC Screen Screen: Sch 40 PVC
i 102 Screen Diameter: 2 in
30 100 224.6 Slot Size: 0.010"
- | (30-32") CLAY, soft, gray, moist, low Top: 20" bgs
1 plasticity, cohesive CL Bottom: 35' bgs
i 1.6 ’ Total Screen: 15'
17.3 | (32-35") SAND, fine, dense, gray, wet,
7 4.7 | non-plastic, non-cohesive SP
1.5 =
35 - L mm——Fnd Cap
End of boring

TOC - Top of PVC Casing

AMSL - Above Mean Sea Level

ags - above ground surface
bgs - below ground surface
W - weight of hammer

Monitoring Well Developent

Date: 05/07/2019

Purged Amount: 16 gallons

Well Volumes Remov

ed: 3.97
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ARM Group Inc.

Engineers and Scientists

Project Name
Project Number
Client

Site

: COA Onshore Supp. Inv.
: 190342M-2
: EnviroAnalytics Group

: Sparrow's Point

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed

:561707.14

: 1454648.50

: 4/26/19 0750
: 4/26/19 1000

Borehole Location :Cell 3 Surf. Elev. (ft AMSL) :10.60
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :13.76
. Checked by : M. Replogel, EIT Total Well Depth (ft) : 35' bgs
We” ID COH'MWS Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr:12.09' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 12.29' TOC
(page 1 of 1) Drilling Equipment  : Sonic Rig Bit/Auger Size (in.)  :4.25"
S c
= over
Depth % g_ T 1
(ft.) S| & DESCRIPTION 8 COMPLETION DETAILS
x [m) D _ $— Casing
S o D
0 ——2" PVC Riser
- | (0-3') SILT, loose, dark brown, dry, 4" Protective Steel
7 0.0 | non-plastic, non-cohesive ML Casing with Locking Lid
4 ' 2x2' concrete pad
_ 0.0 2" expandable-type cap
0.3 | (3-10') SLAG, SAND and GRAVEL-sized,
T 0.7 loose, dark brown, dry, non-plastic,
5— 100 | | non-cohesive
i 05 GW
R Riser: Sch 40 PVC
i 1.2 — Grout Riser Diameter: 2 in
0.2 Riser Stickup (ags): 2.11'
10 0.9
0.7 | (10-11") SILTY SLAG, loose, dark brown, GM ,
1 14 \moist, non-plastic, non-cohesive Wet at 14’ bgs
B 100 | 46 (11-21.5") SLAG, SAND and Grout: Portland w/ 5% Bentonite
4 | GRAVEL-sized, loose, light brow to very Top:0'bgs
| 10.2 | pale brown 11-14' bgs, dark brown 14-15' Bottom: 14.5' bgs
5.0 | bgs, gray 15-21.5' bgs, dry, non-plastic,
15 0. | non-cohesive
b 1.9 SW/GW —Bentonite Seal Bentonite Seal: 3/8" chips
i : Top: 14.5' bgs
42.0 | Fine Sand Bottom: 17.5' bgs
30.3
46.0
20— 100 Filter Pack: #2 Sand
] - Top: 18' bgs
6.7 Bottom: 35' bgs
B (21.5-33") SILTY SLAG, loose, gray, wet,
| 7.7 | non-plastic, non-cohesive
50.7
R Sand Blotter: #1 Sand
25 41.2 —Sand Top: 17.5' bgs
42 4 Bottom: 18' bgs
298.8
34.8 GM
b 2" PVC Screen Screen: Sch 40 PVC
i B Screen Diameter: 2 in
954.7 Slot Size: 0.010"
30— 100 i Top: 20' bgs
i Bottom: 35' bgs
i 143.9 Total Screen: 15'
309.7
278.0| (33-35') SLAG, SAND and GRAVEL-sized,
T 715 loose, gray, wet, non-plastic, non-cohesive SW/IGW =
35 . - L =i Fnd Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/06/2019

Purged Amount: 20 gallons
Well Volumes Removed: 4.80
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ARM Group Inc.

Project Name
Project Number
Client

Engineers and Scientists Site

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:561676.61

1 1454778.73
: 4/25/19 1230
: 4/26/19 1000

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed

Borehole Location :Cell 3 Surf. Elev. (ft AMSL) :10.77
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :13.30
. Checked by : M. Replogel, EIT Total Well Depth (ft)  :32'bgs
We” ID COI'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:12.35' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 12.75' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
5 c
= over
Depth g g_ I 1
(ft.) 3 & DESCRIPTION 8 ] COMPLETION DETAILS
o o 1) _ $— Casing
e > ——2" PVC Riser
0 -
0.1 | (0-9.5') SLAG, SAND and GRAVEL-sized, 4" Protective Steel
7 0.2 | loose, brown to black, moist, non-plastic, Casing with Locking Lid
4 "~ | non-cohesive 2x2' concrete pad
_ 0.2 2" expandable-type cap
- 03 — Grout
i 0.2
R Riser: Sch 40 PVC
i 0.0 B ite Seal Riser Diameter: 2 in
0.1 — Bentonite Sea Riser Stickup (ags): 2.13'
0.0 -
10 (9.5-10.5") CLAY with SILT, very firm, very cL v | L I—Fine Sand
| 0.0 light prpwn to Iight brown, dry, low Wet at 15' bgs
0.0 [\plasticity, cohesive Grout: Portiand w/ 5% Bentonit
100 | 0.0 | (10.5-28) SLAG, SAND and Ton Obgs o memene
7 00 GRAVEL-sized, with some SILT 10.5-15' Bottomn: 6.5' bgs
i ' bgs, loose, brown to black, moist then wet o
15 0.0 | at 15' bgs, non-plastic, non-cohesive
B i Bentonite Seal: 3/8" chips
i h Top: 6.5' bgs
- Bottom: 9.5' bgs
T ) SW/GW
20— 100 Filter Pack: #2 Sand
i - —Sand Top: 10' bgs
- Bottom: 35' bgs
B i —2" PVC Screen
R Sand Blotter: #1 Sand
25 - Top: 9.5' bgs
98.5 Bottom: 10" bgs
78.2
127.9
— - Screen: Sch 40 PVC
0.8 |(28-30") SILTY SAND, very fine, dense, Screen Diameter: 2 in
] 17.5 | gray, wet, non-plastic, non-cohesive SM Slot Size: 0.010"
30— 100 c o
- | (30-35") CLAY, very firm, brown, moist, low gzﬁé:rlz' §2g'sbgs
] 65.1 | Plasticity, cohesive = Total Screen: 20"
78 g
4 85 CL End Cap
2.9
35 1.5
End of boring

TOC - Top of PVC Casing

AMSL - Above Mean

Sea Level

ags - above ground surface
bgs - below ground surface
W - weight of hammer

Monitoring Well Developent

Date: 05/06/2019

Purged Amount: 14 gallons
Well Volumes Removed: 3.76
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ARM Group Inc.

Engineers and Scientists

Well ID: COJ-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 3

: L. Glumac

: M. Replogel, EIT

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

:561684.22

: 1454936.95
: 4/25/19 730
:4/25/19 1100
:10.38
:13.86

:25' bgs

Depth to Water (ft
Depth to Water (ft
Bit/Auger Size (in.

: Geologic Explorations
: Kenny Sargent
: Sonic Rig 8140LS

)

—_

:0Hr:13.14'TOC
148 hr: 13.55' TOC
1 4.25"

Depth
(ft)

%Recovery
PID (ppm)

DESCRIPTION

Cover
I 1

— §—— Casing

uscs

COMPLETION DETAILS

2.1
1.8

3.6
100 11
23
4.9
1.9
0.5
4.6
5.8
3.0
23.8

10

100

15

100

(0-25") SLAG, SAND and GRAVEL-sized,
loose, brown to dark brown, dry then wet
at 15' bgs, non-plastic, non-cohesive

——2" PVC Riser

—'Grout

— Bentonite Seal

["—Fine Sand

SW/IGW

—Sand

—2" PVC Screen

’]HHH

25

100

(25-35") CLAY, very firm, brown, moist, low
plasticity, cohesive

—End Cap

CL

35

100

- | (35-45") SLAG, SAND and GRAVEL-sized,
- loose, brown to dark brown, wet,
- | non-plastic, non-cohesive

— Bentonite Seal

SW/IGW

45

End of boring

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 3.65'

Wet at 15' bgs

Grout: Portland w/ 5% Bentonite
Top: 0' bgs

Bottom: 4.5' bgs

Bentonite Seal: 3/8" chips
Top: 4.5' bgs
Bottom: 7.5' bgs

Filter Pack: #2 Sand
Top: 8' bgs
Bottom: 25' bgs

Sand Blotter: #1 Sand
Top: 7.5' bgs
Bottom: 8' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 10' bgs

Bottom: 25' bgs

Total Screen: 15'

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/06/2019

Purged Amount: 12 gallons
Well Volumes Removed: 5.06
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Project Name : COA Onshore Supp. Inv. Northing (ft) : 563234.63
e Project Number 1 190342M-2 Easting (ft) 1 1454749.25
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 1 4/12/19 0825
Engineers and Scientists Site : Sparrow's Point Date/Time Completed : 4/12/19 0920
Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :4.60
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :6.83
Checked by : M. Replogel, EIT Total Well Depth (ft)  : 50' bgs
We” ID COK'MWI Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:8.72' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 9.42' TOC
(page 1 of 1) Drilling Equipment  : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
2| ~
Depth % 5 Cover
(ft.) = DESCRIPTION & | | . COMPLETION DETAILS
o o 1) _ $— Casing
S o ] ——2" PVC Riser
0 - = = 0 -
4 15.4 | (0-4') SANDY SILT, medium dense, brown, 4" Protective Steel
4 21.8 | dry, non-plastic, non-cohesive ML Casing with Locking Lid
| 100 | 31.5 2x2' concrete pad
i 39.7 2" expandable-type cap
5 67.4 | (4-6') SAND and GRAVEL, loose, (_1ark SW/GW
i 1%; brown, dry, non-plastic, non-cohesive o
1 100 | 285 | (6-9.9") SAND, very fine, dense, dark .
7 66.2 | brown, wet, non-plastic, non-cohesive SP Riser: Sch 40 PVC
b ’ Riser Diameter: 2 in
10 88.9 - Riser Stickup (ags): 2.39'
i 54.8 | (9.9-11.5') Fine GRAVEL and SAND, GW/SW
i 73.3 } medium, loose, brown, wet, non-plastic,
] 100 1??3 non-cohesive L Grout Grout: Portland w/ 5% Bentonite
b .5- , an op: 0' bgs
91'8 11.5-18") SLAG, SAND and Top: 0' b
15 _ | GRAVEL-sized, loose, gray to light gray, GW/IsW Bottom: 24.5' bgs
b _ | wet, non-plastic, non-cohesive
J10 - - - Wet at 6' bgs
i 4.9 |(18-29") SLAG, SAND and GRAVEL-sized,
20 0;8 loose, light gray grading to gray, then
- grading to dark gray, wet, non-plastic, Bentonite Seal: 3/8" chips
i non-cohesive Top: 24.5' bgs
7 R SW/GW Bottom: 27.5' bgs
25— 100 | ~
7 - — Bentonite Seal
E R Sand Blotter: #1 Sand
E 39 Top: 27.5' bgs
1 , - - Bottom: 28' bgs
30 17.9 | (29-50') SAND, very fine, very dense, light 9
i - | gray then black at 48' bgs, wet, non-plastic,
J - | non-cohesive
8 ) Filter Pack: #2 Sand
] i Top: 28' bgs
35— 100 | Bottom: 50' bgs
] - — Sand
7 —2" PVC Screen
7 - SP .
40 ] Screen: Sch 40 PVC
1 R Screen Diameter: 2 in
b, R Slot Size: 0.010"
] 48 Top: 30' bgs
1 126 Bottom: 50' bgs
45—_ 100 | 56 Total Screen: 20'
] 14.1
| 8.1
| 34.7 =
6.7 =
50 End Ca
End of boring P

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/24/2019

Purged Amount: 36 gallons
Well Volumes Removed: 5.15
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Project Name : COA Onshore Supp. Inv. Northing (ft) : 563234.96
e Project Number 1 190342M-2 Easting (ft) 1 1454751.72
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 1 4/12/19 0740
Engineers and Scientists Site : Sparrow's Point Date/Time Completed :4/12/19 0815
Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :4.61
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :6.62
. Checked by : M. Replogel, EIT Total Well Depth (ft) : 15'bgs
We” ID COK'MWS Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr:6.69' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 6.61' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
I 1
2| ~
Depth g g_
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
o a %) _ $— Casing
X | o o )
0 ——2" PVC Riser
(0-4") SANDY SILT, medium dense, brown,
15.4 | dry, non-plastic, non-cohesive 4" Protective Steel
i Casing with Locking Lid
2x2' concrete pad
21.8 2" expandable-type cap
1 ML Bentonite Seal
100 | 31.5
i Riser: Sch 40 PVC
397 Riser Diameter: 2 in
. Riser Stickup (ags): 2.79'
i (4-6') SAND and GRAVEL, loose, dark
67.4 [ brown, dry, non-plastic, non-cohesive
5 SW/GW Wet at 6' bgs
187.7
i (6-9.9") SAND, very fine, dense, dark
172.7| brown, wet, non-plastic, non-cohesive
E Bentonite Seal: 3/8" chips
Top: 0' bgs
100 | 28.5 Bottom: 4' bgs
4 SP
66.2
—Sand
88.9
10 (9.9-11.5) Fine GRAVEL and SAND, L o" PVC Screen 5”‘6‘? 4'?‘;0“ #2 Sand
54.8 | medium, loose, brown, wet, non-plastic, op: 4 bgs
non-cohesive GW/SW Bottom: 15' bgs
73.3
(11.5-15") SLAG, SAND and
1 GRAVEL-sized, loose, gray to light gray,
100 |10856 wet, non-plastic, non-cohesive
B Screen: Sch 40 PVC
171.8 GW/isw Screen Diameter: 2 in
’ Slot Size: 0.010"
e Top: &' bgs
= Bottom: 15' bgs
91.8 =| Total Screen: 10'
15 L E——End Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/24/2019

Purged Amount: 7 gallons
Well Volumes Removed: 3.83
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ARM Group Inc.

Project Name
Project Number
Client

Engineers and Scientists Site

Borehole Location

Well ID: COL-MWI

ARM Representative
Checked by

Drilling Company
Driller

(page 1 of 1) Drilling Equipment

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

: 563246.33

1 1454911.00
1 4/11/19 1440
:4/11/19 1600

:Cell 2 Surf. Elev. (ft AMSL) :4.62

: L. Glumac TOC Elev. (ft AMSL) :7.56

: M. Replogel, EIT Total Well Depth (ft)  : 50' bgs

: Geologic Explorations Depth to Water (ft) 10 Hr:9.99' TOC
: Kenny Sargent Depth to Water (ft) 148 hr: 9.80' TOC
: Sonic Rig 8140LS Bit/Auger Size (in.) 14.25"

COMPLETION DETAILS

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.86'

Grout: Portland w/ 5% Bentonite
Top: 0' bgs
Bottom: 24.5' bgs

Wet at 5' bgs

Bentonite Seal: 3/8" chips
Top: 24.5' bgs
Bottom: 27.5' bgs

Product odor 11-50' bgs

Sand Blotter: #1 Sand
Top: 27.5' bgs
Bottom: 28' bgs

Filter Pack: #2 Sand
Top: 28' bgs
Bottom: 50' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 30' bgs

Bottom: 50' bgs

Total Screen: 20'

2| =
9 1S
Depth 5 s c
w | §| 2 DESCRIPTION a . , v
¥ | o ) — ¢ Casing
X | o 2 ——2" PVC Riser
0 — —
i 4.4 | (0-2") CLAY, firm, red to light red, dry, low cL
i 24711 plasticity, cohesive
b 5 | (2-5') SILT, SAND and GRAVEL, medium
15.2 : i ML/SW
7 48.9 | dense, brown, moist, non-plastic,
5— 100 _ \non-cohesive
] 6.2 | (5-11") SLAG, SAND-sized, very fine, Rvd
i 28.9 | dense, black, wet, non-plastic, sp
| 70.7 | non-cohesive
10 58.4
i 297.9
i 462.9( (11-13') SLAG, SAND and GRAVEL-sized, SW/GW
| 100 [167.6| medium dense, dark bluish gray, wet, L Grout
4 ggg% non-plastic, non-cohesive
15 316 | (13-18.5") SAND with some GRAVEL, SW
7 93.5 | medium dense, dark gray, wet, non-plastic,
7] 100 |399.6 | Non-cohesive
3107 -
1 2315 | (18.5-19.5") CLAY, soft to firm, dark gray, CL
20 3031 [\wet, low plasticity, cohesive
] 407.9| (19.5-23") GRAVEL and SAND, fine, dense, GWISW
i 1246 | dark gray, wet, non-plastic, non-cohesive
B 1857991 (23-25') SAND, very fine, dense, dark gray, SP
25— 100 [ ™ \wet, non-plastic, non-cohesive
i 30.0 | (25-35.7") SANDY CLAY, hard, very pale — Bentonite Seal
1 79.1 | brown, moist, low plasticity, cohesive, with
1 42.2 | a sand lens from 28-28.2' bgs
58.6
30 ~ CL
] 15.9
1 27.6
21.3 "
. —2" PVC Screen
35-{ 100 | >4
] 36.7 | (35.7-37.5") SAND, very fine, very dense, SP —Sand
] - | very pale brown, wet, non-plastic,
i 297.5|\non-cohesive CcL
40 357.1] (37.5-40") SANDY CLAY, hard, very pale
R 64_47 brown, moist, low plasticity, cohesive
7 2008 | (40-50') SAND, very fine, very dense, dark
7 1879 | gray, wet, non-plastic, non-cohesive
2208
45—_ 100 13904 SP
] 7047
1 15000
] 1482 =
2143 =
50 End Ca
End of boring P

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/23/2019

Purged Amount: 33 gallons
Well Volumes Removed: 4.63
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Project Name : COA Onshore Supp. Inv. Northing (ft) : 563247.85
e Project Number 1 190342M-2 Easting (ft) 1 1454916.39
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 14/11/19 1340
Engineers and Scientists Site : Sparrow's Point Date/Time Completed :4/11/19 1430
Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :4.65
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :7.38
. Checked by : M. Replogel, EIT Total Well Depth (ft) : 15'bgs
We” ID COL'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:6.74'TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 6.69' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
I 1
2| ~
Depth g g_
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
x [m) D _ $— Casing
S o ] ——2" PVC Riser
0
(0-2") CLAY, medium, red to light red, dry, " ;
44 1 low plasticity, cohesive 4" Protective Stee.’l .
_ CL Casing with Locking Lid
46 2x2' concrete pad
’ 2" expandable-type cap
474 | (2-5) SILT, SAND and GRAVEL, medium Bentonite Seal
" | dense, brown, moist, non-plastic,
7 non-cohesive Riser: Sch 40 PVC
15.2 ML/SW Riser Diameter: 2 in
i Riser Stickup (ags): 2.72'
48.9
5— 100 Wet at 5' bgs
(5-11') SLAG, SAND-sized, very fine, 9
" | dense, black, wet, non-plastic,
b non-cohesive Product-like odor in core
6.2 11-18' bgs
. Bentonite Seal: 3/8" chips
289 Top: 0' bgs
i Sp Bottom: 4' bgs
70.7
i —2" PVC Screen
58.4
10 —Sand Filter Pack: #2 Sand
297.9 Top: 4' bgs
i Bottom: 15' bgs
462.9 (11-13") SLAG, SAND and GRAVEL-sized,
| medium dense, dark bluish gray, wet,
a non-plastic, non-cohesive SW/IGW
100 [(167.6
T ; - - Screen: Sch 40 PVC
2009 (13-18) SAND with some GRAVEL, medium Screen Diameter: 2 in
| dense, dark gray, wet, non-plastic, Slot Size: 0.010"
non-cohesive = Top: 5' bgs
360.6 = Bottom: 15' bgs
15 B——End Cap Total Screen: 10'
31.6 SW
100 | 93.5
399.6
End of boring
20

TOC - Top of PVC Casing

AMSL - Above Mean Sea Level

ags - above ground surface
bgs - below ground surface
W - weight of hammer

Monitoring Well Developent
Date: 04/23/2019

Purged Amount: 18 gallons
Well Volumes Removed: 10.29
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Project Name : COA Onshore Supp. Inv. Northing (ft) : 563260.43
e Project Number 1 190342M-2 Easting (ft) : 1455059.50
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 14/11/19 0930
Engineers and Scientists Site : Sparrow's Point Date/Time Completed :4/11/19
Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :5.70
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :7.43
. Checked by : M. Replogel, EIT Total Well Depth (ft)  : 50' bgs
We” ID COM'MWI Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr:9.83' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 9.70' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
2| ~
Depth % 5 Cover
(ft.) = DESCRIPTION & . | . COMPLETION DETAILS
o o 1) _ $— Casing
X o ) ——2" PVC Riser
0 - = = 0 -
4 2.7 | (0-1") CLAY, firm, brown, dry, low CL 4" Protective Steel
i 8.1 plasticity, cohesive Casing with Locking Lid
100 | 291 - '
1 (1-5) SILT and CLAY with GRAVEL, soft, ML 2x2 concrete pad
i 113.7 - ) 2" expandable-type cap
5 188.9| black, dry, low plasticity, cohesive
i 15000( (5-9') SAND, fine, dense, black, wet,
] 4238 | non-plastic, non-cohesive sp fva Riser: Sch 40 PVC
100 | 2693 . . .
b, Riser Diameter: 2 in
b, 2739 Riser Stickup (ags): 1.58'
2496 | (9-11') SLAG, SAND and GRAVEL-sized, SW/G o
10 3466 i i W/GW
i 5986 loose, gray, wet, non-plastic, non-cohesive
1 100 | 2897 | (11-21.5") SLAG, SAND-sized, fine, and
] 15000| Some GRAVEL-sized, medium dense, gray — Grout Grout: Portland w/ 5% Bentonite
1 15000/ to green, wet, non-plastic, non-cohesive Top: 0' bgs
15 _ Bottom: 24.5' bgs
: 590.1 SW/GW
100 (488.2 \
: 1408 Wet at 5' bgs
20 36_3'2 Product in core 5-11' bgs
] 380.0 - , a/n i
] 738.7| (21.5-28.5") CLAY, soft, gray, wet, low Bentomte'Seal. 3/8" chips
1 1867 | plasticity, cohesive Top: 24.5' bgs
1 100 |698.2 Bottom: 27.5' bgs
25— ; CL
442 )
b R — Bentonite Seal
] 355.9
795.4 - - .
3178 | (28.5-37") SAND, fine, dense, brown to light
30 959.8 | brown then gray to dark gray 29-37' bgs, Sand Blotter: #1 Sand
T 1026 | wet, non-plastic, non-cohesive Top: 27.5' bgs
: 1417 sp Bottom: 28' bgs
1108 "
4 100 ) —2" PVC Screen
35 ] 658.7
. e . , , —Sand Filter Pack: #2 Sand
i e (37-39") SAND, very fl_ne, very dens_e, light SP Top: 28' bgs
1574 gray, moist, non-plastic, non-cohesive Bottom: 50' bgs
40 400 |15000| (39-46") SAND, fine, dense, gray to dark
7 15000/ 9ray, wet, non-plastic, non-cohesive
_ sp Screen: Sch 40 PVC
b ] Screen Diameter: 2 in
i i Slot Size: 0.010"
45— ) Top: 30' bgs
4 100 - 50'
i - | (46-50") SAND, very fine, very dense, light ?g::g&feoe:gzso.
8688 X . ' :
i gray, moist, non-plastic, non-cohesive
SP
] 15000 =
814.9 =
50 End Ca
End of boring P

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/23/2019

Purged Amount: 33 gallons
Well Volumes Removed: 4.65
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Project Name : COA Onshore Supp. Inv. Northing (ft) : 563262.59
e Project Number 1 190342M-2 Easting (ft) : 1455064.51
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 14/11/19 0830
Engineers and Scientists Site : Sparrow's Point Date/Time Completed :4/11/19 0915
Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :5.80
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :8.11
. Checked by : M. Replogel, EIT Total Well Depth (ft) : 15'bgs
We" ID COM'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:6.61' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 7.09' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
I 1
2| ~
Depth g g_
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
o a %) — ¢ Casing
X | 2 ——2" PVC Riser
0 -
(0-1") CLAY, firm, brown, dry, low
2.7 | plasticity, cohesive CL 4" Protective Steel
i Casing with Locking Lid
(1-5') SILT and CLAY with GRAVEL, soft, 2'>'(2' concrete pad
8.1 | black, dry, low plasticity, cohesive Bentonite Seal | 2" expandable-type cap
100 | 29.1
7 ML Riser: Sch 40 PVC
113.7 Riser Diameter: 2 in
: Riser Stickup (ags): 2.38'
va
188.9
5 Wet at 5' bgs
(5-9') SAND, fine, dense, black, wet, 9
15000 non-plastic, non-cohesive
B Product in core 5-11' bgs
4238
B SP Bentonite Seal: 3/8" chips
| o Top: 0' bgs
100 | 2693 2" PVC Screen Bottom: 3' bgs
i —Sand
2739
i (9-11") SLAG, SAND and GRAVEL-sized,
2496 | loose, gray, wet, non-plastic, non-cohesive
10 SW/GW Filter Pack: #2 Sand
Top: 3' bgs
3466 Bottom: 15' bgs
i (11-15") SLAG, SAND-sized, fine, and some
6986 | GRAVEL-sized, medium dense, gray to
i green, wet, non-plastic, non-cohesive
100 | 2897
b SW/IGW Screen: Sch 40 PVC
Screen Diameter: 2 in
15000 Slot Size: 0.010"
e Top: &' bgs
= Bottom: 15' bgs
15000 =| Total Screen: 10'
15 L E——End Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/23/2019

Purged Amount: 14 gallons
Well Volumes Removed: 8.28
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ARM Group Inc.

Engineers and Scientists

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

: M. Replogel, EIT

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

:563192.15

: 1454354 .47
:4/12/19 1150
:4/12/19 1510
:10.11

:11.99

: 50" bgs

Well ID: CON-MWI

Drilling Company
Driller

(page 1 of 1) Drilling Equipment

: Geologic Explorations
: Kenny Sargent
: Sonic Rig 8140LS

Depth to Water (ft)
Depth to Water (ft
Bit/Auger Size (in.

—_

:0Hr:10.97' TOC
148 hr: 11.25' TOC
1 4.25"

Depth

(ft.) DESCRIPTION

%Recovery

Cover
1
_ $— Casing
——2" PVC Riser

uscs

COMPLETION DETAILS

] 13 T(0-1
4 02 (2-3
| 100 | 15 (3.5

0') SANDY SILT, loose, brown then red
5' bgs), dark brown grading to black
5' bgs), dry, non-plastic, non-cohesive

100

ML

10
i -9 | (10-44.5") SLAG, SAND and

i 80.7 | GRAVEL-sized, loose, gray to black, wet,
| 100 [346.2f hon-plastic, non-cohesive

15

100

20

100

30

100

40

— Grout

— Bentonite Seal
SWIGW

——Fine Sand

—2" PVC Screen

—Sand

100 (44.5-50") SAND, very fine, very dense,
gray grading to light brown, wet,

non-plastic, non-cohesive

SP

End Cap

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.14'

Grout: Portland w/ 5% Bentonite
Top: 0' bgs
Bottom: 24.5' bgs

Wet at 9' bgs
Odor in core 14-20' bgs

Bentonite Seal: 3/8" chips
Top: 24.5' bgs
Bottom: 27.5' bgs

Sand Blotter: #1 Sand
Top: 27.5' bgs
Bottom: 28' bgs

Filter Pack: #2 Sand
Top: 28' bgs
Bottom: 50' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 30' bgs

Bottom: 50' bgs

Total Screen: 20'

End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/24/2019

Purged Amount: 22 gallons
Well Volumes Removed: 3.26
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ARM Group Inc.

Project Name
Project Number
Client

Engineers and Scientists Site

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

Northing (ft)
Easting (ft)

Date/Time Started
Date/Time Completed

:563190.14

: 1454350.59
:4/12/19 1120
:4/12/19 1150

Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :10.03
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :12.01
. Checked by : M. Replogel, EIT Total Well Depth (ft) : 15'bgs
We” ID CON'MWS Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr:10.95' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 11.41' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
T 1
2| ~
Depth g g_
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
o o 1) _ $— Casing
R | 2 ——2" PVC Riser
0
(0-10") SANDY SILT, loose, brown then red
1.3 [ (2-3.5' bgs), dark brown grading to black 4" Protective Steel
i (3.5-5' bgs), dry, non-plastic, non-cohesive Casing with Locking Lid
2x2' concrete pad
0.2 2" expandable-type cap
b Bentonite Seal
100 | 1.5
i Riser: Sch 40 PVC
01 Riser Diameter: 2 in
: Riser Stickup (ags): 2.10'
1.3
5 ML Wet at 9' bgs
9.6
5.8
E Odor in core from 14-15' bgs
100 | 6.8
7 —2" PVC Screen Bentonite Seal: 3/8" chips
10 Top: 0' bgs
: 7] L Sand Bottom: 4' bgs
4.7
10 - -
(10-15") SLAG, SAND and GRAVEL-sized,
0.9 | loose, gray to black, wet, non-plastic,
| non-cohesive Filter Pack: #2 Sand
Top: 4' bgs
80.7 Bottom: 15' bgs
100 [346.2 SW/GW
B Screen: Sch 40 PVC
Screen Diameter: 2 in
2162 Slot Size: 0.010"
e Top: &' bgs
= Bottom: 15' bgs
2387 =| Total Screen: 10'
15 L E——End Cap

End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/24/2019

Purged Amount: 19 gallons
Well Volumes Removed: 18.10
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ARM Group Inc.

Engineers and Scientists

Well ID: COO-MWI

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations
: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)
Easting (ft)
Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)
Depth to Water (ft)
Depth to Water (ft
Bit/Auger Size (in.

—_

: 563028.38

1 1454319.03
:4/13/19 0830

1 4/13/19 0945
:10.38

:12.68

: 50" bgs

:0 Hr: 11.00' TOC
148 hr: 10.99' TOC
:4.25"

Depth
(ft)

%Recovery
PID (ppm)

DESCRIPTION

Cover
1
_ $— Casing
——2" PVC Riser

uscs

COMPLETION DETAILS

100

10

100

15

100

20

100

30

100

40

(0-9") SILT with SAND and GRAVEL, loose,
dark brown, dry, non-plastic, non-cohesive

ML

non-cohesive

(9-40') SLAG, SAND and GRAVEL-sized,
loose, dark brown, wet, non-plastic,

SW/IGW

100

non-cohesive

(40-50") SAND, very fine, very dense, light
gray to very pale brown, wet, non-plastic,

SP

— Grout

— Bentonite Seal
] E—Fine Sand

—2" PVC Screen

—Sand

End of boring

End Cap

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 1.62'

Grout: Portland w/ 5% Bentonite
Top: 0' bgs
Bottom: 24.5' bgs

Wet at 9' bgs

Napthalene-like odor in core
17-40' bgs

Bentonite Seal: 3/8" chips
Top: 24.5' bgs
Bottom: 27.5' bgs

Sand Blotter: #1 Sand
Top: 27.5' bgs
Bottom: 28' bgs

Filter Pack: #2 Sand
Top: 28' bgs
Bottom: 50' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 30' bgs

Bottom: 50' bgs

Total Screen: 20'

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent

Date: 04/25/2019

Purged Amount: 22 gallons

Well Volumes Removed: 3.30
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ARM Group Inc.

Engineers and Scientists

Well ID: COO-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations

: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)
Easting (ft)

Depth to Water (ft
Depth to Water (ft
Bit/Auger Size (in.

Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

)

—_

: 563024.25

1 1454318.34
:4/13/19 0750
:4/13/19 0820
:10.31

:12.70

115" bgs

:0 Hr: 12.50' TOC
148 hr: 12.08' TOC
:4.25"

Depth
(ft)

%Recovery
PID (ppm)

DESCRIPTION

Cover

uscs

Casing
—2" PVC Riser

COMPLETION DETAILS

6.5

100

8.9

15.0

22.9

20.9

13.3

100

211

22.8

(0-9") SILT with SAND and GRAVEL, loose,
dark brown, dry, non-plastic, non-cohesive

ML

67.0
10

1.5

29.6

100

120.5

235.5

201.5

(9-15") SLAG, SAND and GRAVEL-sized,
loose, dark brown, wet, non-plastic,
non-cohesive

SW/IGW

Bentonite Seal

—2" PVC Screen

—Sand

15

End of boring

| E—End Cap

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.48'

Wet at 9' bgs

Bentonite Seal: 3/8" chips
Top: 0' bgs
Bottom: 4' bgs

Filter Pack: #2 Sand
Top: 4' bgs
Bottom: 15' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: &' bgs

Bottom: 15' bgs

Total Screen: 10'

TOC - Top of PVC Casing

AMSL - Above Mean Sea Level

ags - above ground surface
bgs - below ground surface
W - weight of hammer

Monitoring Well Developent

Date: 04/15/2019

Purged Amount: 17 gallons

Well Volumes Remov

ed: 19.32
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ARM Group Inc.

Project Name
Project Number
Client

Engineers and Scientists

Site

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

Northing (ft)
Easting (ft)

Date/Time Started
Date/Time Completed

: 563127.66

1 1454935.03

: 4/24/19 1100
: 4/24/19 1330

Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :5.11
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :7.53
i Checked by : M. Replogel, EIT Total Well Depth (ft)  : 50' bgs
We” ID COP'MWI Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:8.38' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 8.84' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
2| ~
Depth % g— Cover
(ft.) = DESCRIPTION & | | . COMPLETION DETAILS
x o » _ $— Casing
S o ) ——2" PVC Riser
0 - = = 0 -
i 0.5 | (0-15") SLAG, SAND and GRAVEL-sized, 4" Protective Steel
i 0.5 | |oose, dark black to brown (0-9' bgs), CaS'Ing with Locking Lid
4 1.0 | plueish gray (10-15' bgs), dry to wet at 5.5' 2x2 concrete pad
4 0.2 | hgs, non-plastic, non-cohesive 2" expandable-type cap
0.4
5— 100
4 0‘2 va
b ' Riser: Sch 40 PVC
1 gg SWIGW Riser Diameter: 2 in
b 71 Riser Stickup (ags): 2.52'
10 i 40.2
] 23.0
E ;gg — Grout Grout: Portland w/ 5% Bentonite
15 1 107’ 5 Top: 0' bgs
— 100 : - - Bottom: 24.5' bgs
i - | (15-19') SAND, fine, medium dense, brown, 9
i 48.7 | wet, non-plastic, non-cohesive SP
B 2158 Wet at 5.5' bgs
] 68.3 5'bg
20 70.2 | (19-20") CLAY, firm, brown, wet, low CL
i 377-85 plasticity, cohesive
1 293 3| (20-37') SAND, fine, medium dense, brown, . .
T 299 3| Wet, non-plastic, non-cohesive Bentonite Seal: 3/8" chips
b 106.8 Top: 24.5' bgs
25— 100 - Bottom: 27.5' bgs
i 240.9 — Bentonite Seal
] 939.2 | 34— Fine Sand
i 38.4 SP
30 ;.;2'82 Sand Blotter: #1 Sand
b 150'1 Top: 27.5' bgs
i 229 Bottom: 28' bgs
. ;’28?;02 —2" PVC Screen
35— 100 |
. %83 , , —Sand Filter Pack: #2 Sand
i 20.0 | (37-41.5') CLAYEY SAND, fine, dense, very Top: 28' bgs
i 4.5 | pale brown to light brown, then light gray at Bottom: 50’ bgs
40 28.7 | 41.5' bgs, wet, non-plastic, non-cohesive
_ 2.2
B (1)3 Screen: Sch 40 PVC
b 0'7 sc Screen Diameter: 2 in
7 2'4 Slot Size: 0.010"
45— 100 . Top: 30' bgs
7] 07 Bottom: 50' bgs
7 17 Total Screen: 20"
] 0.7
2.0
50 End Ca
End of boring P

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/3/2019

Purged Amount: 34 gallons
Well Volumes Removed: 4.72
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Project Name : COA Onshore Supp. Inv. Northing (ft) : 563001.86
e Project Number 1 190342M-2 Easting (ft) 1 1454907.17
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 1 4/24/19 0800
Engineers and Scientists Site : Sparrow's Point Date/Time Completed : 4/24/19 0940
Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :3.78
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :6.42
. Checked by : M. Replogel, EIT Total Well Depth (ft)  : 50' bgs
We” ID COQ'MWI Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:7.57" TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 6.67' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
2| ~
Depth % 5 Cover
(ft.) S| & DESCRIPTION & | | . COMPLETION DETAILS
o o 1) _ $— Casing
S o > ——2" PVC Riser
0 - = = 0 -
i 0.2 [ (0-18') SLAG, SAND and GRAVEL-sized, 4" Protective Steel
4 0.2 | |oose, black to dark gray, moist to wet at 6' Casing with Locking Lid
i 0.4 1 bgs, non-plastic, non-cohesive 2x2' concrete pad
i 0.3 2" expandable-type cap
5 100 | 03 ~
B 82 Riser: Sch 40 PVC
7 13' 3 Riser Diameter: 2 in
B 6 5 SW/GW Riser Stickup (ags): 3.57"
10 14.3
i 2.9
21.9 . o ;
— 125 — Grout Grout: Portland w/ 5% Bentonite
i 27-1 Top: 0' bgs
15— 100 R Bottom: 24.5' bgs
] 1.1
— 4.7 - - - Wet at 6' bgs
i 16.4 | (18-35') SAND, fine, medium dense to
20 73.9 | dense, brown (19-22' bgs), reddish yellow
4 13.4 | (22-24' bgs), very pale brown (24-25' bgs),
4 80.4 | and brown (25-35' bgs), wet, non-plastic,
i 64.3 | non-cohesive Bentonite Seal: 3/8" chips
13.8 . .
E 0.2 Top: 24.5' bgs
25— 100 [ Bottom: 27.5' bgs
7 1.0 =) — Bentonite Seal
] 57.1 | 34— Fine Sand
] 189.8
30 2{'6 Sand Blotter: #1 Sand
E B Top: 27.5' bgs
i i Bottom: 28' bgs
= B —2" PVC Screen
35— 100 | :
i - | (35-40") CLAYEY SAND, medium dense,
i - | gray, wet, non-plastic, non-cohesive — Sand Filter Pack: #2 Sand
- SC . ogr
i i Top: 28' bgs
b, R Bottom: 50' bgs
40 - -
i 201.6 (40-50') SAND, fine to coarse, medium
i 810.2| dense, brown, wet, non-plastic, Screen: Sch 40 PVC
. gg non-cohesive Screen Diameter: 2 in
1 65’ 9 Slot Size: 0.010"
45— 100 ~ SwW Top: 30' bgs
: 25.7 Bottom: 50' bgs ‘
i 56.7 Total Screen: 20
] 855.3
50 12.3 End Cap

End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/3/2019

Purged Amount: 42 gallons
Well Volumes Removed: 5.69
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ARM Group Inc.

Engineers and Scientists

Well ID: COR-MWI

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations

: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

: 562836.85

: 1454628.12
: 4/23/19 0800
:4/23/19 1130
:9.59

:11.65

: 37" bgs

Depth to Water (ft)
Depth to Water (ft
Bit/Auger Size (in.

—_

:0Hr:11.24'TOC
148 hr: 11.04' TOC
1 4.25"

Depth
(ft)

%Recovery

DESCRIPTION

uscs

100

10

100

15

100

20

100

non-cohesive

(0-26') SLAG, SAND and GRAVEL-sized,
with SILT, loose, dark brown grading to
gray/black with light gray from 10-12' bgs,
dry then wet at 10" bgs, non-plastic,

SW/IGW

(26-30") SAND, very fine, dense, black,
wet, non-plastic, non-cohesive

SP

30

100

40

100

152.7

128.6
95.4
10.3

218.9

228.3
124.4
25.7

(30-50") SAND, very fine, very dense, very
pale brown to white grading to light brown
at 46' bgs, wet, non-plastic, non-cohesive

SP

End of boring

Cover

2" PVC Riser

— Grout

— Bentonite Seal
—Fine Sand

2" PVC Screen

—Sand

End Cap

— Bentonite Seal

Casing

COMPLETION DETAILS

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.21'

Grout: Portland w/ 5% Bentonite
Top: 0' bgs
Bottom: 16.5' bgs

Wet at 10' bgs

Product in core 26-30' bgs

Bentonite Seal: 3/8" chips
Top: 16.5' bgs
Bottom: 19.5' bgs

Sand Blotter: #1 Sand
Top: 19.5' bgs
Bottom: 20' bgs

Filter Pack: #2 Sand
Top: 20' bgs
Bottom: 37" bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 22' bgs

Bottom: 37' bgs

Total Screen: 15'

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/8/2019
Purged Amount: 20 gallons

Well Volumes Removed: 4.47
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ARM Group Inc.

Engineers and Scientists

Well ID: COS-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations

: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)
Easting (ft)

Depth to Water (ft
Depth to Water (ft
Bit/Auger Size (in.

Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

)

—_

: 562664.68

: 1454530.10
:4/17/19 0730
:4/17/19 0830

1 11.47

:14.43

120" bgs

:0 Hr: 13.50' TOC
148 hr: 13.28' TOC
:4.25"

Depth
(ft)

%Recovery

DESCRIPTION

Cover

uscs

Casing
—2" PVC Riser

COMPLETION DETAILS

100

0.6

3.6

2.8

0.0
10

0.1

3.6

1.0

4.5

33.7

100

17.8

4.8

85.3

2532

20

(0-20") SLAG, SAND and GRAVEL-sized,
loose, dark brown, moist then wet at 10.5'
bgs, non-plastic, non-cohesive

Bentonite Seal

2" PVC Screen

SW/IGW

—Sand

End of boring

| =+ Fnd Cap

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.29'

Wet at 10.5' bgs

Bentonite Seal: 3/8" chips
Top: 0' bgs
Bottom: 4' bgs

Filter Pack: #2 Sand
Top: 4' bgs
Bottom: 20' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 5' bgs

Bottom: 20' bgs

Total Screen: 15'

TOC - Top of PVC Casing

AMSL - Above Mean Sea Level

ags - above ground surface
bgs - below ground surface
W - weight of hammer

Monitoring Well Developent

Date: 05/2/2019

Purged Amount: 14 gallons

Well Volumes Remov

ed: 8.92
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ARM Group Inc.

Engineers and Scientists

Well ID: COT-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations

: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)
Easting (ft)
Date/Time Started

Depth to Water (ft)
Depth to Water (ft
Bit/Auger Size (in.

—_

Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

:562911.80

: 1455128.85
:4/23/19 1250

1 4/23/19 1420
:9.39

1 11.74

120" bgs
:0Hr:10.42' TOC
148 hr: 10.54' TOC
:4.25"

Depth
(ft)

%Recovery

PID (ppm)

DESCRIPTION

Cover

uscs

Casing
—2" PVC Riser

COMPLETION DETAILS

100

10

100

15

100

20

100

29.5
non-plastic, non-cohesive
8.5
4.8
7.7
258
15.8
0.7
20.4
8.4
4.8
0.4
35.7
58.9
93.7
381.8
848.8

50.2

(0-20") SLAG, SAND and GRAVEL-sized,
medium dense, dark brown then light gray
18-20' bgs, dry then wet at 11.5' bgs,

Bentonite Seal

2" PVC Screen

SW/IGW

—Sand

End of boring

| =+ Fnd Cap

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.07"

Wet at 11.5' bgs

Bentonite Seal: 3/8" chips
Top: 0' bgs
Bottom: 4' bgs

Product sheen in core 13-15' bgs

Filter Pack: #2 Sand
Top: 4' bgs
Bottom: 20' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 5' bgs

Bottom: 20' bgs

Total Screen: 15'

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent

Date: 05/3/2019

Purged Amount: 10 gallons

Well Volumes Remov

ed: 4.98
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ARM Group Inc.

Project Name
Project Number
Client

Engineers and Scientists

Site

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

Northing (ft)
Easting (ft)

Date/Time Started
Date/Time Completed

: 562820.60

1 1455382.44
:4/23/19 1430
:4/23/19 1630

Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :11.64
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :14.48
. Checked by : M. Replogel, EIT Total Well Depth (ft)  :20' bgs
We” ID COU'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:13.16' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 13.34' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
T 1
2| ~
Depth g g_
(ft.) S| & DESCRIPTION 8 COMPLETION DETAILS
o a %) — ¢ Casing
= o ) .
° ——2" PVC Riser
0 ; -
24.1 80'4 2]3'1“';’;':2 ila/?ﬁolr?g:ﬁé dark brown, 4" Protective Steel
i s P ’ Casing with Locking Lid
10.1 2x2' concrete pad
. 2" expandable-type cap
1 ML Bentonite Seal
100 | 9.3
E Riser: Sch 40 PVC
2669 Riser Diameter: 2 in
i Riser Stickup (ags): 3.08'
1524 (4-5') CLAY, hard, gray, dry, low plasticity, cL
5 cohesive Wetat 10'b
eta S
38 (5-10") SILT with SLAG, loose, dark brown, 9
" | moist then wet at 10' bgs, non-plastic,
7 non-cohesive
3.7
. Bentonite Seal: 3/8" chips
100 | 4.1 ML Top: 0' bgs
i 2 Bottom: 4' bgs
1.3
B Product sheen in core 12-20' bgs
69.4
10 - 2" PVC Screen
1192 (10-20") SLAG, SAND and GRAVEL-sized,
medium dense, black, wet, non-plastic, | Sand
7 non-cohesive
1776
B Filter Pack: #2 Sand
2092 Top: 4' bgs
i Bottom: 20' bgs
608.7
8386
15— 100 SW/GW Screen: Sch 40 PVC
- Screen Diameter: 2 in
i Slot Size: 0.010"
Top: 5' bgs
4041 Bottom: 20' bgs
T Total Screen: 15'
3838
7897
980.2 g
20 L m——End Cap
End of boring

TOC - Top of PVC Casing

AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent

Date: 05/3/2019

Purged Amount: 20 gallons
Well Volumes Removed: 11.63
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Project Name
Project Number
Client

Site

Borehole Location

ARM Group Inc.

Engineers and Scientists

ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

Well ID: COV-MWI

(page 1 of 1)

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

Northing (ft)
Easting (ft)
Date/Time Started

Date/Time Completed

Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

: 562760.83

: 1455004.68
:4/16/19 1300
:4/16/19 1545
:10.36
:12.20

: 50" bgs

: M. Replogel, EIT

: Geologic Explorations
: Kenny Sargent

: Sonic Rig 8140LS

Depth to Water (ft)
Depth to Water (ft
Bit/Auger Size (in.

)
)

:0Hr:16.31' TOC
148 hr: 12.41' TOC
1 4.25"

Depth

(ft.) DESCRIPTION

%Recovery

Cover
1
_ $— Casing
——2" PVC Riser

uscs

COMPLETION DETAILS

J 20.5 | (0-10.5') SLAG, SAND and GRAVEL-sized,
4 loose, dark brown grading to black, dry then
i “r | wet at 9.5' bgs, non-plastic, non-cohesive

100

10

SW/IGW

7 148.5| (10.5-19') SAND, very fine, very dense,
black, wet, non-plastic, non-cohesive

100

— Grout
SP

(19-20") CLAY, soft, black, moist, low
i -2 |\plasticity, cohesive

1 275.6| (20-39') SAND, very fine, very dense, dark
7 2619 | gray and yellow (20-27' bgs), red to

7 brownish red (27-31' bgs), brown and

100 yellow (31-38' bgs), very light red (38-38.5'
bgs), pale brown to white (38.5-39' bgs),
wet, non-plastic, non-cohesive

20

30

100

CL

— Bentonite Seal

Sw

—2" PVC Screen

—Sand

- [ (39-50") CLAYEY SAND, very fine, very
- | dense, white to light gray, wet, non-plastic,
4 99.6 | non-cohesive

40

100

SC

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.09'

Grout: Portland w/ 5% Bentonite
Top: 0' bgs
Bottom: 24.5' bgs

Wet at 9.5' bgs

Product Sheen in core 10-19'
bgs

Bentonite Seal: 3/8" chips
Top: 24.5' bgs
Bottom: 27.5' bgs

Sand Blotter: #1 Sand
Top: 27.5' bgs
Bottom: 28' bgs

Filter Pack: #2 Sand
Top: 28' bgs
Bottom: 50' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 30' bgs

Bottom: 50' bgs

Total Screen: 20'

End of boring

End Cap

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/2/2019

Purged Amount: 60 gallons
Well Volumes Removed: 9.68
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Project Name : COA Onshore Supp. Inv. Northing (ft) : 562667.55
e Project Number 1 190342M-2 Easting (ft) 1 1455015.35
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 14/16/19 1120
Engineers and Scientists Site : Sparrow's Point Date/Time Completed :4/16/19 1145
Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :11.75
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :13.97
. Checked by : M. Replogel, EIT Total Well Depth (ft)  :20' bgs
We" ID COW'MWS Drilling Company : Geologic Explorations Depth to Water (ft) :0Hr:13.13' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 13.20' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
T 1
2| ~
Depth g g_
M | g DESCRIPTION % . COMPLETION DETAILS
o a % — ¢ Casing
= o .
° ——2" PVC Riser
0 -
(0-15.5") SLAG, SAND and GRAVEL-sized, " )
12.2 . 4" Protective Steel
loose, dark brown grading to black, dry then : . Co
i , : ! Casing with Locking Lid
wet at 11' bgs, non-plastic, non-cohesive 2%
11.0 x2' concrete pad
. 2" expandable-type cap
b Bentonite Seal
12.6
E Riser: Sch 40 PVC
94 Riser Diameter: 2 in
i Riser Stickup (ags): 2.32'
51.2
5— 100 Wet at 11' bgs
7.3
. Bentonite Seal: 3/8" chips
17.4 Top: 0' bgs
i SW/IGW Bottom: 4' bgs
7.3
B Product sheen in core 14.5-15.5'
32,9 bgs
10 2" PVC Screen
300.1 L
4 —Sand
2451
B Filter Pack: #2 Sand
380.6 Top: 4' bgs
i Bottom: 20' bgs
202.1
8389
15— 100 Screen: Sch 40 PVC
- Screen Diameter: 2 in
1 (15.5-20") SAND, fine, medium dense, black, Slot Size: 0.010"
11954 wet, non-plastic, non-cohesive Top: 5' bgs
> Bottom: 20' bgs
T Total Screen: 15'
267.3
1 SP
79.9
2785 =
20 L m—+—End Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/2/2019

Purged Amount: 17 gallons
Well Volumes Removed: 10.97
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ARM Group Inc.

Engineers and Scientists

Well ID: COX-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations

: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

: 562623.23

: 145543417
:4/16/19 0830
:4/16/19 0910
:12.18

:15.45

120" bgs

:0 Hr: 12.66' TOC

Depth to Water (ft)
Depth to Water (ft
Bit/Auger Size (in.

—_

: 48 hr: Bubbling over
:4.25"

Cover
I 1
2| ~
Depth g g_
(ft.) = DESCRIPTION A
x [m) D _ $— Casing
X | a o
——2" PVC Riser
0
12 (0-14") SLAG, SAND and GRAVEL-sized,
" | loose, dark brown grading to black, dry,
T moist at 9' bgs, then wet at 10' bgs,
0.0 | non-plastic, non-cohesive
2.7 Grout
0.0
0.9
5— 100
b — Bentonite Seal
10.4
. SW/IGW
i 871 | | | —Fine Sand
8.9
34.2
10 v
2.9
1.7
100 | 9.4 —2" PVC Screen
- —Sand
77.3
i 104 \(14-14.2) WOOD G"'\;‘V
15 (14.2-15") GRAVEL, loose, black, wet,
451 non-plastic, non-cohesive
i (15-18.5') SAND, loose, black, wet,
non-plastic, non-cohesive
| 216.7 SW
100 |207.1
15000
1 (18.5-19') SAND, fine, medium dense, black, SP
wet, non-plastic, non-cohesive =
15000 , : sC =
20 (19-20") CLAYEY SAND, medium dense, | = EndCap

black, wet, non-plastic, non-cohesive

End of boring

COMPLETION DETAILS

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 1.96'

Grout: Portland w/ 5% Bentonite
Top: 0' bgs
Bottom: 4.5' bgs

Wet at 10' bgs

Bentonite Seal: 3/8" chips
Top: 4.5' bgs
Bottom: 7.5' bgs

Product odor in core 14-20' bgs
with product in core from 14-15'
bgs

Sand Blotter: #1 Sand
Top: 7.5' bgs
Bottom: 8' bgs

Filter Pack: #2 Sand
Top: 8' bgs
Bottom: 20' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 10' bgs

Bottom: 20' bgs

Total Screen: 10'

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 05/2/2019
Purged Amount: 9 gallons

Well Volumes Removed: 5.56
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ARM Group Inc.

Engineers and Scientists

Well ID: COY-MWS

(page 1 of 1)

Project Name
Project Number
Client

Site

Borehole Location
ARM Representative
Checked by

Drilling Company
Driller

Drilling Equipment

: COA Onshore Supp. Inv.
: 190342M-2

: EnviroAnalytics Group

: Sparrow's Point

:Cell 2

: L. Glumac

: M. Replogel, EIT

: Geologic Explorations
: Kenny Sargent

: Sonic Rig 8140LS

Northing (ft)

Easting (ft)
Date/Time Started
Date/Time Completed
Surf. Elev. (ft AMSL)
TOC Elev. (ft AMSL)
Total Well Depth (ft)

: 562392.83

: 1455088.30
:4/16/19 1015
:4/16/19 1100
:11.49
:13.48

120" bgs

Depth to Water (ft
Depth to Water (ft
Bit/Auger Size (in.

)

—_

:0Hr:11.50' TOC
148 hr: 12.86' TOC
1 4.25"

Depth
(ft)

%Recovery
PID (ppm)

DESCRIPTION

uscs

——2" PVC Riser

Cover

Casing

COMPLETION DETAILS

11.8

92.8

16.1

130.2

100

16.7

67.1

58.9

50.0
10

7.2

8.9

4980

3428

6044

100

123.7

223.5

3751

2373

20

(0-20") SLAG, SAND and GRAVEL-sized,
loose, dark brown grading to black, dry then
wet at 10' bgs, non-plastic, non-cohesive

SW/IGW

| =+ Fnd Cap

End of boring

— Bentonite Seal

| [—Fine Sand

—2" PVC Screen
—Sand

Grout

4" Protective Steel
Casing with Locking Lid
2x2' concrete pad
2" expandable-type cap

Riser: Sch 40 PVC
Riser Diameter: 2 in
Riser Stickup (ags): 2.44'

Wet at 10' bgs

Bentonite Seal: 3/8" chips
Top: 0' bgs
Bottom: 4' bgs

Filter Pack: #2 Sand
Top: 4' bgs
Bottom: 20' bgs

Screen: Sch 40 PVC
Screen Diameter: 2 in
Slot Size: 0.010"
Top: 5' bgs

Bottom: 20' bgs

Total Screen: 15'

TOC - Top of PVC Casing

AMSL - Above Mean Sea Level

ags - above ground surface
bgs - below ground surface
W - weight of hammer

Monitoring Well Developent

Date: 05/2/2019

Purged Amount: 23 gallons
Well Volumes Removed: 14.20
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Project Name

: COA Onshore Supp. Inv.

Northing (ft)

: 562421.66

e Project Number 1 190342M-2 Easting (ft) : 1455560.77
ARM Gl‘()l.lp In(" Client : EnviroAnalytics Group Date/Time Started 1 4/16/19 0935
Engineers and Scientists Site : Sparrow's Point Date/Time Completed : 4/16/19 1000
Borehole Location :Cell 2 Surf. Elev. (ft AMSL) :11.88
ARM Representative : L. Glumac TOC Elev. (ft AMSL) :14.70
. Checked by : M. Replogel, EIT Total Well Depth (ft)  :20' bgs
We” ID COZ'MWS Drilling Company : Geologic Explorations Depth to Water (ft) 10 Hr: 12.53' TOC
Driller : Kenny Sargent Depth to Water (ft) 148 hr: 12.52' TOC
(page 1 of 1) Drilling Equipment ~ : Sonic Rig 8140LS Bit/Auger Size (in.)  :4.25"
Cover
T 1
2| ~
Depth g g_
(ft.) S| & DESCRIPTION 8 ] COMPLETION DETAILS
o a %) _ $— Casing
R o o :
——2" PVC Riser
0 -
(0-15") SLAG, SAND and GRAVEL-sized, " .
2.9 . . 4" Protective Steel
loose, dark brown grading to black, moist Casing with Locking Lid
T then wet at 10.5' bgs, non-plastic, . 9 9
. 2x2' concrete pad
0.0 | non-cohesive "
| 2" expandable-type cap
04 Grout
E Riser: Sch 40 PVC
0.2 Riser Diameter: 2 in
i Riser Stickup (ags): 2.08'
1.5
5— 100 Grout: Portland w/ 5% Bentonite
- Top: 0' bgs
. Bottom: 4.5' bgs
7 — Bentonite Seal 9
0.2
i Wet at 10.5' bgs
0.3 SW/GW .
—Fin n
E H e Sand Bentonite Seal: 3/8" chips
11 Top: 4.5' bgs
i Bottom: 7.5' bgs
1.0 Rvd
10 Odor in core 15-20' bgs with
85 product in core from 15-16' bgs
9.2
B Sand Blotter: #1 Sand
14.7 —2" PVC Screen Top: 7.5' bgs
i —Sand Bottom: 8' bgs
22.7
B Filter Pack: #2 Sand
194.5 Top: 8' bgs
15— 100 Bottom: 20' bgs
_ | (15-20") SAND, fine, medium dense, black,
wet, non-plastic, non-cohesive
E Screen: Sch 40 PVC
- Screen Diameter: 2 in
i Slot Size: 0.010"
Top: 10' bgs
B SP Bottom: 20' bgs
T Total Screen: 10'
83.8
224 =
20 L m——End Cap
End of boring

TOC - Top of PVC Casing
AMSL - Above Mean Sea Level
ags - above ground surface
bgs - below ground surface

W - weight of hammer

Monitoring Well Developent
Date: 04/24/2019

Purged Amount: 18 gallons
Well Volumes Removed: 11.11
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Well Development Logs




ARM Group Inc.

Farth Resource Engineers and Consulrants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: ¢ QAA - MwS Well Permit No.: Page 1 of 2
ARM Project No.: 150- (034> m) Date/Time Started: Y2819 0y Developed by: T ¢V
Client: EnviroAnalytics Group | Date/Time Completed: ‘I 25 19 /1006 Company:
Well Location: Area 3, Parcel ) Weather/Site Conditions: |

C |‘0"‘c];i GO's Checked by:

A. Well Construction Details
Well Cover Type:  Stick-up or F'I‘u/s'h-Mowu PVC Screen Interval: 5 to A
Well riser/screen material:  PVC Sandpack Interval: to

Difference between Ground Surface and TOC: (+/-)

Measured Total Depth of Well When Installed (TOC) (F):
(See Original Well Construction Diagram) > § 13)

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in.

Well Total Depth (TOC): _25-92 . (B)

Well (PVC) Volume: 0.163 gal./ft. (A)

Depth to Static Water Level (TOC): 5.9y ft.(C)

Petroleum/Product Present? Yor ) Thickness (ft.):

Height of Water Column: (B-C) 149 f. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): _0.06 _ ft.

Wetted Bore Volume:  (AxD) 241 _ gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: » 5»-..:{ Liloc ke

Event Screen No. of Surge VYolume of Water Bore Volumes of Qualitative Description of

No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other

| L0~ 28 [0 H.o black

2 [4 - 20 (0 H.0 black R
7) l"‘/ "’/ l\D L\'D b\O\C[(

Y 5o~ D 1O H.0 deck orcey

Cumulative Totals: \ 0.0
(Minimum of 3 Well Volumes) '

Final Depth to Water (from TOC): 10.02 Final weell ('l_r,‘pi'lq 428 Y

Thickness of Any Sediment Remaining in Well: _-09

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID:_(OA -Mw5 Well Permit No.: Page 1 of 2
ARM Project No.: 130342-m Date/Time Started: 5-7-19 /1207 Developed by: _TCV
Client: EnviroAnalytics Group | Date/Time Completed: ©-7-19 /1309 Company:
Well Location: Area 8, Parcel €O Weather/Site Conditions:

5 ARy 70's Checked by:

A. Well Construction Details
Well Cover Type: Sti@ or Flush-Mount PVC Screen Interval: 23 to 3%
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (§/-) 2.77

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 34,52

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2.0

Total Well Depth (TOC): _37. 67 ft. (B)

Well Volume: 0.1@91./& (2” PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): 193 f. (C)

Petroleum/Product Present? Y or @ Thickness (ft.):

Height of Water Column: (B - C) 2274 g (D)

Initial Thickness of Sediment in Bottom of Well (F - B): 045 f.

Wetted Well Volume:  (AxD) 37| gal. (E)

C. Surge and Pump Event Summarv Data

2\\ S\Milg E‘Qck

Description of Surge Equipment:

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
‘ 22”3‘6 1O 5 deck XA Vol odor
Z 2%~ 33 |O S dork crey V0L ndor
3 23 2'% ' 9 5 deck . cev. YOU oe\or"
Cumulative Totals: 15
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): |4 A5

Thickness of Any Sediment Remaining in Well:

Final Total Well Depth (from TOC): B &l

Q.7

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Farth Resource Engincers and Consultants

Sparrows Point
Monitoring Well Development Form — Surge and Pump Method
Well ID:_( OB~ Mvys Well Permit No.: Page 10f 2
ARM Project No.: 150 {4 0542 M Date/Time Started: W25-1 /1020 Developed by: _| €V
Client: EnviroAnalytics Group | Date/Time Completed: ‘1-25-¥3 /(116 Company:
Well Location: Areaﬁ, Parcel (') Weather/Site Conditions:
( [0”\‘-]'! 60 5 Checked by:

A. Well Construction Details

Well Cover Type: .stfc!c-up or Flush-Mount PVC Screen Interval: % to 2%
Well riser/screen material:  PVC Sandpack Interval: to

Measured Total Depth of Well When Instatled (TOC) (F):

Difference between Ground Surface and TOC: (#7-) 2 .69 (See Original Well Construction Diagram) 3. 0 §

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 27256 _ ft. (B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): sY4q  ft.(O)
Petroleum/Product Present? Y g@ Thickness (ft.): Height of Water Column: (B-C) 12-10 fi. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): © 52 ft. | Wetted Bore Volume: (Ax D) 19)  gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" s (o€ 5 Offk

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| | 23-24 [0 1o blee k
2 14~ 2% 10 HO bleck
5 [3 - 14 (O H.0 ble.c k
[ s - .
IR 19 4.0 bleck
Cumulative Totals: 160
(Minimum of 3 Well Volumes) )

Final Depth to Water (from TOC): 1S <6 Final well do P“‘ W' 27.71

Thickness of Any Sediment Remaining in Well: _0.37

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Earth Resource Engineers and Con

sultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID:_(OB - Mw5$ Well Permit No.: Page 1 of 2
ARM Project No.: 130342M Date/Time Started: 57719 slo23 Developed by: _[CV
Client: EnviroAnalytics Group | Date/Time Completed: 5-7-19 /102 Company:
Well Location:  Areafd , Parcel €O Weather/Site Conditions:

S ‘/\nf\:‘! 705 Checked by:

A. Well Construction Details
Well Cover Type: Sti@ or Flush-Mount PVC Screen Interval: 10 to 25
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (@/ )26 *

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 2§ 3y ¥

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2 O

Total Well Depth (TOC): 2500 fi. (B)

Well Volume: 0.16@./&. (2” PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): 1344 ft. (C)

Petroleum/Product Present? Y g@ Thickness (ft.):

Height of Water Column: (B-C) .51 . (D)

Initial Thickness of Sediment in Bottom of Well (F - B): _0«3° ft,

Wetted Well Volume: (AxD) | %% pal. (E)

C. Surge and Pump Event Summary Data

AN
Description of Surge Equipment: 2 5w o€ bloc k

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
} 1(3‘15 l Q Ll l;row (\i_‘;\/\ X tavi
J
2 |5 -20 S} 5 arey /
- =/ ’
3 {0-1\5 O 3 arey
Cumulative Totals: 1 0
(Minimum of 3 Well Volumes)
Final Depth to Water (from TOC): | 3 Final Total Well Depth (from TOC): ‘

Thickness of Any Sediment Remaining in Well: _© 130

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Farth Resource Engincers and Consultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: €O - MwvS Well Permit No.: Page 1 of 2
ARM Project No.: 150 [q¢ 275 Ap Date/Time Started: H-25-19 /1127 Developed by: Tev
Client: EnviroAnalytics Group | Date/Time Completed: -25" 19 / 1252 Company:
Well Location: Area _B_, Parcel_ (¥ Weather/Site Conditions:

Clowd £ Checked by:

A. Well Construction Details
Well Cover Type: Sffck-u} or Flush-Mount PVC Screen Interval: b to 2%
Well riser/screen material:  PVC Sandpack Interval: to

Difference between Ground Surface and TOC: (H/-) {97

Measured Total Depth of Well When Installed (TOC) (F):
(See Original Well Construction Diagram) ) ¢ q¢

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in.

Well Total Depth (TOC): 29417 ft. (B)

Well (PVC) Volume: 0.163 gal./ft. (A)

Depth to Static Water Level (TOC): 15.27 f.(C)

Petroleum/Product Present? Yg_l:{ﬁ} Thickness (f.):

Height of Water Column: (B-C) 1320 fi.(D)

Initial Thickness of Sediment in Bottom of Well (F - B): O B = i

Wetted Bore Volume:  (AxD) 2.5 pgal (E)

C. Surge and Pump Event Summary Data

. R b
Description of Surge Equipment: D sws &y Linck

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other

b 23 24 | O 6.0 ok

2 [¢h-23 [O 6.0 Uqc_k

3 |3 ~ 4 10 6O b\o\ck

LI 4= 13 1O 5.0 _BIO\f k.

o Cumulative Totals: 230
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): (5.27

Fina] well Jelpﬂ\" 29,53

Thickness of Any Sediment Remaining in Well:

0.\

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engincers and Con

sultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID:_(5C — Mw$ Well Permit No.: Page 1 of 2
ARM Project No.: 149342m Date/Time Started: 57719 /lloy Developed by: _1CV
Client: EnviroAnalytics Group | Date/Time Completed: 5-778 /1154 Company:
Well Location: Areaﬁ, Parcel (9 Weather/Site Conditions:
S Y 703 Checked by:

A. Well Construction Details

Well Cover Type: Sti{l?—?p or Flush-Mount PVC Screen Interval: 24 to 29
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: ((f/-) 2. 9 | ¥

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 39, 09 ¥

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2.2

Total Well Depth (TOC): 3449 ft. (B)

Well Volume: 0.(63 g9l)./ﬂ. (27 PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): |3-5 4 ft.(C)

N .
Petroleum/Product Present? Y or @ Thickness (ft.):

Height of Water Column: (B-C) 24.90 £ (D)

Initial Thickness of Sediment in Bottom of Well (F - B): O.6\ __ ft.

Wetted Well Volume: (AxD) H.06 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: PR (o€ block.

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| 34-39 (O 6 dack ey
S
2 | 29-34 s} S Aack gyiey
2 24~ 20 [O > deck ooy
~d
Cumulative Totals: l 6
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): _| 362 - Final Total Well Depth (from TOC): 3649

Thickness of Any Sediment Remaining in Well: _ O. b\

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point
Monitoring Well Development Form — Surge and Pump Method
“Well ID: (oS00 - Mw5 Well Permit No.: Page 1 of 2
ARM Project No.: 199342Mm Date/Time Started: S-2-19 /1352 Developed by: _TCV
Client: EnviroAnalytics Group | Date/Time Completed: 5-2-19 /{44l Company:
Well Location: Areag_, Parcel_£Q Weather/Site Conditions:
Sanny 20's Checked by:
A. Well Construction Details
o
Well Cover Type: Stfck—@ or Flush-Mount PVC Screen Interval: 9 to 29
Well riset/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (B/-) 3 Bl

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 2< .42

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 20

Total Well Depth (TOC): 2453 fi. (B)

Well Volume: 0]\6 éa}./ﬁ. (2” PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): 13 ¢ ft. (C)

Petroleum/Product };;esent? Y or @ Thickness (ft.):

Height of Water Column: (B - C) 1397 . (D)

Initial Thickness of Sediment in Bottom of Well (F - B): ©:3% _fi.

Wetted Well Volume: (AxD) 2-26__ gal. (B)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2 SWine L>,9Ck-
Event Sereen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
|| 2421 10 5 dek ocey VoC adyr
2 |q i 2’Lt 10 5 A(i\fk %(eq. v C odor
3 4~ 19 e 5 dack o ey ‘: VOC__ oder
.l q -1y TN 4 arey, VoL odor
o Cumulative Totals: l q
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): 13.67 Final Total Well Depth (from TOC): 24.40

Thickness of Any Sediment Remaining in Well: _ O.12

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Eacrth Resource Engincers and Consulraats

Sparrows Point
Monitoring Well Development Form — Surge and Pump Method
Well ID:_CO0 - Mw'S Well Permit No.: Page 10f 2
ARM Project No.; 156~ [9032/M Date/Time Started: Y-22~19 7 140% Developed by: 1V
Client: EnviroAnalytics Group | Date/Time Completed: =227/ /1520 Company:
Well Location:  Area B, Parcel (O Weather/Site Conditions:
Swnn «’/ 7Q's : Checked by:

A. Well Construction Details

Well Cover Type: S ick—u)y or Flush-Mount PVC Screen Interval: 20 to 30
—
Well riser/screen material: PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: (@/ -)2.5Y (See Original Well Construction Diagram) 5, 40

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 30.10  fi. (B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): 13.28 ft.(C)
Petroleum/Product Present? Y or @:ﬁ Thickness (ft.): ' Height of Water Column: (B - C) 1645 fi.(D)

Initial Thickness of Sediment in Bottom of Well (F - B): L-70  ft. | Wetted Bore Volume: (AxD) 2 24 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: D _‘,w&(“ Llock.

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| 25-30 B .0 dack gy
Z— zg . .25 ' O \ l G D Ar,‘_( k (\3fe '\‘!
Cumulative Totals: \ q.0
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): _33Y Flacl veell r’fpi h' 20.93

Thickness of Any Sediment Remaining in Well: 6.0

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (O E~MwS$ Well Permit No.: Page 1 of 2
ARM Project No.: |99 342 mn Date/Time Started: S-6~4 /144 Developed by: _ TC\V
Client: EnviroAnalytics Group | Date/Time Completed: 5-6-19 /1223 Company:
Well Location:  Area 3_, Parcel (O Weather/Site Conditions:
A
Su nnvy (O < Checked by:
A. Well Construction Details
Well Cover Type: Sték—i?_i) or Flush-Mount PVC Screen Interval: (3 to 24
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC:@ /-) 2.6l

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 2. .> 3

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2 <D

Total Well Depth (TOC): _22:9%_fi. (B)

Well Volume: 0.]@ jgal./ﬂ. (2” PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): _13S1__ft. (C)

Petroleum/Product Present? Y or ]@ Thickness (ft.):

Height of Water Column: (B-C) 14.3] fi. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): _O- i .

Wetted Well Volume:

(AxD) 233 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" ¢ 7=\ \al X k

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
‘ 2-3 -~ 2‘6 l O L" CAlCe
& 0
2 |4~ 2% ) 3 grey
3 | 13-14 0 3 .
SOl
Cumulative Totals: [ 0
(Minimum of 3 Well Volumes)
Final Depth to Water (from TOC): _| > sl Final Total Well Depth (from TOC): _ 2.7.44

Thickness of Any Sediment Remaining in Well: _ Q. 398

All depths reported are from reference notch in top. of TOC.



ARM Group Inc.

Earth Resource Engineers and Consultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (OFF - mwS$ Well Permit No.: Page 1 0of 2
ARM Project No.: 150 199 342m Date/Time Started: Y-eo-1@ / (M16 Developed by: _1CV
Client: EnviroAnalytics Group | Date/Time Completed: M26-9 /(502 Company:
Well Location: Area_B_, Parcel <9 Weather/Site Conditions:
ClOW‘l}{ 79s Checked by:

A. Well Construction Details

Well Cover Type: .Sﬁck—& or Flush-Mount PVC Screen Interval: q to 29

Well riser/screen material: PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: (@ /-) 3.03 (See Original Well Construction Diagram) 2 ¢, ||

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 2445 f.(B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): 409 (O
Petroleum/Product Present? Y o_r@ Thickness (ft.): Height of Water Column: (B-C) 14.36 ft. (D)

Initial Thickness of Sediment in Bottom of Well (F-B): 0,66 ft. | Wetted Bore Volume: (AxD) 23 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: z Svrge Wlock

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other

| 24~ 29 \D 6.8 dqu( (:,)(O\,I
2 { qQ - 24 ‘D 5& Awk %‘;e—“/
/

3 (4-\q O 5.0 dack acoy
N 1
\,‘ Q -~ “—\ 'O 5-0 dwk Giey
7

Cumulative Totals:
O
(Minimum of 3 Well Volumes) 22

Final Depth to Water (from TOC): I4.09 Flaal  well cler(.)J'-'I-'\. 2677

Thickness of Any Sediment Remaining in Well: 0.4

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (OF = Mwd Well Permit No.: Page 1 of 2
ARM Project No.: 1402+2.M Date/Time Started: 57-19 /0% | Developed by: _TCV
Client: EnviroAnalytics Group | Date/Time Completed: 5-7-19 / 0a0% Company:
Well Location: Area&, Parcel (O Weather/Site Conditions:
Su My /9% Checked by:

A. Well Construction Details

Well Cover Type: St@ or Flush-Mount PVC Screen Interval: 23 to 3%

Well riser/screen material: PVC Sand Pack Interval: to

Measured Total Depth of Well When Installed (TOC) (F): ft.

Difference between Ground Surface and TOC: (©/-) 2 % ) (See Original Well Construction Diagram) 39 .0} %

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2-.0 Total Well Depth (TOC): 32.47 ft. (B)

Well Volume: Oqg’;\;a!.!ﬁ‘ (2” PVC) or 0.652 gal/ft (4" PVC) (A) Depth to Static Water Level (TOC): 13.63 _ft. (C)

Petroleum/Product Present? Y or Q) Thickness (ft.): Height of Water Column: (B - C) 23.94 f. (D)

Initial Thickness of Sediment in Bottom of Well (F-B): _| .54 ft. | Wetted Well Volume: (AxD) 3.4 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2 Swie Wlock.

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
\ 33 . 366 \ © 6 (‘\)}(e\_'/
| 24-33 1o 5 Acey
> | 23-2 = 5 Trot cycey
~F 4 ,

Cumulative Totals: f 6
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): | 3,62 Final Total Well Depth (from TOC): 2% E=E
Thickness of Any Sediment Remaining in Well: _ .Y 6

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Earth Resource Engineers and Consultants

Sparrows Point
Monitoring Well Development Form — Surge and Pump Method
Well ID: COGG ~/MwsS Well Permit No.: Page 1 of 2
ARM Project No.: 156 190342\ Date/Time Started: H-25-19 /1329 Developed by: J &V
Client: EnviroAnalytics Group | Date/Time Completed: =25 19 7 141( Company:
Well Location:  Area B , Parcel_(© Weather/Site Conditions:
Clond £ 205 Checked by:

A. Well Construction Details

Well Cover Type: St@n}}) or Flush-Mount PVC Screen Interval: b to _29
Well riser/screen material: PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: (G+/-) 2.3t (See Original Well Construction Diagram) og.23

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 27,70 ft. (B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): 1236 ft. (C)
Petroleum/Product Present? Y g@) Thickness (ft.): Height of Water Column: (B-C) 534 . (D)

Initial Thickness of Sediment in Bottom of Well (F - B): ©:5%  ft. | Wetted Bore Volume: (AxD) 2.50 gal (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" <. e Llock

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
] -2?,’ 2/(6 ’O L(’S dg(‘lc Qe v
‘ T
> VG- 23 [0 1.0 deck ooy
S 4
3 !3 B !(é [0 4.0 d‘\rk Qe
[ . il
| L3 /O 50 dele ey
Cumulative Totals: 17.58
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): _[2 .17 Fiacl el écp-Hq'- 27. 4%

Thickness of Any Sediment Remaining in Well: 0.35

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Earth Resource Engincers and Con

sultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID:_( OG- ~MyvS Well Permit No.: Page 1 of 2
ARM Project No.: }403H2m Date/Time Started: 5-7-18 ;0737 Developed by: TCV
Client: EnviroAnalytics Group | Date/Time Completed: 5719 /o%2l Company:
Well Location: Area&, Parcel_ (O Weather/Site Conditions:

5 S1Alel bQ's Checked by:

A. Well Construction Details
Well Cover Type: St@— ip or Flush-Mount PVC Screen Interval: 2.3 to 3%
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (+/-)

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 34y, | 4

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2.9

Total Well Depth (TOC): 3774 ft. (B)

Well Volume: 0.1(6 gal}/ﬂ. (27 PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): 13.02 ft. (C)

Petroleum/Product Present? Y or @7\ Thickness (ft.):

Height of Water Column: (B-C) 24.7] ft. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): O12  ft.

Wetted Well Volume: (AxD) 1403 gl (E)

C. Surge and Pump Event Summary Data

~. s\
Description of Surge Equipment: 2 hw fog l)l‘)( {(
Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other

i 2:3" 346 1O 6 hrowi\ .'SL c‘f’ei’/

£ 2’&6 ‘ 3 3 ? O 5 lD('!)\,; l\rt‘>\‘\ Al ey

3 P 24{) (o 5 B‘\QW(\CS\T\ ey

Cumulative Totals: ] 4
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): 1%.07

Thickness of Any Sediment Remaining in Well:

Final Total Well Depth (from TOC):

37.79
0.37

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Consulrants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID; (OH - mws Well Permit No.: Page 1 of 2
ARM Project No.: _[99342/M Date/Time Started: 5-6-19 /141 Developed by: TV
Client: EnviroAnalytics Group | Date/Time Completed: S-6- /1500 Company:
Well Location: Areaﬁ, Parcel_(© Weather/Site Conditions:
g""‘"",f 705 Checked by:

A. Well Construction Details

Well Cover Type: Sti@ or Flush-Mount PVC Screen Interval: =Y to 29

Well riser/screen material: PVC Sand Pack Interval: to

Measured Total Depth of Well When Installed (TOC) (F): ft.

Difference between Ground Surface and TOC: ( Q—)/ =) 200 (See Original Well Construction Diagram) 3.1

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 22 Total Well Depth (TOC): 3Q.0% fi. (B)

Well Volume: 0.16% g}‘./ft, (2” PVC) or 0.652 gal/ft (4” PVC) (A) Depth to Static Water Level (TOC): |3.9¥ _ft. (C)

Petroleum/Product Present? Y or @ Thickness (ft.): Height of Water Column: (B-C) 25 € f. D)

Initial Thickness of Sediment in Bottom of Well (F - B): ©oc  ft. | Wetted Well Volume: (AxD) H17?  gal (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: __ 2 2 Sur blec k

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
I ZL{‘BC\ ID Ll) o\re\lis\;\_ \mev\
<1
L [ 29-3y 0 6 Beowa
3 24-249 & G brown
Cumulative Totals: 20
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): _{3- 53 Final Total Well Depth (from TOC): 29.09
Thickness of Any Sediment Remaining in Well: O .00

All depths reported are from reference notch in top of TOC.



SOP No. 018 - Monitoring Well Development Form (Rev 02/01/18)

Sparrows Point Well ID:

Date:

ID Numbers of IDW Drums Generated;

1.

D.

Checklists

Equipment Check List:

OoOooooocooooooOog

Original Well Construction Diagram

Well Development Form

Clean Weighted Tape for Determining Total Well Depth and Depth to Any Sediment or Possible Blockages Within the Well
Water Level Meter and/or Oil-Water Interface Probe

Surge Block and appropriate ID PVC Casing Extensions

Appropriate Pump

Disposable Pump Tubing

Clean Paper Towels

Alconox Detergent

Clean Brushes for Decontamination Work

Distilled Water for Rinsing Equipment

2 New, Clean Spray Bottles for Spray Distilled Water

2 to 3 Clean Five-gallon Buckets

55-gallon Drum(s) for Development Water; Drum Non-hazardous Waste Labeling Supplies
Personal Protective Equipment Per Health and Safety Plan

Quality Control Procedures Include:

|
H]
0

E.

Decon All Equipment that Goes Down-hole per Appropriate Standard Operating Procedure (SOP)
Staging Down-hole Equipment, Tubing, etc. on Clean Plastic Sheeting

Notes/Comments

F. Signatures
Field Representative(s):
Print Name Signature Date
Print Name Signature Date
All depths reported are from reference notch in top of TOC. TOC = from Top of PVC Casing
All measurements made in 10% of feet Grd = Ground Surface
TD = Total Depth



ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point
Monitoring Well Development Form — Surge and Pump Method
Well ID:_(OT- mv$ Well Permit No.: Page 1 of 2

ARM Project No.: _199372Mm Date/Time Started: 5-6-19 /134 Developed by: _J ¢V
Client: EnviroAnalytics Group | Date/Time Completed: 5-6-R /135% Company:
Well Location:  Area 3, Parcel o Weather/Site Conditions:

¢ S

sabicis (VLK Checked by:
A. Well Construction Details
Well Cover Type: Sﬁ@—@ or Flush-Mount PVC Screen Interval: 26 to 26
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (+/-)

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 35,912

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.);: 22

Total Well Depth (TOC): 3523 . (B)

Well Volume: 0.1¢3 gal}ft. (27 PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): 1244 fi. (C)

Petroleum/Product Present? Y or Q) Thickness (ft.):

Height of Water Column: (B - C) 229 g 13))

Initial Thickness of Sediment in Bottom of Well (F - B): Q.13 _ ft.

Wetted Well Volume:  (AxD) 3:72  gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2 s wre Lloc ,(

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
! 3~ 36 > 7 \orowm'.s\\_ aren
v J
2 | 26-3) o 7
Cumulative Totals: "\
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): {2 A7 Final Total Well Depth (from TOC): 35.90

Thickness of Any Sediment Remaining in Well: _ Q.12

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (OJ - mw/$S Well Permit No.: Page 1 of 2
ARM Project No.: 140342 Date/Time Started: 3-6~19 /{230 Developed by: _1CV
Client: EnviroAnalytics Group | Date/Time Completed: 5-6-19 /1309 Company:
Well Location:  Area 8 , Parcel_(© Weather/Site Conditions:
Surnn f 10-S Checked by:

A. Well Construction Details

Well Cover Type: Slick- or Flush-Mount PVC Screen Interval: '3 to 29

Well riser/screen material: PVC Sand Pack Interval: to

Measured Total Depth of Well When Installed (TOC) (F): ft.

Difference between Ground Surface and TOC: (G/-) 2, 6Y * (Sec Original Well Construction Diagram) ><‘5/ ¥ y

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2 © Total Well Depth (TOC): 2795 ft. (B)

Well Volume: 0{163 gal./ft. (2” PVC) or 0.652 gal/ft (4” PVC) (A) Depth to Static Water Level (TOC): 13.99 ft.(C)

Petroleum/Product Present? Y or @ Thickness (ft.): Height of Water Column: (B - C) 14.55 . (D)

Initial Thickness of Sediment in Bottom of Well (F - B): O 45 fi. | Wetted Well Volume: (A x D) 2:37 gl (B)

C. Surge and Pump Event Summary Data

. . A [
Description of Surge Equipment: PANE-TN, &ye L> oC l(

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of -
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
) 23 ->% 1o 4 derk qrey
p2 1< -23 10 H dar l¢ arey
> 13 "\C() 10 L{ Aark grey
Cumulative Totals: | 2
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): 13 Y Final Total Well Depth (from TOC): _ 27.45
Thickness of Any Sediment Remaining in Well: _©. HS

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Earth Resource Engincers and Consultants

Sparrows Point
Monitoring Well Development Form — Surge and Pump Method
Well ID:_COK~ Mw T Well Permit No.: Page 1 0f 2
ARM Project No.: 150-1 42342 Date/Time Started: y-24-19 /7 0%39 Developed by: TCV
Client: EnviroAnalytics Group | Date/Time Completed: ' /16 Company:
Well Location: Area_B_, Parcel (O Weather/Site Conditions:
£ tan i (Os Checked by:

A. Well Construction Details

Well Cover Type: S ic}c-tgj) or Flush-Mount PVC Screen Interval: . 32 to 52

Well riser/screen materi;I: PYcC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: (@/ -) 239 (See Original Well Construction Diagram) &5  |&

B. Wetted Bore Volume Determination

Wel.l (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 5119 _ ft. (B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): 429  fi.(O)
Petroleum/Product Present? Y or @ Thickness (ft.): Height of Water Column: (B -C) YAl ft. (D)

Initial Thickness of Sediment in Bottom of Well (F -B): 096 ft. | Wetted Bore Volume: (AxD) 61 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2 S &€ Liock

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other

I wy- 52 (O 4.0 deck arey
= 7
< L\)—‘ H7 "\) “16 AC\(k— pr‘f
N JoJ
HEEEN B $.0 dock wek
= 1

LI ?)? - S ] [ 0 %‘O 5\\'(3‘[

L)

Cumulative Totals: 36.9
(Minimum of 3 Well Volumes) '

Final Depth to Water (from TOC): b5 Final el de p‘\'t\ <8y

Thickness of Any Sediment Remaining in Well: 0.3

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Farth Resource Enginecers and Consultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID:_COK - w5 Well Permit No.: Page 1 0f 2
ARM Project No.: 156 [Q03¢4>/M\ Date/Time Started: ~ 1-24-19 /1019 Developed by: 1€V
Client: EnviroAnalytics Group | Date/Time Completed: ! ~249-19 /1049 Company:
Well Location:  Area s, Parcel (Y Weather/Site Conditions:

S bnny ©Os Checked by:

A. Well Construction Details
Well Cover Type: .?&i-np\l or Flush-Mount PVC Screen Interval: 7 to [7
Well riser/screen materia_l: PVC Sandpack Interval: to

Difference between Ground Surface and TOC: (3/-) 2..79

Measured Total Depth of Well When Installed (TOC) (F):
(See Original Well Construction Diagram) [, &7

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in.

Well Total Depth (TOC): A7./Y f. (B)

Well (PVC) Volume: 0.163 gal./fi. (A) Depth to Static Water Level (TOC): 5490 fi.(C)
Petroleum/Product Present? Yor N. Thickness (ft.): Height of Water Column: (B - C) 24  f (D)

Initial Thickness of Sediment in Bottom of Well (F - B): 0.73 f. | Wetted Bore Volume: (AxD) 1.93  gal (E)

C. Surge and Pump Event Summary Data

ANN
Description of Surge Equipment: 2 Swrge Llock
Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| 1> - 17 10 20 dack crey
P 7 = I8 4.0 dack arey
J i i
4
Cumulative Totals: 7.0
(Minimum of 3 Well Volumes) ‘

Final Depth to Water (from TOC): _S I"[a?_ Einel well deph helz.28

Q. 64

Thickness of Any Sediment Remaining in Well:

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Farth Resource Engincers and Consultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: COL- Mw{ Well Permit No.: Page 1 of 2
ARM Project No.: 156 140 7342M Date/Time Started: 4-23-14 7 0% | Developed by: TV
Client: EnviroAnalytics Group | Date/Time Completed: '1°23- 9 /108§ Company:
Well Location: Area_(3, Parcel (o Weather/Site Conditions:

S k«nr\\f 7O's = Checked by:

A. Well Construction Details
Well Cover Type: %ck—ué or Flush-Mount PVC Screen Interval: 23 to S3
Well riser/screen material:  PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: (D/-) 2 4§ (See Original Well Construction Diagram) &3 5 3

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 52.7{ _ft. (B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): 496 f.(0)
Petroleum/Product Present? Yor N. Thickness (ft.): _ Height of Water Column: (B - C) H3.75 fi.(D)

Initial Thickness of Sediment in Bottom of Well (F - B): ©:52.  ft. | Wetted Bore Volume: (A xD) 7 A2 gal (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: Cia Suige Lleck

Event Sereen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
I g -~ 57 1O 7.0 acey
R = i |
Lo|vy - w4 ) 9.0 Girey
N S |0 b0 qrexl;
S ~ [
4o | - 3% \9 (0.0 arey
~
Cumulative Totals: 23,0
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): 4.5 Final well de P{ L 52. 940

Thickness of Any Sediment Remaining in Well; oM3

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Farth Resource Enginecrs and Consulrants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (OL-~ Mw'S Well Permit No.: Page 1 of 2
ARM Project No.: +56-19934 2 Date/Time Started: 423-1 /0745 | Developed by: _1&V
Client: EnviroAnalytics Group | Date/Time Completed: H-23-1 / 0%30 Company:
Well Location: Area 88, Parcel_ (O Weather/Site Conditions:
Scnny )
nny IO : Checked by:

A. Well Construction Details

Well Cover Type: S@;}fp or Flush-Mount PVC Screen Interval: % to | %
Well riser/screen material: PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: (3/-) 2.72 (See Original Well Construction Diagram) {7, <|

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 17.73 _ ft. (B)

Well (PVC) Volume: 0.163 gal./fi. (A) Depth to Static Water Level (TOC): 69%  f.(C)
Petroleum/Product Present? Y or @ Thickness (ft.): Height of Water Column: (B -C) 075 ft.(D)

Initial Thickness of Sediment in Bottom of Well (F - B): 0.0%  ft. Wetted Bore Volume: (AxD) 178 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" S\r\x'f}fj Llsc k

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
l, \?>‘ \C() l(:) % O df?\r'k ey
2. ' s
G- 1O 1.0 dack cyey
<1
Cumulative Totals: \(B‘Q
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): 7 '([;fé Final el Ar{;rt\' 7.2

Thickness of Any Sediment Remaining in Well: 0.90

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Farth Resource Enginecrs and Coasultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: LOM - MW Well Permit No.: Page 10f2
ARM Project No.: #56 1303H 2. Date/Time Started: H-23-19 /1287 Developed by: 1 CY
Client: EnviroAnalytics Group | Date/Time Completed: ‘1-23 197+ Company:
Well Location: Area_B_, Parcel (O Weather/Site Conditions:
SV"“'\\’J 19's Checked by:

A. Well Construction Details

Well Cover Type: w?z@ or Flush-Mount PVC Screen Interval: 33 to 53
=
Well riser/screen material: PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: ((B)/-) |( .S% (See Original Well Construction Diagram) 53,34

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 5272 ft.(B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): 925 f1.(0)
Petroleum/Product Present? Y g@) Thickness (ft.): Height of Water Column: (B-C) 3.5 fi. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): O« 62 ft. | Wetted Bore Volume: (AxD) 7.9 gal. (E)

C. Surge and Pump Event Summary Data

A\N
Description of Surge Equipment: 2 =a ~ 58 Llock

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
[ | "% 53 [0 %0 acey
R N5
2 W3-y 56 (O 7.0 C)TQ;’{
3 34~ 43 8] b0 gre};
4o 33 -3 (0 ]0.0 Acey
~F T
. Cumulative Totals: 23.0
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): 9422 Final voell éful)‘i'l”\ £ 52.90

Thickness of Any Sediment Remaining in Well: 19
All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Farth Resource Engineers and Con

sultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: ( OM - MwS Well Permit No.: Page 1 of 2
ARM Project No.: 150-}493H2.M Date/Time Started: Yoes19 7 120% Developed by: 1€V
Client: EnviroAnalytics Group | Date/Time Completed: Y2319 /24 G Company:
Well Location: Area (3 , Parcel (& Weather/Site Conditions: |

5""‘“}’ 705 Checked by:

A. Well Construction Details
Well Cover Type: Sr@z? or Flush-Mount PVC Screen Interval: % to \%
Well riser/screen material:  PVC Sandpack Interval: to

Difference between Ground Surface and TOC: ((/-) 2.3%

Measured Total Depth of Well When Installed (TOC) (F):
(See Original Well Construction Diagram) 17,9

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in.

Well Total Depth (TOC): '21% £ (B)

Well (PVC) Volume: 0.163 gal./ft. (A)

Depth to Static Water Level (TOC): 74 fi. (C)

Petroleum/Product Present? Y or @ Thickness (ft.):

Height of Water Column: (B-C) (834 ft. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): OM3 f.

Wetted Bore Volume: (AxD) b6 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2> Sumye Weck

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
\ 214 1o 7.0 declc e \’,«
2 ,-13 |0 7.0 dack  eey
-, i
Cumulative Totals: MO
(Minimum of 3 Well Volumes) '

Final Depth to Water (from TOC): 742

Fina|_weell depth” (2.40

Thickness of Any Sediment Remaining in Well:

D1

All depths reported are from reference notch in top of TOC.

e




ARM Group Inc.

Farth Resource Engineers and Consulrants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: CONV-Mw T Well Permit No.: Page 1 of 2
ARM Project No.: 150 {0342 M Date/Time Started: 4-24-19 /109 Developed by: lev
Client: EnviroAnalytics Group | Date/Time Completed: ‘(=21 A 7121 Company:
Well Location: Areafj_, Parcel (O Weather/Site Conditions:
Su noy 6O Checked by:

A. Well Construction Details

Well Cover Type: .Tﬁ/:ug) or Flush-Mount PVC Screen Interval: 33 to 53
o i
Well riser/screen material: PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: ( @/ -) 2.1 q (See Original Well Construction Diagram) 53,52

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 52.66 f. (B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): M2 (O
Petroleum/Product Present? Y g{@ Thickness (ft.): Height of Water Column: (B - C) “4.42 £ (D)

Initial Thickness of Sediment in Bottom of Well (F - B): 0. %6 ft. | Wetted Bore Volume: (AxD) 625 gal (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: PARE S g¢ L loc k

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
Ne. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| Y- 53 1O 6.0 dack arey
; o [ |
2. | 43 -4 1O 6.0 orey
¥ _ ~ ]
BEEE (o 5o are s
- . = |
g | 33-3% 1o 5.0 linht acey
— = L4

Cumulative Totals: 52.0
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): .29 Fraed voell de ot h' 2. M

Thickness of Any Sediment Remaining in Well: 0.6%

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Earth Resource Engineers and Consultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: CON -~ mw S Well Permit No.: Page 1 of 2
ARM Project No.: 156 {90342 M Date/Time Started: Hh24-19 /122§ Developed by: _ICV -
Client: EnviroAnalytics Group | Date/Time Completed: =24~ NI Company:
Well Location:  Area [ , Parcel_£9A4 Weather/Site Conditions:
SW\"‘II 793 Checked by:

A. Waell Construction Details

Well Cover Type: S{fEE—?p or Flush-Mount PVC Screen Interval: < to [
Well riser/screen matet‘i-z;l-: PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: (/-) 2 .| (See Original Well Construction Diagram) |7, 91

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 17,64 f.(B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): 1L2n — ft.(C)
Petroleum/Product Present? Y g !\:’7} Thickness (ft.): Height of Water Column: (B - C) .47 ft.(D)

Initial Thickness of Sediment in Bottom of Well (F - B): O.J2  fi. | Wetted Bore Volume: ~ (AxD) 1:95 _ gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" Sur Ge 1)10 ck

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
l lg - 3[’{1\, IQ (2.0 d.ﬁ\(k caflors
. . g T
28 % 13 8 7.0 C\c\r k_cvcey
7
Cumulative Totals: H 0
(Minimum of 3 Well Volumes) ‘

Final Depth to Water (from TOC): _1L.25 Einal well Aﬁp‘l‘k\‘ 7. 7%

Thickness of Any Sediment Remaining in Well: .03

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Farth Resource Engineers and Consultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: OO~ Mw. ] Well Permit No.: Page 10of2
ARM Project No.: 156- [Q03¢>M Date/Time Started: Y-25-11/0732 Developed by: TV
Client: EnviroAnalytics Group | Date/Time Completed: ‘1-2S -K1/ 0fs = Company:
Well Location: Area (4, Parcel ¢ U Weather/Site Conditions: |
Clondy 503 Checked by:

A. Well Construction Details

Well Cover Type: S ic._'k—u;{ or Flush-Mount PVC Screen Interval: _ 33 to 53

Well riser/screen material:  PVC Sandpack Interval: to

Measured Total Depth of Well When Installed (TOC) (F):

Difference between Ground Surface and TOC: (4 =) .62 (Scc Original Well Construction Diagram) 3.7 |

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in. Well Total Depth (TOC): 53.30_ ft. (B)

Well (PVC) Volume: 0.163 gal./ft. (A) Depth to Static Water Level (TOC): R fi. (O
Petroleum/Product Present? Y g@) Thickness (ft.): Height of Water Column: (B-C) ‘0% _ft. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): _®9% _ ft. | Wetted Bore Volume: (AxD) 6.66 gal (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 25 S ceje L)[ ock

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other

( M- 53 1O G-D i€y

- - = I
> M3 Mg [ 6o \hd e
- A & _ = [
5 5% - LlS l 0] 5*0 llc_‘“‘ oy
. . = -
Moo e 3% 10 5.9 lihit ey
k¥ J

Cumulative Totals: >2.0
(Minimum of 3 Well Volumes) )

Final Depth to Water (from TOC): f2.42. Finel well de E)H\ 5359

Thickness of Any Sediment Remaining in Well: 0D

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

FLarth Resource Enginecers and Consultants

Tradepoint Atlantic — Sparrows Point
Monitoring Well Development Form — Surge and Pump Method
. o ¢ .
Well ID: (O L A O Well Permit No.: Page 1 of 2

ARM Project No.: _[103412./V] Date/Time Started: Y/ls/19 /1300 Developed by: _ [CV

Client: EnviroAnalytics Group | Date/Time Completed: “//5/19 / 140q Company:

Well Location:  Area® , Parcel C© Weather/Site Conditions:

-~ (o]
( {uqcl-‘! SRS Checked by:

A. Well Construction Details

Well Cover Type: ( w or Flush-Mount PVC Screen Interval: 5 to i 6
Well riser/screen material: PVC Sand Pack Interval: to

Measured Total Depth of Well When Installed (TOC) (F): ft.

Difference between Ground Surface and TOC: (+/-) (See Original Well Construction Diagram) r_:, %

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2. Total Well Depth (TOC): 5% (B)

Well Volume: 0.163 gal./ft. (2” PVC) or 0.652 gal/ft (4” PVC) (A) Depth to Static Water Level (TOC): {21 (f) ft. (C)

Petroleum/Product Present? Y or @ Thickness (ft.): Height of Water Column: (B-C) 542  ft. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): _0.27 ft. | Wetted Well Volume: (AxD) ©. %% gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2 s i Lloc k
Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| 467 - 4 | O ~ % dack b /VOL Jdo
2 |I133 -y 1O ~4 dock_ Loy /VOC oo
3 |- 133 10 ~ drk bigen /VOC odo
Cumulative Totals: ~ 17
(Minimum of 3 Well Volumes)

: N
Final Depth to Water (from TOC): ! 214 Final Total Well Depth (from TOC): ! 7. €S’
Thickness of Any Sediment Remaining in Well: _ 0.0

All depths reported are from reference notch in top of TOC.,



ARM Group Inc.

Earth Resource Engincers and Consultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID; (P Mwl

Well Permit No.:

Page 1 of 2

ARM Project No.: 139342/MW

Date/Time Started: 5319 /0729

Developed by: 1CVv

Client: EnviroAnalytics Group | Date/Time Completed: 5~ 313 / O4S Company:
Well Location:  Area, _& , Parcel € o Weather/Site Conditions:
Drizzle €0 Checked by:
A. Well Construction Details
Well Cover Type: Sr@\yp or Flush-Mount PVC Screen Interval: 3Y to SY

Well riser/screen material: PVC

Sand Pack Interval:

to

Difference between Ground Surface and TOC: (@/ -)

Measured Total Depth of Well When Installed (TOC) (F): fi.
(See Original Well Construction Diagram) 53,9

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 29

_Total Well Depth (TOC): S3-5%_ ft. (B)

Well Volume: 0{163 g/a,f./ft. (2” PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): .34 f. (C)

Petroleum/Product Present? Y or (\/.' / Thickness (ft.):

Height of Water Column: (B-C) 442 ft. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): O-" 4

Wetted Well Volume:

(AxD) /.20 gal (E)

C. Surge and Pump Event Summary Data

2 : Swri‘@ \Qlﬁck

Description of Surge Equipment:

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of

No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other

J 14 - 5Y |© 9 Weoren . VOC odoc

& |4h-49 (9 b hrown, VOC olor

= 7
3 38 - vy 1O % Keown ,VOC odor
W [ xy-3q N 9 beown, VOC oder
Cumulative Totals: 34
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): 3.50

Final Total Well Depth (from TOC): 53.63

Thickness of Any Sediment Remaining in Well: O35

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic —

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (OQ ~-Mys| Well Permit No.:

Page 1 of 2

ARM Project No.: {A03Y2M Date/Time Started: 5-3-19 /0%8 Developed by: TG\
Client: EnviroAnalytics Group | Date/Time Completed: 5-3~19 /1009 Company:
Well Location:  Area , Parcel_( O Weather/Site Conditions:

Cloud v GO's Checked by:
A. Well Construction Details
Well Cover Type: St@@ or Flush-Mount PVC Screen Interval: 33 to 53
Well riset/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (@/ -) 3.57

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) K3 j 4

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): _2.0

Total Well Depth (TOC): _S2.4> fi. (B)

Well Volume: 0.1(63 ga)./ﬁ. (2” PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): _7-20 _fi. (C)

/
Petroleum/Product\ﬁ'ésent? Y or &;\ Thickness (ft.):

Height of Water Column: (B-C) H8.27 ft. (D)

Initial Thickness of Sediment in Bottom of Well (F-B): 07 .

Wetted Well Volume:

(AxD) 7.3%  gal. (E)

C. Surge and Pump Event Summary Data

B P - ~\ I
Description of Surge Equipment: 2 Suce Lleck

]

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of

No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
! L\({)" SB lD ’ | %re\! . VQC cscl Or

2 43 -4q 10 10 arey, \VOC odor

3 e~ Uy e [Q cricy NOC Hor

. ~ rr
H 32— 3‘6 |O “ Ve ,\{D( DAQF
Cumulative Totals: ey
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): /- 22~

Thickness of Any Sediment Remaining in Well:

Final Total Well Depth (from TOC):

52.64

OGS

All depths reported are from reference notch in top of TOC,




ARM Group Inc.

Earcth Resource Enginecers and Con

sultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (QOR ~Mw I Well Permit No.: Page 1 of 2
ARM Project No.: | q0342M Date/Time Started: 5-9-19 /0738 Developed by: _TCV
Client: EnviroAnalytics Group | Date/Time Completed: L% /0900 Company:
Well Location:; Area_B_, Parcel (9 Weather/Site Conditions:
Clotd f 60 S Checked by:

A. Well Construction Details

Well Cover Type: Sti@:@ or Flush-Mount

PVC Screen Interval: to

Well riset/screen material:  PVC

Sand Pack Interval: to

Difference between Ground Surface and TOC: (f5/-) 2.2

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 39, Y

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): _ 2 ©

Total Well Depth (TOC): 28.5¢ #f.(B)

Well Volume: 0.16i3 gal.\lft. (27 PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): _11.1S” ft. (C)

Petroleum/Product Present?@ or N. Thickness (ft.): ~ |, S

Height of Water Column: (B-C) 27.4| f. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): M4 fi.

Wetted Well Volume: (AxD) H."17  gal (E)

C. Surge and Pump Event Summary Data
5\49 Q L\oc ‘(

N\

Description of Surge Equipment: 2

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
[~
2 1O 5 bfﬁwr\fﬁ\r\ o€
N == = i
S lb 5 ,:)((_)\,\(nl’qn Ciy oy
8 > f
\ N 5
Cumulative Totals: 20
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): |1 "'1’; Final Total Well Depth (from TOC): 14,60

Thickness of Any Sediment Remaining in Well: O 1Y

All depths reported are from reference notch in top of TOC,




ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (OS- M/$

Well Permit No.

Page 1 of 2

ARM Project No.: 190342M Date/Time Started: S5-2-19 /(308 Developed by: 1€V
Client: EnviroAnalytics Group | Date/Time Completed: 5-2-19 /1342 Company:
Well Location: Area&, Parcel (O Weather/Site Conditions:
S Yy DS Checked by:
A. Well Construction Details
Well Cover Type: /S‘nc/kfﬁp) or Flush-Mount PVC Screen Interval: 9 to 24

Well riser/screen material:

PVc

Sand Pack Interval:

to

Difference between Ground Surface and TOC: (+/-)

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 23,0 ¢

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2.0

Total Well Depth (TOC): _2.3.7] ft. (B)

Well Volume: 0163 gil./ft.(2” PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): 14-97 ft. (C)

Petroleum/Product Present? Y or @ Thickness (ft.):

Height of Water Column: (B-C) 9.64 ft. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): 0090 f,

Wetted Well Volume:

(AxD) |:57  gal. (E)

C. Surge and Pump Event Summary Data

2\\ 3._[51( L'\_}’.' k

Description of Surge Equipment:

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
} |q‘ZL{ 10 S éa,—k c\}(e\’/ ’ VOU adoc
2 14 -9 [0 S dack. Geey , VOC Odoc
3 q - s 1O H Af--.h lc Gre Vol odoe

Cumulative Totals:

(Minimum of 3 Well Volumes)

"\

Final Depth to Water (from TOC): _ {4,044

Thickness of Any Sediment Remaining in Well:

Final Total Well Depth (from TOC):

23,72

00O

All depths reported are from reference notch in top of TOC,




ARM Group Inc.

Earth Resource Engineers and Con

sultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (OT~m\ &

Well Permit No.:

Page 1 of 2

ARM Project No.: {40342 M Date/Time Started: 5-32-11 /1019 Developed by: _1CV
Client: EnviroAnalytics Group | Date/Time Completed: 5-3-3 /oS Company:
Well Location: Areaf2 | Parcel co Weather/Site Conditions:

< l"""J‘,f os Checked by:
A. Well Construction Details
Well Cover Type: Stlg?c:‘;}p\ or Flush-Mount PVC Screen Interval: 7 to 22
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (+/-)

Measured Total Depth of Well When Installed (TOC) (F): fi.
(See Original Well Construction Diagram) 22 o ¢

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): _2-O

Total Well Depth (TOC): _23.1Q ft. (B)

Well Volume: 0.{6 gdl/ft. (2 PVC) or 0.652 gal/ft (4” PVC) (A)
/.

Depth to Static Water Level (TOC): 11,08 . (C)

Petroleum/Product Present? Y or @ Thickness (ft.):

Height of Water Column: (B-C) 12:3 5 (D)

Initial Thickness of Sediment in Bottom of Well (F - B): ©.90

ft.

Wetted Well Volume:

(AxD) 20| gal (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" s € Llock

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
{ 17 -22 o 3 \t’c’\\r\'f' Srey
2 12 -17 S G der k cycey
3 7> 12 10 3
Cumulative Totals: s}
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): _|l.©5

Thickness of Any Sediment Remaining in Well:

Final Total Well Depth (from TOC):

23.40
D0

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Con

sultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID; (OU =~ mwsS

Well Permit No.:

Page 1 of 2

ARM Project No.: [40342m Date/Time Started: 5-3-19 /1089 Developed by: v
Client: EnviroAnalytics Group | Date/Time Completed: 5-3-R /11y Company:
Well Location:  Area 1_3_ , Parcel__ C© Weather/Site Conditions:

¢ |°"'A‘,f 6o's Checked by:
A. Well Construction Details
Well Cover Type: Stick-pp or Flush-Mount PVC Screen Interval: q to 24
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: ((f /-)3.0% ¥

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) >3 29 ¥

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): _2 O

Total Well Depth (TOC): 23.95  ft. (B)

Well Volume: 0.163 ga\m. (27 PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): J3-40  fi. (C)

Petroleum/Product Present? Y or Q) Thickness (ft.):

Height of Water Column: (B-C) 12.85 fi. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): 909 f,

Wetted Well Volume: (AxD) .72 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" s qe bloc -li
Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
|| 1a-24 (o 7 lack, Vol odor
2 (4-19 ) o bleck ,VOC odor
3 | a-14 o 7 bleck, voC oder

Cumulative Totals:
(Minimum of 3 Well Volumes)

20

Final Depth to Water (from TOC): 3.1

Final Total Well Depth (from TOC):

PR PY

Thickness of Any Sediment Remaining in Well: _ ©.00

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Consulrants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID:_COV - mu(] Well Permit No.: Page 1 of 2
ARM Project No.: 13934241 Date/Time Started: 52719 /oy Developed by: TCV
Client: EnviroAnalytics Group | Date/Time Completed: 5-2-R /A3% Company:
Well Location: Area&, Parcel_ €O Weather/Site Conditions:
Clondy €9's Checked by:

A. Well Construction Details

Well Cover Type: Stick-u or Flush-Mount PVC Screen Interval: 3\ to S|

Well riser/screen material: PVC Sand Pack Interval: to

“Measured Total Depth of Well When Installed (TOC) (F): ft.

Difference between Ground Surface and TOC: (@ /-) 200 (See Original Well Construction Diagram) 53,02,

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2.9 Total Well Depth (TOC): 5241 ft. (B)

Well Volume: ((q 63 galk} (2” PVC) or 0.652 gal/ft (4" PVC) (A) Depth to Static Water Level (TOC): |2 .3 6 f.(C)

Petroleum/Product Present? Y or @ Thickness (ft.): Height of Water Column: (B-C) 3%.95 #f.(D)

Initial Thickness of Sediment in Bottom of Well (F - B): 2.6] ft. | Wetted Well Volume: (AxD) 6.20 gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" s et Lloc k.

Event Sereen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| N6 ~S) 1O R l"qw L)mw“
w J
2 | -H6 10 16 |ir3\r¢ brows
3 3% -4 {O ("i II'C_\_L\*‘ L)rowr\
v 3 36 1o B Lol brown
Cumulative Totals:
(Minimum of 3 Well Volumes) GD
Final Depth to Water (from TOC): 12 Y Final Total Well Depth (from TOC): _52.2.5

Thickness of Any Sediment Remaining in Well: _©.27

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Carth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: ( Ovv - Mw5 Well Permit No.: Page 1 of 2
ARM Project No.: 199342 Date/Time Started: S219 /40 Developed by: 1€V
Client: EnviroAnalytics Group | Date/Time Completed: 5-2-19 /122 Company:
Well Location: Areaﬁ, Parcel (O Weather/Site Conditions:
S"‘"“;/ 798 Checked by:

A. Well Construction Details

Well Cover Type: St@-/dp or Flush-Mount PVC Screen Interval: % to 23
Well riser/screen material: PVC Sand Pack Interval: to

Measured Total Depth of Well When Installed (TOC) (F): ft.

Difference between Ground Surface and TOC: (f)/-) 2.32 (Sce Original Well Construction Diagram) 2> 46

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2 :© Total Well Depth (TOC): _22.79 fi. (B)

Well Volume: 0.(6? gd) /ft. (27 PVC) or 0.652 gal/ft (4" PVC) (A) | Depth to Static Water Level (TOC): 12.14_ft. (C)

Petroleum/Product Present? Y or @ Thickness (ft.): Height of Water Column: (B - C) 9.5l #. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): ©:26 ft. | Wetted Well Volume: (AxD) 1SS gal. (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: PANEY e Llock

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| 14-23% o 6 Elmkl VOC oder
2 12 - 14 10 5 bleck . VOC odor
3| g1 10 6 dock eveq, VOC odor

Cumulative Totals: I 7
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): ! 3.19 Final Total Well Depth (from TOC): 22.77
Thickness of Any Sediment Remaining in Well: Q. 14

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Con

sultanes

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID:_(OK - MwS Well Permit No.: Page 1 of 2
ARM Project No.: 199342M Date/Time Started: 5-2+19 /1229 Developed by: _ TV
Client: EnviroAnalytics Group | Date/Time Completed: 5-2-1% /1300 Company:
Well Location: Areaﬁ, Parcel_ (O Weather/Site Conditions:

Su ANy 70 Checked by:

A. Well Construction Details
Well Cover Type: S fé‘k-n-r}) or Flush-Mount PVC Screen Interval: | H to 24
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (+/-)

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 22 .9

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): 2O

Total Well Depth (TOC): 24:33 f. (B)

Well Volume: 0.1@gal./ﬁ. (27 PVC) or 0.652 gal/ft (4" PVC) (A)

Depth to Static Water Level (TOC):[H. 4o ft. (C)

Petroleum/Product Present? Y g@ Thickness (ft.): /

Height of Water Column: (B - C) 43+ (D)

Initial Thickness of Sediment in Bottom of Well (F - B): _©.00

ft.

Wetted Well Volume:

(AxD) |.62 gal. (E)

C. Surge and Pump Event Summary Data
2\\ _/)\,\{rviq lpl‘x/k

Description of Surge Equipment:

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
| 19 -2Y 1o S Nack , VOC odor
2 | u-I9 10 “

Weck ',VQC odor

Cumulative Totals:
(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC): 4.4

Thickness of Any Sediment Remaining in Well:

Final Total Well Depth (from TOC): 2H4.33

000

All depths reported are from reference notch in top of TOC.




ARM Group Inc.

Earth Resource Engineers and Consultants

Tradepoint Atlantic — Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (DY ~MwS Well Permit No.: Page 1 of 2
ARM Project No.: 199342M Date/Time Started: 529 /o3y Developed by: _ <V
Client: EnviroAnalytics Group | Date/Time Completed: 5-29 /1137 Company:
Well Location: AreaE, Parcel (9 Weather/Site Conditions:

ll"“"'""}/ 105 Checked by:

A. Well Construction Details
Well Cover Type: St@u? or Flush-Mount PVC Screen Interval: 7 to 22
Well riser/screen material: PVC Sand Pack Interval: to

Difference between Ground Surface and TOC: (@/ -) 2.4y

Measured Total Depth of Well When Installed (TOC) (F): ft.
(See Original Well Construction Diagram) 22,44

B. Wetted Bore Volume Determination

Well (PVC) Diameter (in.): _2-9

Total Well Depth (TOC): 22-31 _ft. (B)

Well Volume: O@ gab/ft. (2” PVC) or 0.652 gal/ft (4” PVC) (A)

Depth to Static Water Level (TOC): 12,40 fi. (C)

Petroleum/Product Present? Y or @ Thickness (ft.):

Height of Water Column: (B - C) 3‘0” ft. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): ©.53% g

Wetted Well Volume:

(AxD) 162 gal (E)

C. Surge and Pump Event Summary Data

Z\\ 5\»-.((:\;(5 Lk)ok

Description of Surge Equipment:

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
V[ 1722 10 7 Ylowe Ik, VO odor
2 12-~17 e 7 derk Qe VOC odor
3 7 -1 10 q deck ge0y \VOC odor
Cumulative Totals: 23 f

(Minimum of 3 Well Volumes)

Final Depth to Water (from TOC):

Thickness of Any Sediment Remaining in Well:

12.20

Final Total Well Depth (from TOC):

0.22

22.62

All depths reported are from reference notch in top of TOC.



ARM Group Inc.

Farth Resource Engineers and Con

sultants

Sparrows Point

Monitoring Well Development Form — Surge and Pump Method

Well ID: (Qz - MwS Well Permit No.: Page 1 of 2
ARM Project No.: 150199 34241 Date/Time Started: 42419 /11855 Developed by: _J €V
Client: EnviroAnalytics Group | Date/Time Completed: 4 ~2‘-19 / 1533 Company:
Well Location: Areal3 , Parcel (O Weather/Site Conditions: |

S. LY, 79 5 Checked by:

A. Well Construction Details
Well Cover Type: S{ibfé—up or Flush-Mount PVC Screen Interval: 2. to 22
Well riser/screen material: PVC Sandpack Interval: to

Difference between Ground Surface and TOC: (£./-) > <

Measured Total Depth of Well When Installed (TOC) (F):
(See Original Well Construction Diagram) > > <\

B. Wetted Bore Volume Determination

Well (PVC) Diameter: 2.0 in.

Well Total Depth (TOC): 22.55_ft. (B)

Well (PVC) Volume: 0.163 gal./ft. (A)

Depth to Static Water Level (TOC): 264 ft(C)

Petroleum/Product Present? Y g@ Thickness (ft.):

Height of Water Column: (B-C) .41 fi. (D)

Initial Thickness of Sediment in Bottom of Well (F - B): O .37  fi.

Wetted Bore Volume:  (AxD) 162 gal (E)

C. Surge and Pump Event Summary Data

Description of Surge Equipment: 2" S e Llock

Event Screen No. of Surge Volume of Water Bore Volumes of Qualitative Description of
No. Interval (ft.) Strokes Removed (gal.) Water Removed Color/Turbidity/Odors/Other
! [7-22 (O 9.0 hle.ck
2 {2 ~17 (O q'D blo\czk
Cumulative Totals: \""é O
(Minimum of 3 Well Volumes)
Final Depth to Water (from TOC): _12 .64 Finel voell A.E‘.pi - 22,71

Thickness of Any Sediment Remaining in Well:

All depths reported are from reference notch in top of TOC.




APPENDIX C

Survey Data




UAD

TRIAD ENGINEERING, INC.

June 11, 2019

Mr. James Calenda
EnviroAnalytis Group, LLC

1650 Des Peres Road, Suite 303

St. Louis, MO 63131

Re: Sparrows Point Well Survey

Sparrows Point, MD
Triad Engineering Job No. 03-15-0343

Mr. Calenda:
Below are the specified surveyed wells, date of last field work completed on June 6, 2019.
The coordinate values shown were derived from G.P.S. observations based on National
Geodetic Surveys stations “GIS 17, PID AC7684 and “GIS 27, PID AC7685 which purport
to be on NAD83(2011) Maryland Grid coordinate system with NAVD88 (AMSL) elevations.

MD | OH | PA | VA | WV

FORMER COKE OVEN AREA WELL LOCATIONS
DESCRIPTIO | NORTHIN TOP CASING GROUND AT
N G EASTING ELEVATION WELL ELEVATION NOTES
1457970.98
COAA-MWS | 561979.891 1 10.65 11.27 FLUSH MOUNT
COA-MWS NO WELL FOUND
1457813.75
COBB-MWS | 561776.152 0 16.27 13.61
1454242.76
COB-MWS | 561768.065 6 14.23 11.30
1457978.38
COCC-MWS | 561794.484 6 15.55 13.16
1454539.22
coc-MWs | 561775.581 3 14.32 11.56
1457576.28
CODD-MWS | 561604.499 7 14.37 12.30
1454723.99
COD-MWS | 561792.574 3 13.74 11.63
COEE-MWS NO WELL FOUND
1454925.92
COE-MWS | 561802.955 6 13.98 11.34
GROUND SHOT
COFE-MWS | 561492274 | 1#° 8230'69 14.78 11.72 TAKEN ON SOUTHERN
SIDE
1454219.18
COF-MWS | 561671.419 7 14.51 11.62




EnviroAnalytis Group, LLC

June 11, 2019

RE: Sparrows Point Well Survey 03-15-0343 Page 2

1458040.33

COGG-MWS | 561156.320 0 12.69 10.60
1454465.54

COG-MWS 561660.615 9 13.77 11.28
1454648.49

COH-MWS 561707.142 7 13.76 10.60
1454778.72

COI-MWS 561676.613 5 13.30 10.77
1454936.94

COJ-MWS 561684.219 5 13.86 10.38
1454749.24

COK-MWI 563234.629 8 6.83 4.60




EnviroAnalytis Group, LLC

June 11, 2019

RE: Sparrows Point Well Survey 03-15-0343 Page 3
TOP CASING GROUND AT
DESCRIPTION | NORTHING | EASTING ELEVATION WELL ELEVATION NOTES

COK-MWS 563234.958 | 1454751.722 6.62 4.61

COL-MWI 563246.333 | 1454911.001 7.56 4.62

WELL SHOT ON LOWER,

COL-MWS 563247.848 | 1454916.386 7.38 4.65 EASTERN POINT OF CASING
COM-MWI 563260.434 | 1455059.494 7.43 5.70

COM-MWS 563262.594 | 1455064.514 8.11 5.80

CON-MWI 563192.145 | 1454354.472 11.99 10.11

CON-MWS 563190.136 | 1454350.586 12.01 10.03

COO-MWI 563028.379 | 1454319.031 12.68 10.38

COO-MWS 563024.252 | 1454318.335 12.70 10.31

COP-MWI 563127.662 | 1454935.030 7.53 5.11

COQ-MWI 563001.855 | 1454907.172 6.42 3.78

COR-MWI 562836.854 | 1454628.124 11.65 9.59

COS-MWS 562664.676 | 1454530.099 14.43 11.47

COT-MWS 562911.804 | 1455128.854 11.74 9.39

COU-MWS 562820.595 | 1455382.444 14.48 11.64

COV-MWI 562760.829 | 1455004.678 12.20 10.36

COW-MWS 562667.550 | 1455015.345 13.97 11.75

GROUND SHOT TAKEN ON

COX-MWS 562623.230 | 1455434.171 15.45 12.18 WESTERN SIDE
COY-MWS 562392.829 | 1455088.298 13.48 11.49

COZ-MWS 562421.661 | 1455560.773 14.70 11.88




APPENDIX D

Purge and YSI Calibration Logs




Permanent Wells

Low Flow Sampling

g ARM Group Inc.
* Earth Resource Engineers and Consultants
|

Project Name: " (\ [\ ey WA Project Number: |y 2.2 L '\
Well Number: ( (\AR -1 1)< Date: 5 /14 [ 14}
Well Diameter (in): o One Well Volume (gal):

Depth to Product (f): v/, . 0

QED Controller Settings:

Depth to Water (ft): [') &0

Flow Rate (mL/min) % O

Product Thickness (ft): . .

Length of time Purged (min)

Condition of Pad/Cover: -1

Depth to Bottom (ft): 2% , /%

PURGING RECORD

Sampled By: | _mfi

nadh

Specific Dissolved o
. olime DTW Temp pH Conductance | Oxygen ORP Turbidity
Time Purged (feet) °C) (s.u.) ) (mg/L) (mV) (NTU) Comments
11 + 0.1 +10 +10%or<35
(gallons) +3% +03 o
683% | 15 |52l ).3) |58 | ),3 NFH. [ | il
; 77 —
o> , T lisoa| J.sol 3384|032 |103.9] |
OB 9 )5.23 11153 | 3549 |0.5C (X7 > ] \ o
68> 113 £ 91 [11Se 3,283 [0.97RY9] \
ORS % | +3 553 [ 1159 3,939 |0 sx |LX.Y \
//
(/
|
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Perservative Collected?
. - TCL-VOCs 3 -40mL VOA HCI1 T
oA LS 8003 TPH-GRO 3-40mLVOA | _ HCI
TPH-DRO 2 -1 L Amber none \
TCL-SVOCs 2-1L Amber none \
Oil & Grease 2- 1 L Amber HCl \
TAL-Metals & . A
Mereury (total) | | 7250 mL Plastic | - HNO3 \
Hexavalent Chiromiimy 1 - 250 mL Plastic none
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals & !‘
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromiumy
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
= PCB 2 - 1L Amber None
“~Matrix Spike-,
Duplicate—"
Comments:

ft x gal/ft =

(gal)

Casing Volume: 17 1.D. = 0.041 'gal/ﬁ -2”1.D.=0.163 gal/fi - 4” LD. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft




Low Flow Sampling & ARM Group Inc.
Permanent Wells ﬁ}:{léﬂ‘ Eacth Resnurce Eogineers and € onsubian
Project Name: i s O e ) o€ SAy Project Number: | 4041/ 2 )1
Well Number: [ (y1) - iy .95, ) Date: S /| 4| W
Well Diameter (in): One Well Volume (gal):
Depth to Product (f):0 -0 QED Controller Setiings:
Depth to Water (f): |4 % | Flow Rate (mL/min) 2> O
Product Thickness (1): - ¢ -9 Length of time Purged (min)
Depth to Bottom (ft): 3, ,;J__Z},‘ Condition of Pad/Cover: Qoo laen)
' PURGING RECORD § .
Specific Dissolved -
Volume pH ORP Turbidity
Time Purged ?g;:'), ’l;fgt)p (su.) Co(rﬁ;zt;r)lce (()Iﬁé/ggl (mV) NTU) Comments
(gallons) +0.1 £ 3% 103 +10 +10%or<5
VA3 Q T 1509 o ox | bied 1498 S1kd <
1251 K B Lo | LS [0 bl -2l
oW K 39 |12 6] 160 Jo,uz [-/rygl \
241 N 509 2 acl Lds<t0.3%¢ =193 N
Y L o 7, 23 2z | 193] |03 [~a0l & N
<) 2 17,07 | /o, 2| L4/ 0.2 |-[71.6 \]
|
MONITORING SAMPLE RECORD.
Sample ID Time Collected Parameter/Order Container Perservative] Collected?
TCL-VOCs 3 -40mL VOA HCl
- 1O S lp .
.y S e TPH-GRO 3-40 mL VOA HCI /
TPH-DRO 2 - 1L Amber none \
TCL-SVOCs 2- 1 L Amber none \
0Oil & Grease 2- 1 L Amber HCI \
TAL-Metals & {1 550 1 Plastic | HNO3 \
Mercury (total)
Hexavalent Chromivmmll 4 550 17 Plastic | none
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals & \
Mercury (Dissolved) | 1 -250 mL Plastic HNO3 .'
Field Filtered %
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L Amber None \
Matrix Spike \
Duplicate )
Comments:
Sampled By: /MG )
EJT'Q/( 7 74 Vi

Casing Volume: 1” L.D. =0.041 gal/ft - 2” L.D. = 0.163 gallf - 47 LD, = 0.653 gal/ft - 6” LD, = 1.47 gal/ft

ft x galft = (gal)




Low Flow Sampling _ ARM Group Inc.
Permanent Wells ﬁ Earth Resource Engineers and Consultante
Project Name: U\ A\ Oy cdne S Project Number: | 4C) 21/ 3 hn
Well Number: i (- [ .'g’f'\r__;_’l';) | Date: 7/ a/\ “ ‘
Well Diameter (in): - One Well Volume (gal):
Depth to Product (ft): 49 1.¢ QED Controller Set.;ings:
Depth to Water (f): /5 , 3 v Flow Rate (mL/min) 330
Product Thickness (ft): ;70/~¢ Length of time Purged (min)
Depth to Bottom (fi): 2% . -2 Condition of Pad/Cover:} Ol el
PURGING RECORD oo
) Volume DTW | Temp pH Coirc)liccltf::lce D(;S;;;zd - Turbidity
Time Purged (feet) °C) (s.u.) (ms/em) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 19 103 +10 +10%o0r<5
/(38 0 (538 1)7.29510.57 13336 15599 [=50.2f [/ =
e 0.7 Vs |ns? lnle (3317 /29 Fpnod |
/198 0. % Dsewlhes (oS |344 1025 Fi36,9 \
s | & ot 2 17 2813937 10,3 |17/, i
HEE L (o 6l /1 3|3 98 083 /IS4 \
- \
\)
/
VA
/
(
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3-40mL VOA HCI
LOBB -mios /303 TPH-GRO 3-40mLVOA | HCI /
TPH-DRO 2 - 1 L Amber none [
TCL-SVOCs 2- 1L Amber none |
Oil & Grease 2- 1 L Amber HCI \
TAL-Metals & .
Mercury (total) 1 - 250 mL Plastic HNO3 \\
Hexavalent Chromium} | o5 1 plactic | none \
(total) \
Total Cyanide 1-250 mL Plastic | NaOH \
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L Amber None
Matrix Spike
Duplicate
Comments:

Sampled By: E' Q

o

Casing Volume: 17 LD, = 0.041 gal/ft - 2* L.D. = 0.163 gal/ft - 4” L.D. = 0.653 gal/ft - 6” LD, = 1.47 gal/ft

ft x gal/ft =

(gal)




. ~
Low Flow Sampling oy ARM Group Inc.
Permanent WellS Iw‘ M focth Resource Bnginesrs and Consuliaot
Project Name: ( (WA Oyl o0 Project Number' BRI
Well Number: ' (\P,, - L) 2 Date: /)2,
Well Diameter (in): . One Well Volume (gal):
Depth to Product (f1): .0 QED Controller Settings:
Depth to Water (fl): |2 , < (» Flow Rate (mL/min) ~ . (O
Product Thickness (f): )\ g+ 0 Length of time Purged (min)
Depth to Bottom (f1): )4 | %¢ Condition of Pad/Cover: «: ! O
PURGING RECORD ' '
Specific Dissolved .
. o s DTW Temp PH Conductance | Oxygen ORP Turbidity
Time Purged (foet) C) (s.u.) (ms/cm) (mg/L) (mV) MNTU) Comments
(gallons) +0.1 £39% 03 +10 +10%or<5
|oog- o 2501136/ |13.04 13992 1292 |4l
|01 % -4 BST 135, iz /o [58.08 |13 |19 ¢\
SIS & 7030 (£y32 |0 221926
1043 |12 T 3.7 1% jua |03 |5, N
/0 IE Iz FRE VR F A P - A 2
022 = 432 /s, 20|18 4g | 057 15¢.3 \
102 Q-4 Ays 112,90 |x /15O |05 & |03, 5 \
/
//
[
\
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Perservative] Collected?
r ~< TCL-VOCs 3 -40 mL VOA HC1
LB M3 093 TPH-GRO 3 -40 mL VOA HCI
TPH-DRO 2 -1 L Amber none _
TCL-SVOCs 2- 1 L Amber none \
0il & Grease 2- 1 L Amber HC1
TAL-Metals & .
Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromiumy 1 - 250 L Plastic —
(total) \
Total Cyanide 1 - 250 mL Plastic NaOH \
TAL-Metals & I
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered s
Hexavalent Chromiuimn
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L Amber None |
Matrix Spike |
(__(Duglicate?
| i Comments:
Sampled By:L /" b
PR Bl ok

Casing Volume: 1”7 LD. = 0.041 gal/fi - 2”7 L.D. =0.163 gal/ft - 47 LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

fi x _ gal/ft =

(gal)




Low Flow Sampling ARM Group Inc.
Permanent Wells *} Earth Resource Engineers and Consultants
Project Name:(* 0sfs  (hm o b pid = o p Project Number: [70%//3
Well Number: A0 - [ & | Date: < [4/|4
Well Diameter (in): 9. One Well Volume (gal):
Depth to Product (ft): 5 f\Q QED Controller Settings:
Depth to Water (ft): |5 , | Flow Rate (mL/min) 2.0
Product Thickness (ft): , v\ O Length of time Purged (min)
Depth to Bottom (f): 2.7, 1/ Condition of Pad/Cover: 40 A /19 6od
PURGING RECORD
Specific Dissolved Lo
" Yo DTW Temp pH Conductance | Oxygen ORP grbidity
Time Purged foet Q) (s.u.) (ms/ (mg/L. (mV) (NTU) Comments
(gallons) (feet +0.1 T;Zl) i 0.3) +10 +10%or<5
[FEE NN 53 16.9% 1 LSH 13,09 1209 |~)a o)
FEE! o5 ISPl [lTS2 3. Ha 0 ea 51999 (
FECN P (s 79 /521 3 [F9|9.S sy N
1223 1.2 /.o 111,52 |2.16% 102 FIK2R \
\I
j \
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
. TCL-VOCs 3 -40mL VOA HCl
LO0L- MS a4 TPH-GRO 3-40mLVOA | HCI —~
TPH-DRO 2 -1 L Amber none [
TCL-SVOCs 2- 1L Amber none \
0il & Grease 2- 1 L Amber HC1 \
TAL-Metals & ’
Mercury (fotal) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromium| 1 554 17 plastic |  none \
(total)
Total Cyanide 1 - 250 mL Plastic NaOH \
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L Amber None /
Matrix Spike '
Duplicate

: 7 i
Sampled By: I

Comments:

NOph

Casing Volume: 1” LD. = 0.041 gal/ft - 2” L.D. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft = (gal)




Low Flow Sampling i ARM Group Inc.
Permanent Wells 2 o ?|_'E:__'-':*. B Facrh Resource Fogineers and Consudoant
Project Name:®> \ v Oy v 0 % au _Pr.oject Number: | Gy o) vy
Well Number: 0 ~C - 0=, ' Date: < /12| \&
Well Diameter (in): One Well Volume (gal):
Depth to Product (ft): j¢ QED Controller Settings:
Depth to Water (ft): |3 ,'3 4 Flow Rate (mL/min) -5
Product Thickness (ft): NGre, Length of time Purged (min)
Depth to Bottom (ft): 4%, R G Condition of Pad/Cover: A /oy et
il PURGING RECORD :
Specific Dissolved s
— Volume DTW Temp pH Conductance | Oxygen N Turbidity
Time Purged C(feet) ©C) (s.u) (ms/cm) (mg/L) {mV) (NTU) Comiments
(gallons) +0.1 +39% £03 +10 + 100}91'& 5
0 b O 122 '5.931)3.33 1223/ |ogd |-3.2-f |
EY Y sl Ees | pes B -0l 083 FLYT| |\
N,
TEW K 5k 10,03 |2. 85 10, 4/ |-7¢ 4 \
TEY L2 .32 /2. 6/ | 4.230 10,947 [p/z3 N\
[ DM | 1, IS8 1w 9 |¥¢¥210.43 |-122 K |
ey Q K eelld S8l2.a66]0,¢0 =iz 1 /}
\
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative] Collected?
) p— TCL-VOCs 3-40mL VOA HCI
N 114G, -
TPH-GRO 3-40mL VOA HCl
TPH-DRO 2 -1L Amber none
TCL-SVOCs 2- 1 L Amber none
0il & Grease 2- 1 L Amber HCl
TAL-Metals & .
- 250 mL N\
J Mercury (totah) 1-250 Plastic HNO3
Hexzvalent Chtomim) | 550 1 plagtic|  none
(total)
Total Cyanide 1 - 250 mL Plastic] NaOH
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none "
Field Filtered '
PCB 2 -1L Amber None
Matrix Spike
Duplicate
Cormments:
Sampled Byj ) (A
17‘—(:1’ yin

Casing Volume; 1” L.D. = 0.041 gal/f - 27 1.D.=0.163 gal/fi - 4” LD. = 0.653 gal/ft - 6” 1.D. = 1.47 gal/ft

ft x _gal/ft =

(sl




Low Flow Sampling
Permanent Wells

2. ARM Group Inc.
ﬁ” Farth Resonece Fngineers and Consultanis

T

L

Project Name: O\ (e lcor€ 5t

Project Number: | O A/ 0 1

Well Number: 0 (\ININ- (V10 < Date: ~ / +/
Well Diameter (in): <~ One Well Volume (gal):
Depth to Product (f): ) @0 QED Controller Settings:

Depth to Water (fi): (2 , [/

Flow Rate (mL/min) 2 .35Q

Product Thickness (ft): 1y

Length of time Purged (min)

Depth to Bottom (R): 94, /%

Condition of Pad/Cover: )~y
I

! L0 ol
PURGING RECORD /

T v | o | | P o] et | o |t
Time Purged o (s.u) (mV) (NTU) Comments
(allonsy | 9 | €O +0.1 (’i‘s;izl) (T%”;) £10 | £10%or<5
0437 O (2 159 |0 CR 2ESST | H e |14 4 Hupkbdl
00 4.2 ¥ 72 | a2 |4.90 |94~ 0.9 | 3.b \ '
N EE 626|788 | F.g32 T Y0l33.3]
a5 d LD o #1010 | 32570 | 0.2 1130 A
cO< =y C 162 o33 (4,557 | 029 | 11.Y \
100 o~ 48 5.631/0.27 [ 429 10,3899 )
1002 2 4 <4l /0.Yy3 | 4.22510.23|7Y
10) 2>~ 2 ¥ /59x | fo 95 9 206l 0.23 |43 /
\l
\
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
S Py vl TCL-VOCs 3 -40 mL VOA HC1
o N TPH-GRO 3. 40 mL VOA HCI \
TPH-DRO 2 - 1 L Amber none
TCL-SVOCs 2- 1 L Amber none
Qil & Grease 2- 1 L Amber HCI
TAL-Metals & .
Mercury (total) 1 - 250 mL Plastic HNO3
Hexavalent Chromium| | 550 1 plagtic | none
(total)
Total Cyanide 1 -250 mL Plastic] NaOH /
TAL-Metals & l
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered \
Hexavalent Chromium|
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None
Matrix Spike /
Duplicate
Comments:

Sampled By: [ pnty

Y)Qsh

Casing Volume: 17 1.D. = 0.041 gal/ft - 27 L.D. = 0.163 gal/ft - 4” LD. = 0.653 gal/fi - 6 LD. = 1.47 gal/ft

ft x gal/ft =  (gal)




Low Flow Sampling

Permanent Wells

ARM Group Inc.

:
% Earth Resource Engineers and Consultants

Project Name: ¢ ~p &8 ~<lunrf

<uipde qontal

%ject Number: |6 24 9 [\

Well Number: p (i - (ryd<s (| <= 20)

Date: & /Q /) 0}

One Well Volume (gal): |, L]

Well Diameter (in): 0. f:A'ag 5
Depth to Product (f): .\ / QED Controller Settings:
Depth to Water (fi): |1p, 24 Flow Rate (mL/min) 500
Product Thickness (ft): ., - ,. o Length of time Purged (min)
Depth to Bottom (ft): 7 & Condition of Pad/Cover: A v
- PURGING RECORD
. DI DTW Temp pH Co?ll()i?cltf;‘r:lce D(‘)S)(S;);;’:d o L)
Time Purged (fect) ©C) (su) o) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 L3, £03 +10 +10%or<5
a0 H ]Q(Qb “q\L 2-9%( &,3"/ 5. O |
hos I 6 [\B.55HR6R (LA [2.032 [).39 |-n7]
O 5.2 & sulrsa [ |2 0S| b, FY5.3
Wis .2 lsdsvea | ILGa |9.03¢ | Lig  [HSsR
nad . b Yie Ve [N yg [ 1192 [o.owa | Q99 [x3.3
PRI L
o
I
2 |
I
[
[
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative| Collected?
TCL-VOCs 3-40mL VOA HCI L
TPH-GRO 3 -40 mL VOA HCI (
TPH-DRO 2 -1 L Amber none \
TCL-SVOCs 2- 1 L Amber none i
0il & Grease 2- 1 L Amber HCI1 N
Lob - mws (15-50) | 1130 TAL-Metals & =11 550 i Plastic | HNO3 >
Mercury (total)
Hexavalent Chromium} 4 o561 plastic | none 7~
(total) {
Total Cyanide 1 - 250 mL Plastic | NaOH \
TAL-Metals & \
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3 \
Field Filtered
Hexavalent Chromium /
(Dissolved) 1 - 250 mL Plastic none (
Field Filtered ’ \
PCB 2 -1 L. Amber None |
Matrix Spike /
Duplicate /
\

Sampled By: L m& n

Comments:

WYX A nooh thelere

\

Casing Volume; 17 LD. = 0.041 gal/fi - 2” L.D. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6 LD. = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling f - ARM Group Inc.
Permanent Wells %‘ Earth Resource Engincers and Consultants
Project Name:® VA O rchavr€. . Suoh e monte “Project Number: Q2 ./
Well Number: ' A\ [\—= N WS (20-.25) Date: /G /)4
Well Diameter (in): 25— One Well Volume (gal): s 1
Depth to Product (ft): , ... , QED Controller Settings:
Depth to Water (ft): 5, 7 Flow Rate (mL/min) < (4
Product Thickness (ft):  »50,. / Length of time Purged (min)
Depth to Bottom (ft): .2 % Condition of Pad/Cover: — ——71""——
PURGING RECORD
. Velune DTW | Temp pH C;%Tclgfwe Dss;;;:id Sl Turbidity
Time Purged o (s.u.) (mV) (NTU) Comments
(gallons) (feet) ©) +0.1 (Iisgi;:l) (1:%/2) +10 +10%or<35
40O i 703 119,64 [ 1L 8F [8.092 |t [FI33.0]
0 |9 |3sL[1080 yeya | 2,040 0.0k [-/s6.0] |
910 Y. 2 112.09 /%30 [/hk_ 904 |a./a et |
E 2.8 2. oq 090 [JLEa o ouls [0 1o |-1357c \\
\
1
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative| Collected?
TCL-VOCs 3-40mL VOA HCl
/420 TPH-GRO 3-40mL VOA | HCI
TPH-DRO 2 -1 L Amber none |
TCL-SVOCs 2- 1 L. Amber none
0il & Grease 2- 1 L Amber HCl1 \
TAL-Metals & .
Mercury (total) 1 - 250 mL Plastic HNO3 \
o Hexavalent Chromium | - 250 mL Plastic none N\
SIS Ms (o= e (total) _ . %
4+ Total Cyanide 1-250 mL Plastic] NaOH X
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3 )
Field Filtered -
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None \
Matrix Spike \
Duplicate )

Sampled By: _ /A 111/, ;

Comments:

Arex /’)an/)ﬁ_a/ér? g

Casing Volume: 17 L.D. = 0.041 gal/ft - 2” LD. = 0.163 gal/ft - 47 LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling . ARM Group Inc.
Permanent Wells w Earth Resource Engineers and Consultants
Project Name: COR ¢y nwhvur® i nloeniold Project Number: 10 &2/ 1)
Well Number: codD— TOWS { qez - 2 A) Date: LM‘()/)q
Well Diameter (in): 5- i - One Well Volume (gal): 1 7
Depth to Product (ft):-y\q ) QED Controller Settings:
Depth to Water (f1): /g,—}’/ Flow Rate (mL/min) -q o0
Product Thickness (ft):,, - . ¢ Length of time Purged (min)
Depth to Bottom (ft): .7/ Condition of Pad/Cover: _—71"
PURGING RECORD
] MOITTE ‘DTW Temp PH Coi;()ii‘i:ltf;flce DOISXS)(');‘éid iy Iy
Time Purged (feet) ©C) (s.u.) (ms/om) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 1139 o +10 +10%or<5
rseaz 195 16.06[3.3 16.32 |0.8S0 h.0le -IX ST ~
oR23 |3, 12 1320 [10.32 [0.9a< |o.094 Fienb| |
OR32 2,9 |abli2zy [ro. Y [0.9%5 10.a3 [/ \
o223 | He3 12.28[10.24 [a.40b [o.qn Fizss] N\
ot | 4.9 729 1033 [6.99¢ |o.0a -lqi-l."‘l1 N\
\\] s
oA
[
/ :
\
\
\
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Persey(lative Collected?
TCL-VOCs 3-40mL VOA HCl _—
TPH-GRO 3 -40 mL VOA HCl 7 8 N
TPH-DRO 2 -1 L Amber none \
TCL-SVOCs 2- 1L Amber none \
0il & Grease 2- 1 L Amber HCIl \
TAL-Metals & =1} 55 mI, Plastic |  HNO3 \
Fo\ Mercury (total)
/ T\j Q%\\})\ Hexavalztnott;;]r OMUUMY 1 250 mL Plastic none /
\ D Total Cyanide | 1-250 mL Plastic| NaOH /
5 > TAL-Metals & \
N Mercury (Dissolved) | 1 - 250 mL Plastic | HNO3
A Field Filtered \
& .
oy Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
% Field Filtered
PCB 2 -1 L Amber None Vi
Matrix Spike /
Duplicate [

Sampled By: .M (]

Comments:

&10( L m&p_ﬁlkmlﬂff‘/e

Casing Volume: 17 LD. = 0.041 gal/ft - 27 I.D. = 0.163 gal/ft - 4” LD, = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling
Permanent Wells

- ARM Group Inc.

Earth Resource Engincers and Consultants

Project Name: (OVA Oaghe 0 < unolowondn | | Project Number: 1AQ24) M)
Well Number: ¢ o - t0S (20~ ?f;\ Date: § /1~ /19
Well Diameter (in): 0 s/t One Well Volume (gal): « . @
Depth to Product (ft):/) 0 h ¢ QED Controller Settings:
Depth to Water (ft): ﬁ ala Flow Rate (mL/min) -{'5“ QY
Product Thickness (ft): /)G ¢ Length of time Purged (min)
Depth to Bottom (R): 3 (5, &% Condition of Pad/Cover: ;
PURGING RECORD
Ti oI DTW Temp pH Coircjiicc:tf;:lce D('l)sxs}(');id U5 Turbidity
ime Purged (feet) °C) (s.u) (ms/om) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 3% 103 +10 +10%or<5
1603 2.5 lis.m5.lb]2.24 | 1,L,40 (5.6 |- w| [
| OO 2, | .92z e 9. 02 [1.753a.06 |-71.4] \
o 12,3 s adlixie %02 ‘ %220 a1, P3N\
LOLR 4o 3 x.21 (.99 [l%lon |0 [iISo.) )
a3 |14.9 w3 28k [18%2 |6 o [-1F0.  /
A S 82|24 [1x%S |80 bigand |
o223 Lo, | ra< (2.2 [1.799 la 02 Flang  \
102 | (.3 12.30[%.9) [ /207 1008 Foadefs \\
/
[
[
/
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3-40mL VOA HCl1 -
TPH-GRO 3 -40 mL VOA HCl [
TPH-DRO 2- 1L Amber none \
L\?) TCL-SVOCs 2- 1 L Amber none \
\ N 0il & Grease 2- 11 Amber HCl \
TAL-Metals & .
3 Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromium ] /
,/)g) (total) 1 - 250 mL Plastic none /
\,,? Total Cyanide 1 - 250 mL Plastic | NaOH (
L) TAL-Metals & \
\Q\P Mercury (Dissolved) | 1 -250 mL Plastic| HNO3 \\
7 R .
@\7 Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2-1L Amber None %
Matrix Spike
Duplicate

Sampled By: | M\( s

Comments:

PTE X 4 noghthalend

ft x gal/ft =

(gal)

- Casing Volume: 1”7 L.D. = 0.041 gal/ft - 2” L.D. = -0.163 gal/ﬁ 4” LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

e




Low Flow Sampling
Permanent Wells

" g ARM Group Inc.
% Earth Resource Engineers and Consultants

Project Name:{ 8 Snchort Sugnlein anioo Project Number: 422 O 1V

Well Number: € O ~ 000/ 245 = HO ) Date: = /1 /.4
Welt Diameter (in): 1) S/t 339 One Well Volume'(gal): ¢ %
Depth to Product (ft): /., © QED Controller Settings:
Depth to Water (ft): \ o, |2 Flow Rate (mL/min) -5 &
Product Thickness (ft): oo Length of time Purged (min)
Depth to Bottom (ft): 1) (‘\:TJT/\ Condition of Pad/Cover —————F————
PURGING RECORD
. Ml DTW Temp pH Co?l%icc:tf:lce D('l)sxs)(');‘f/;d gy Iebidity
Time Purged (feet) ) (sw.) (ms/cm) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 +3% 103 +10 +10%or<5
oS 5 =Y By losa |3 .90 | RS9 113,04 3 L
|20S 2] IL.ocblo g 3.0l 116,02 loay -2 .0 \
21 25 eun 497 1692 1y0.3g o.28 [i<r 4\
216 S /3.8526. 8¢ |/05y | 0.5 i<t/ \
1228 4.9 9,39 6.8 |/0.92 lo.21 [is).3 )
//
[
l
\
\
)
/ MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
TCL-VOCs 3 -40 mL VOA HC1
/L e TPH-GRO 3 -40 ml. VOA HC1
TPH-DRO 2 -1 L Amber none
TCL-SVOCs 2- 1 L Amber none
il & Grease 2- 1 L Amber HCI1
TAL-Metals & .
Mercury (fotal) 1 - 250 mL Plastic HNO3
V\& Hexavalent Chromium 1 - 250 ml. Plastic .
s e (total)
, \—45? Total Cyanide 1-250 mL Plastic] NaOH
D> TAL-Metals &
/"Q‘\\} Mercury (Dissolved) | 1 - 250 mL Plastic | HNO3
Q}}_) Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None
Matrix Spike
Duplicate

Comments:

Sampled By: I ["(\'(31 .
BTEX Y paphihalon ¢

Casing Volume; 17 I.D. = 0.041 gal/ft - 2” LD. =0.163 gal/ft - 47 1.D. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft
ft x gal/ft = (gal)




Low Flow Sampling = . ARM Gr()up Inc.
Permanent Wells %A Earth Resource Engincers and Consultants
Project Name: (& A\ Qnehor® Swugnlenanio | Project Number: {24 0
Well Number: ¢ o\~ 0105 (4o~ 47 Date: L[| 4
Well Diameter (in): < T sjuslQ One Well Volume (gal): ¢
Depth to Product (ft): vy A0 QED Controller Settings:
Depth to Water (ft): |5, ™, } Flow Rate (mL/min) =<~y
Product Thickness (ft): .0 Length of time Purged (min)
Depth to Bottom (ft):|\ § . [ ~ Condition of Pad/Cover: —————————
) PURGING RECORD
Specific Dissolved "
e I o B I B O L Il I B i e —
| (gallons) « +0.1 Rt i +10 | £10%or<s
12.8% 2.5 llwdallo.aole3y 12,423 [33% [0y, [ °
A5 2.1 L0210, 42 182, [0 pa (D&, a0, 6]\
12.2% 2.7 NWeebdhosi|n. %% 0319 (153 Tl e N
| 242 4.3 20X ¥ 12,060 Jo. 93 -2 N
24T [ 4,9 o [F.00 [SS¥a2 [0.3] [FRC \
253 |o5.a 8.3 6,98 s vcr (083 |- /06,2 \
126% | b h0-S8 [6.92 15924 |o.3  Fiuz.o /)
/
[
\
\ /
| = y
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container | Perservative| Collected?
TCL-VOCs 3-40 mL VOA HCl /)
403 TPH-GRO 3-40 mL VOA HCl [
\ 3@ TPH-DRO 2-1L Amber none \
o TCL-SVOCs 2- 1L Amber none \
-ci\‘-;w T(?AilL&MGrelas(egL 2- 1 L Amber HCl1 \
= Mercur;t(?ostal) 1-250 mL Plastic | HNO3 \
Hexavalent Chromium 1 - 250 mL Plastic -
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium ;’f
(Dissolved) 1 - 250 mL Plastic none '
Field Filtered \
PCB 2 -1 L Amber None
Matrix Spike
Duplicate
Comments:

Sampled By: | o (), T o
r-)_ ‘Y * R ~

Casing Volume: 1” L.D. = 0.041 gal/ft - 2” L.D. = 0.163 gal/ft - 4” LD, = 0.653 gal/fi - 6” LD. = 1.47 gai/fi
ft x gal/ft = (gal)




Low Flow Sampling a .- ARM Group Inc.
Permanent Wells Earth Resource Engincers and Consultants
Project Name: [ (V) _Onsip b, iapol@merdol | Project Number: /70253 1)
Well Number: ¢ i - p0) wWSCHA-9Q ) Date: 7 /10/1 9
Well Diameter (in): s/u = 2. | - One Well Volume (gal): « #
Depth to Product (ft): v 00 QED Controller Settings:
Depth to Water (fi): | 7,4 Q Flow Rate (mL/min) <~y
Product Thickness (ft): ... g Length of time Pur;_ged (min)
Depth to Bottom (fi): =9 , | 2 Condition of Pad/Cover: ~————/{___
PURGING RECORD
Specific Dissolved -
Volume pH ORP Turbidity
Time Purged ]()f“Ze\g ”1;3313 (su) Co&sdljzt;?ce ?;ﬁ; (mV) (NTU) Comments
(gallons) +0.1 +1% 103 +10 +10%or<5
R ookl 6.9 2992|0585 A2 7
520 |2>.0 890 [e-42 3. bsala o, [Fi2ed |
25 S Moo LA\ 7659 lo.aa HOGL N
SO ENS 9.%3 0.8 [ 3.6%9 [a.20 Y49 \\
\
MONITORING SAMPLE RECORD i
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3-40mL VOA HCI
6036 TPH-GRO 3-40 mL VOA HCl (>
N TPH-DRO 2 - 1 L Amber none L
TCL-SVOCs 2-1 L Amber none N
Oil & Grease 2- 1 L Amber HCI kN
TAL-Metals & . \
Msiity (total) 1 - 250 mL Plastic HNO3 .
He"a"al‘z:‘;tgl)’“’m‘“mr 1-250 mL Plastic|  none /-
/
e ,,;;05 Total Cyanide 1 -250 mL Plastic] NaOH \
. FJDL : TAL-Metals &
< o Mercury (Dissolved) | 1 - 250 mL Plastic | HNO3
W Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2-1L Amber None )
Matrix Spike /
Duplicate ol

Sampled By: | (G,

Comments:

Ib’r{)( D/ (2]} D"\ 3

Casing Volume: 17 LD, = 0.041 gal/ft - 2” LD.=0.163 gal/ft - 4 LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

ft x _gal/ft =

(gal)




Low Flow Sampling . ARM Gro up Inc.
Permanent Wells g Earth Resonece Ergineers and Consultant
Project Name: CQ A Oy, e oA Project Number: [ ¢\ 2442 "
Well Number:(CO N, —YLOS ' Date: 5/ /1Y
Well Diameter (in): Q- One Well Volume (gal):
Depth to Product (ft): y)rn® QED Controller Seitings:
Depth to Water (ft): | 2. (Q_] Flow Rate (mL/min) 25/6
Product Thickness (ft): et Length of time Purged (min)
Depth to Bottom (ft): Ve Y 7 Condition of Pad/Cover: Gk /4y
PURGING RECORD g A
Specific Dissolved L.
— Volume DTW Temp pH Conductance | Oxygen - Turbidity
Time Purged (feet) ©C (s.u.) (useim) (mg/L) (mV) NTU) Comiments
(gallons) . ) +£0.1 ’1‘53% Ly £10 | £10%or <5
1220 > 2ty |8l a2 | d HA1O0.8p X1 ] [
1285 o 1200 106,949 112,21 | . 99910. &3 |-jacd |
| & 24 l 029 | jn.o<c| 2.9590.32 |-/Shlo\
A ) [6.ax] 19,2094 T3 | O, 3a|-/62]2
1540 Lx 6L fp |13 31| 0TS0 0.%1 -7 A\
295 2.2 AASIVEREN PR CNESE VEE I 2
|
J
/
i
\\
MONITORING SAMPLE RECORD 3
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
B 1~ TCL-VOCs 3 -40 mL VOA HCI e
COL~MAY 1355 TPH-GRO 3 - 40 mL VOA HCI 7
TPH-DRO 2- 1L Amber none {
TCL-SVOCs 2- 1 L Amber none \
0il & Grease 2- 1 L Amber HCI \
TAL-Metals & :
Mercury (total) 1 - 250 mL Plastic HNO3 \‘L
Hexavalent Chromium| I - 250 mL Plastic one \
(total)
Total Cyanide 1 - 250 mi Plastic NaOH |
TAL-Metals &
Mercury (Dissoived) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissoived) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1L Amber None \
Matrix Spike \
Duplicate \
Comments:
Sampled By: /(4
BTEX _¥pashn '

Casing Volume: 17 L.D. = 0.041 gal/ft - 2” L.D. = 0.163 gal/fi - 4” L.D. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft = (gal)




Sampled By: LY} Q]

BIEX _nagh

Low Flow Sampling ARM Group Inc.
Permanent Wells F arth Rusource Fngineers and Consultant:
Project Name: Co N Oy g f St D -P-r.oject Number: ) 90 34 3~
Well Number: (N E- m 0= ) I Datezg/; 49
Well Diameter (in) < One Well Volume (gal):
Depth to Product (fi):;y 100 QED Controller Set?ings:
Depth to Water (fi): | ,)- ey Flow Rate (mL/min) “>< (Y
Product Thickness (ft): 1 o Length of time Purge_d- (min)
Depth to Bottorn ()27 .28 Condition of Pad/Cover: f¢, csok .
PURGING RECORD aha
- Velus DTW Temp pH CO?I%T:Z:IC& D(;st}cl);zd o Turbidity
Time Purged (feet) ©C) (s.u) (ms/em) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 1139 103 +10 + 10%101'< 5
[200 & lax3 LSS 16D | 1333 10,98 |-go.4l [ |
QS o x|l [0 1.2 |04 [-102 5 N\
1230 7 1ozl 141D 1 2 | ©.38 712312 N
n;;-*y:’ e Lo 18 | 3/ L3, 0.2 |~(25,] /
& YQ e o 143 | [, 8ei | O .2 [-/43.) [
12%" oy (.03 1133 | 1.3s& | 9.3 | “/4F|7 |
\\
\
/J
(
\
MONITORING SAMPLE RECORD :
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3 -40 mL VOA HC1 /
0LOE- MRS PRye) TPU-GRO 3-40 mL VOA HCI I
TPH-DRO 2 - 1 L Amber none \
TCL-SVOCs 2- 1 L. Amber none \
0il & Grease 2- 1 L Amber HCl \
TAL-Metals & .
MR k) 1 - 250 mL Plastic HNQO3 )
Hexavalent Chromium 1 - 250 w Plastic one /
(total)
Total Cyanide 1-250 mL Plastic| NaOH |
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium}
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None /
Matrix Spike [
Duplicate /
Comments:

Casing Volume: 1” I.D. = 0.041 gal/ﬁ 2” L.D. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft =

__ (gah




Low Flow Sampling . ARM Group Inc.
Permanent Wells ¥ Earth Resource Engineers and Consultants
i
Project Name: ( O Opclis—.  Sitg Project Number: | 407,14 1,
Well Number: /' ()¢ C 11,05 ' Date:5/9 /)4
Well Diameter (in): *) One Well Volume (gal):
Depth to Product (ft): ,, ¢ R QED Controller Settings:
Depth to Water (ft): |Y. O () Flow Rate (mL/min) = .,
Product Thickness (ft): }n o\t Length of time Purged (min)
Depth to Bottom (ft): 29 . 2| Condition of Pad/Cover: ; jcycf lacend
PURGING RECORD ¢ TR
Specific Dissolved L
: e DTW Temp pH Conductance | Oxygen e Turbidity
Time Purged foct oC (s.u.) fom) (mg/L) (mV) (NTU) Comments
(gallons) (feet ) £0.1 ("ils;f% e +10 | £10%or<5
AP Q 14 00992 [j1.90 |25 |80 [Sa
12003 Q4 14, Ql7-33 1.9/ 13,4%<~ 1|0 .S e
| 2.0 S % w296 /193 [3.99% [O-T9 |-/F3I4N
(22, .2 2.1 12,5 249093 [FIELY
\
/I
{/
\
AN
)
MONITORING SAMPLE RECORD s
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
TCL-VOCs 3 -40mL VOA HCl -
- M
Q/OFF s )3 /X TPH-GRO 3-40mL VOA HCI
TPH-DRO 2 - 1 L Amber none A
TCL-SVOCs 2- 1 L Amber none \
0il & Grease 2- 1 L Amber HCI \
TAL-Metals & .
1-
Mercury (total) 250 mL Plastic HNO3 \
Hexavaleot Chromium 1 - 250 mL Plastic none /
(total)
Total Cyanide 1-250 mL Plastic| NaOH \
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium]|
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1L Amber None
Matrix Spike
Duplicate \
Comments: \
Sampled By: / m(%
N4l h

Casing Volume: 1” LD. = 0.041 gal/ft - 27 LD. = 0.163 gal/fi - 4” LD. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft = (gal)




Low Flow Sampling ":f#‘ o ARM Gl‘Oup Inc.
Permanent Wells %_;Ma e Sy g i)
L
Project Name: cOun e ( . Sn D Project Number: | Gey 200 5 g,
Well Number: ['(\f - (1110, ) Date: S/ 1o[14 ;
Well Diameter (in): = One Well Volume (gal):
Depith to Product (ft): 1O ne QED Controller Seitings:
Depth to Water (f1): |2 , HS‘,-' Flow Rate (mL/min) = €
Product Thickness (f1): n ¢ o Length of time Purged (min)
Depth to Bottom (f): 29 . ‘Qg‘ Condition of Pad/Cover: !‘ygqc_:-( ! ova e
PURGING RECORD : "
— Velume DTW Temp pH Coi[c’l?ftjgflce D(;-“:;’;\;d ORP Turbjdil‘y
Time Purged . (s.u.) (mV) NTU) Comments
@alions) (feet) °C) 101 (ms/cm) (mg/L) +10 £ 10%or <5
+3% +0.3 /
e 0. > SR IT [pba [3:433 2l 21520\
N1% O z3es PIg |0 << 779 1063 fagw] N\
WS 8.9 2. |87 /5. 5312530 Jo.vr 1-aoaly N\
NS & L3 Beo 1953 4,539 |0.3¢ losed N\
203 |/.3 BSso [y 9| ¥58 [09g [-213.0, \
t /J
/
[
l
\
\
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3 -40 mL VOA HCI
QO my= )20% TPH-GRO 3-40mLVOA | HCI i
TPH-DRO 2 - 1 L Amber none /
TCL-SVOCs 2- 1 L Amber none |
0il & Grease 2- 1 L Amber HCl \
TAL-Metals & .
Mereury (total) i - 250 mL Plastic HNO3 \
Hexavalent Chromiuttl 4 o501 plagtic | none \
(total) \
Total Cyanide 1 - 250 mL Plastic] NaOH \
TAL-Metals & '
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCRB 2 -1L Amber None
Matrix Spike
Duplicate
Cormments:
Sampled By: L /) 4
BRIy hain

Casing Volume; 1” I.D. = 0.041 gal/fi - 2” L.D. = 0.163 gal/fi - 4” LD. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling
Permanent Wells

Earth Resource Engineers and Consultants

g ARM Group Inc.

Project Name: COA Qnche—e S Project Number: | D]QQ‘L,{ PREN
Well Number:C/E 2 GG - M Date:5 /0 /16 '
Well Diameter (in): 5~ One Well Volume (_gal):
Depth to Product (ft): e 8 QED Controller Settings:
Depth to Water (ft): j 5., & & Flow Rate (mL/min) %<
Product Thickness (ft): ) ¢ Length of time Purged (min)
Depth to Bottom (ft): A € . 3 A Condition of Pad/Cover: ool - ! Qoenl
PURGING RECORD 3
Specific Dissolved o
. HOUEE DTW Temp pH Conductance | Oxygen ORP Uity
Time Purged (feet) ©C) (s.u.) (ms/cm) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 3% £03 +10 +10% (‘>5< 5
1240 06 w22l 9 |35y [44] 4023 |
26 o4 .00 1923 [ 1L 13538 (0.3 [Mas.c] |
E PR N DY CREE VT RN X T TRV N
140\ L. > 1925 |/ %9 353w [0.3 |-I3%,) N
/
i
\
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Perservative Collected?
OG-S TCL-VOCs 3-40mL VOA HC1 ([
e (400, TPH-GRO 3-40 mL VOA HCl \
TPH-DRO 2 -1L Amber none N\
TCL-SVOCs 2- 1 L Amber none )
0il & Grease 2-1 L Amber HCI o
TAL-Metals & .
Mercury (total) 1 - 250 mL Plastic HNO3 (
Hexavalent Clitomigi 1 - 250 mL Plastic none \
(total)
Total Cyanide 1-250 mL Plastic| NaOH )
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent ChromjumJ
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None |
Matrix Spike ]
Duplicate /
, Comments:
Sampled By: J_{" [
Mg

Casing Volume: 17 LD. = 0.041 galft - 2” LD. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

ft x gal/ft =

(gal)




- 7“
Low Flow Sampling B ARM (Jroup Inc.
Permanent Wells S (il Rosouree Engineers and Consuliacs
Project Name: [ A ONAUhATE  Sonp Project Number: [ 702, 45 Pa
Well Number: 1€ (0, ~ i) Date: <</ 0 [19
Well Diameter (in): 2 One Well Volume (gal):
Depth to Product (ft): [5}0'(‘? QED Controller Seitings:
Depth to Water (f): | 9 3¢ Flow Rate (mL/min) 25 )
Product Thickness (ft): N0~d. Length of time Purged (min)
Depth to Bottom (ft): ﬂ / Condition of Pad/Cover?) ¢ ool / G0
PURGING RECORD
Specific Dissolved !
. Yolumg DTW Temp pH Conductance | Oxygen ORP (igebidity
Time Purged foct oC (s.u) y (mg/l (mV) (NTU) Comments
(gallons) (feet) 0 +0.1 (r‘f;;:") T O.;) £10 | £10%or<5
|98 O D3¢ [ix. sl 44 147 | X0 |miselz2
b= , - [
135 % oM YA T VEEZY AT [ohw Bl MA b v (
o= |O% w92 /2 Y98l g |0 35 1-207 )\
izaz .o &2 | /2,43l /53 10,30 17993\
| 20% L.l £ 6 |2 92 |7777 |0 38 |-1a4. 07 |\
' )
4 -
\
\\
4
MONITORING SAMPLE RECORD
Sample 1D Time Coliected Parameter/Order Container Perservative|  Collected?
/3) TCL-VOCs 3 -40 mL VOA HCI
COG-mws 3 TPH-GRO 3 - 40 mL, VOA HCI {
TPH-DRO 2 -1 L Amber none |
TCL-SVOCs 2- 1 L Amber none N
Qil & Grease 2- 1 L. Amber HCI \
= \
TAL-Metals & =4 550 0 plastic|  HNO3 \
Mercury (total) ._
Hexavalent Chromiuti | 55 17 plastic | none !
(total) /
Total Cyanide 1 - 250 mL Plastic NaOH /
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium|
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None /
Matrix Spike (
Duplicate \
Comments: )

Sampled By: LJW@,;

PTEX  fafh

Casing Volume; 17 I.D. = 0.041 gal/ft - 2” L.D. = 0.163 gal/ft - 4” LD, = 0.653 gal/t - 6” LD. = 1.47 gal/ft

ft x

galift =

(gal)




Low Flow Sampling
Permanent Wells
Project Name: /. 12 b G Project Number: | “7O% /5 pv,
Well Number: (1 () L}~y D5 Date:S /16 /19
Well Diameter (in): One Well Volume (gal):
Depth to Product (ft): 1 g- L QED Controller Settings:
Depth to Water (f): |9 . Q2. Flow Rate (mL/min) 35 ()
Product Thickness (ft): 4 ~ O Length of time Purged {mir-ﬁ
Depth to Bottom (f): 20 | < Condition of Pad/Cover: qaed leamil
PURGING RECORD J
) e DTW Temp pH Coi%icclgflce D(;S;(S;;id g Turbidity
Time Purged o (s.u.) (mV) (NTU) Comments
@llonsy | ®V | €O +0.1 (li‘sgi;“) (1“%/ 13“) £10 | £10%or<5
nHo 0 | A L3y (1] 2o 053 |-isa.of
[0S Q.5 2.9l 12,96 1094 la il 0. |=F6.( \
05 .9 0 g2l/8.2231/a 030 s 10,47 F&{¥el
| o= I3 oo 2. o R 124|939 |20%.| \
Jog [ 3 [8.89 [12.0% |2.190 |o.3) [-2]0.3 /
TSN d | X 92 |10.09 [2.44] [0.28 ksl [/
TS 2.5 18.93112.09 |2 14a |0 a=laje B (
\
|
/
/
)
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative| Collected?
TCL-VOCs 3 .40 mL VOA HCI
LOR-mys J1s TPH-GRO 3-40mLVOA | _HCI
TPH-DRO 2 -1L Amber none
TCL-SVOCs 2- 1 L Amber none
Oil & Grease 2- 1 L. Amber HCl
TAL-Metals & .
Mercury (total) 1 - 250 mL Plastic HNO3
Hexavalent Chromium} |55 111 plastic | none
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None
Matrix Spike
Duplicate
Comments:
Sampled By: [ G
naph  BTEV

Casing Volume; 17 .D. = 0.041 gal/fi - 2” I.D. = 0.163 gal/ft - 4” L.D. = 0.653 gal/f - 6” LD. = 147 gal/ft

ft x _galift = (gal)




. i ™
Low Flow Sampling » ARM Group Inc.
Permanent Wells #&:é\-" Farih Rosouree BEogineers and Consulian
Project Name: 0 o Ope by ey Crdeh Project Number: | Do 2t } D~
Well Number: ¢ O | — 0 B Date: <5 /| 0/ |4
Well Diameter (in): . One Well Volume (gal):
Depth to Product (fi): g QED Controlier Seitings:
Depth to Water (fi): |2 , o [y Flow Rate (mL/min) 241
Product Thickness (ft): ng L Length of time Purged (min) )
Depth to Bottom (R): 200 . S A Condition of Pad/Cover:ic,  { ! ofl
PURGING RECORD ' "
Specific Dissolved -
) e DTW Temp PH Conductance | Oxygen ORP HIEH o
Time Purged foet) ©C) (s.u.) / (mg/L. (mV) MTY) Comments
{gallons) {fe= +0.1 (rils;j:l) rinO_3) +10 + 10%}01‘ <5
1z 4 o Dol .29 1396l [3.€0 |49 |
1249 o looblz.9aln 07 LB )9 |4 3]\
1251 S X oo @27l T aqldhvoso| 36| -9k N\
1254 =Y 12,60 |11, 2t |2 947 | 1,92 [-29 (4 A
140 4 Lo [7.65 /) e |29 | 192 [-20 4 \
I'E; 5 ¢ 21l |32 P X7 | LE7 1733, )
7
A
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Perservative|  Coljected?
TCL-VOCs 3 - 40 mL. VOA HCI /
L) ~MWS ) TPH-GRO 3 -40 mL VOA HC! /
/ 7 TPH-DRO 2-1L Amber Hone
TCL-SVOCs 2- 1 L Amber none
Oil & Grease 2- 1 L. Amber HCIi
TAL-Metals & :
Mercury (total) 1 - 250 mL Plastic HNO?3
Hexavalent Chromium{ | 556,11 plastic | none \
(total)
Total Cyanide 1 - 250 mL Plastic NaOH \
TAL-Metals & \‘
Mercury (Dissolved) | 1 - 250 mL Plastic | HNO3 N
Field Filtered \
\
Hexavalent Chromium \
(Dissolved) 1 - 250 mL Plastic none \
Field Filtered J
PCB 2 - 1 L Amber None /
Matrix Spike /
Duplicate V4
Commments:
Sampled By: [ nC
BTEY  Nafi

Casing Volume: 1”7 L.D. = 0.041 gal/ft - 27 1.D.=0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” 1.D. = 1,47 gal/ft

fi x gal/ft =

(gal)




Sampled By: L(}_/_z G

BIEX 7141

Low Flow Sampling & ARM Group Inc.
Permanent Wells Ff“; _"-‘" Eacrh Resovece Bogineeses and (‘m-"\s'nlr:’ml
Project Name:"(Y\ A\, < e~ D e Project Number: |7 % [
Well Number: ('(\" -1/ ) ' Date: <57/} 2 /|9
Well Diameter (in): .*) One Well Volume (gal):
Depth to Product (fi): QED Controller Settings:
Depth to Water (f1): | Q (zf Lf Flow Rate (mL/min) 2." (
Product Thickness (1), 2 Length of time Purged (min)
Depth to Bottorn (ft): &?’ '8 Condition of PadfCovcrf}bL A ! 600A
PURGING RECORD &
Volume DTW | Te pH Coi?iicclgice D(;S;; ];d . Tnidig]
Time Purged (feet) (021);7 (s.u) ( ms/crr;) (mg/gL) {mV) (NTU) Comments
(gallons) +0.1 +39% 103 +10 +10%o0r<5
1223 S pad |1s. 2] a5l g | 3.2% s 7
R 22 Y add s, jte] (2. 09 1 by 10,53 |-190.4 |
1229 o TS NENEN Y @’\3 0.23% 1-1§#.9 \
1242 ]. 2 19,98 1o y2 | 13519 10321~ /79, \
1549 Il Z<9] 12 J TS 32]0 . aq Foosd= \
nso | o e 72 (& 1.5 710,27 [~ \
|
/
/
(
\
MONITORING SAMPLE RECORD /
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
10 - . TCL-VOCs 3 -40 mL VOA HCI1
03 mdS 1353 TPH-GRO 3-40mL VOA | HCI /
TPH-DRO 2 - 1L Amber none \
TCL-SVOCs 2- 1 L Amber none N
Oil & Grease 2- 1 L Amber HCI N\
TAL-Metals & ; \
Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromium} \ 556 17 plastic | none |
(total) /
Total Cyanide 1 - 250 mL Plastic] NaOH i
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium]|
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L Amber None |
Matrix Spike 2
Duplicate Nz
Comments: -~

Casing Volume: 17 L.D. = 0.041 gal/ft - 2” L.D. = 0.163 gal/fi - 4” LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

fi x gal/ft =

(gal)




Low Flow Sampling : . ARM Group Inc.
Permanent Wells Iﬁ Earth Resource Engineers and Consultants
Project Name: COMD  Ohvbao 2 S Project Number: |"/Q24(2
Well Number: QK ~MW | ) Date:5/(, /19
Well Diameter (in): 7 One Well Volume (gal):
Depth to Product (ft): n oy QED Controller Settings:
Depth to Water (R): y, 4% Flow Rate (mL/min) H QO
Product Thickness (ft): ~q K 0 Length of time Purged (min)
Depth to Bottom (f): 52 , S ¥ Condition of Pad/Cover: pygf 16 i
PURGING RECORD - '
. Vplumg DTW Temp pEi Coi%icc]gflce DCI)SXS;;e/id ORP Turbidity
Time Purged O (s.u) (mV) (NTU) Comments
(@allons) ]| ®9 | €O +0.1 (’isgf,z’) (i‘%/? £10 | £10%or<5
XS O 9N la ks 169 (2.3 Faj3.d
1225 | .= |90 lilsol99n | lh3a2]a49q [Dllyf\
13339 ) 4 oy [ 291923 [IB¥Y 0,34 [-2144 N
| 242 LS o) JbsSH.AR [ L3S |aor 2933 N
1243 =Y T 491949 [L3IT [o.ar [Fassie
#o52 |oo— 192 [u.sf 399 11329 [ O .95 -d6al3 |
12,570 X T/ lbco 190" | 1,330 [0-84 |as§, 4 /
14 o2 2.5 |19.49 16s3 9.3 (L1333 |o.9a [2%p.4= ~
|4 4 9of lbtg [9.23 [1734 19 . 0a |-3570.9 |
iy [ 4 Aoy lbsa| 98 |17 102 |- a6k \
)
= /
MONITORING SAMPLE RECORD -‘
Sample ID Time Collected Parameter/Order Container Perservative| Collected?
TCL-VOCs 3 -40mL VOA HCl
TPH-GRO 3-40mL VOA HCI
N Gl urel It//(-'.z TPH-DRO 2 - 1 L Amber none [
TCL-SVOCs 2- 1 L Amber none [
Oil & Grease 2- 1 L Amber HCl |
TAL-Metals & ) \
NisEa (i) 1 - 250 mL Plastic HNO3 \‘
Hexavalent Chromiuml |55 17 plastic | none \
(total)
Total Cyanide 1 - 250 mL Plastic | NaOH \
TAL-Metals & \
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered \
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered /
PCB 2 - 1 L Amber None |
Matrix Spike |
Duplicate [
Comments: 0 &Y dn sk e /
Sampled By: | in G
BTE) Nagh I\ O & e Q

Casing Volume; 1” L.D. = 0.041 gal/ft - 2” 1.D.=0.163 gal/ft - 4” L.D. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

ft x _gal/ft =

(gal)




Low Flow Sampling = ARM Group Inc.
Permanent Wells éﬁ Earth Resource Engineers and Consultants
Project Name: Qi Opelacp Ty on ect Number: |YOZH ) 1/
Well Number:(* (\V_~ (/NS ! Date: 5/, [ 4
Well Diameter (in): 0 - One Well Volume (gal):
Depth to Product (ft): hO 1y QED Controller Settings:
Depth to Water (ft): (p, ()() Flow Rate (mL/min) 4 (0
Product Thickness (ft): . (\' 0O Length of time Purged (min)
Depth to Bottom (ft): | 9. 34 Condition of Pad/Cover: 7oyl ! gty
PURGING RECORD '
. Mo DTW Temp pH Co?lrt)iiccltf;;ce DCI)S);S)(I);zd i Turbidity
Time Purged (feet) ©C) (s.u.) (msfom) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 39 103 +10 +10%or<5
1823 0 6.0 11535 .20 |]5lkf |R./5 a9/l A
EC P o S o9 57 1448 11ss2 10.95 laze.d |
la4F x L. B f231s3 [Ls9s 044 Faen ] N\
D55 | 1< 5 Uso LS 125 FRaa.1 \
353 : Sogolhdd | L9 |n20 Favsad
320 | 8.5 45 kel 11430 6.8 Fasz 3 /
| 207 2 S 4T [ 9 11455996 Lawdy |
: \\.
|
P
/
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative] Collected?
TCL-VOCs 3 -40mlL VOA HCl
3o TPH-GRO 3-40 mL VOA HCl
TPH-DRO 2 -1 L Amber none
TCL-SVOCs 2- 1 L Amber none
Oil & Grease 2- 1 L Amber HCl .
¢ TAL-Metals& |\ o501 plastic | HNO3 N\
(O P2 Mercury (total). 5 )
Lo Hexavalent Chromium| . 50 mL. Plastic e H
(total)
Total Cyanide 1 - 250 mL Plastic NaOH \
TAL-Metals & N\
Mercury (Dissolved) | 1 - 250 mL Plastic | HNO3 \
Field Filtered )
Hexavalent Chromium /
(Dissolved) 1 - 250 mL Plastic none
Field Filtered /
PCB 2 -1L Amber None \
Matrix Spike
Duplicate
Comimnents:
Sampled By: }.¢{,
Bl nogy 0O GRO

Casing Volume: 17 L.D. = 0.041 gal/ft - 2” L.D. = 0.163 gal/ft - 4” 1.D. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft =

(gal)




o

Low Flow Sampling

. ARM Group Inc.
i

Permanent Wells Earth Resource Engineers and Consultants
Project Name: ()51 oy S Project Number: (]2 ]2—j~
Well Number: CQ | - jriw | ' Date: 371 |{ g
Well Diameter (in): 2 One Well Volume (gal):
Depth to Product (ft): |,0) 0 QED Controller Settings:

Depth to Water (ft): (O . Lé

Flow Rate (mL/min) () §

Product Thickness (fi): 11 4 ~ o

Length of time Purged (min)

Depth to Bottom (ft): 572 . 2 2

Condition of Pad/Cover: g ¢ of

PURGING RECORD

4

/ ?C)r}'d

Specific Dissolved o
) Volume DTW Temp PH Conductance | Oxygen ik Turbidity
Time Purged (feet) ©C) (s.u.) (ms/om) (mg/L) (mV) (NTU) Comments
(gallons) = £0.1 ot WoE £10 | £10%or<5
EEY §.& lieaclny NiS¥ [1.830 |63l [-a3g.p/
229 |[O® Jo. 0 |/st | /855 |O2o [-294.]
IEYENE D) (7 1156 |[.¥a [0 06 |ito g
1295 L3 2.0 lypse | 4,87 16,6t [~308-47 \
Jeo— A, F /o8 |/1<7 LECY 10,00 =306 4o N
\
\
}
i
pd
f
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
TCL-VOCs 3-40mL VOA HCl
) : TPH-GRO 3-40mL VOA HC1
WL mw) /3552 TPH-DRO 7~ 1L Amber none
TCL-SVOCs 2- 1 L Amber none
Oil & Grease 2- 1 L Amber HCl
TAL-Metals & =11 56 11 plastic | HNO3
Mercury (total)
Hexavalent Chromiumy 1 - 250 mL Plastic none
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered /
PCB 2 -1 L Amber None e
Matrix Spike
Duplicate
Comments:
Sampled By: /4 %1 - 7 ,
BT o) DFd 7 (1Y

Casing Volume: 1” LD, = 0.041 gal/ft - 2” I.D. = 0.163 gal/i"c -4” 1D, = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling

 ARM Group Inc.

Permanent Wells Earth Resource Engineers and Consultant-
Project Name: coopn ., Do Project Number: | G g22/&- I
Well Number: (&) - o= ' Date: S/ | ]1 9
Well Diameter (in): 5 One Well Volume (§a}):
Depth to Product (ft): ¢y 9 QED Controller Settings:
Depth to Water (ft): =], [ & Flow Rate (mL/min)  Q Q)
Product Thickness (ft): )z i Length of time Purged (min)
Depth to Bottom (fR): | 5 G ¥ Condition of Pad/Cover: o ool Inoad
; PURGING RECORD .
Specific Dissolved o
. KoMums DTW Temp Bt Conductance | Oxygen e digeoidity
Time Purged foct oC (s.u) (ms/em) (mg/L. (mV) (NTU) Comments
(gallonsy | @ | €O +0.1 g n 0_3) +10 | £10%or<5
121D o [ 13 hs.ooin.ad 1337 1046 ["aRb.fes ™
1219 o.b (31 |y 9 1LZ/4 QY  ["306.0] |
TR 1| 2.1 s Yo ney | L eqe 1003 fc;_&%? :
1523 [ (o 5% 111.97 14699 looy F3y..9
19’39-/ .:)|/ /515 IQ—OG I-Q‘O\O c..r Q?*"".%Q{-O;?' ‘\.
[ 23 2 (s ISSY a0l 35~ v aa 173060 /}
\
MONITORING SAMPLE RECORD !
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3-40mL VOA HC1
TPH-GRO 3 -40 mL VOA HC1 /
i Wy MRS [ L)l o TPH-DRO 2 - 1 L Amber none [
TCL-SVOCs 2- 1 L Amber none '-
Oil & Grease 2- 1 L Amber HCI \
TAL-Metals & ) \
Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromiwm] | 550 17 piagtic | none \
(total) Y
Total Cyanide 1 -250 mL Plastic] NaOH \
TAL-Metals & \
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3 A
Field Filtered \
Hexavalent Chromium /
(Dissolved) 1 - 250 mL Plastic none w
Field Filtered ——
PCB 2 -1 L Amber None
Matrix Spike
Duplicate
Comments:
Sampled By: 16 N ‘
BTEX _nap DO CLO

ft x gal/ft =

Casing Volume: 1” I.D. = 0.041 gal/fi - 2” L.D. = 0.163 g:ab’ﬁ - 4” LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

(gal)




Sampled By: | {1\ &

X ol 20 & 2 G RA

Low Flow Sampling - k ARM Group Inc.
Permanent wells lﬁ Earth Resource Engineers and Consultante
Project Name: ( O (3, . "‘:)Ll ) Project Number: \ A(\2 U 5
Well Number: ('} /. w0/ Date: 57 | /A
Well Diameter (in): ) One Well Volume (gal):
Depth to Product (ft): 4y 4 /2 QED Controller Settings:
Depth to Water (ft): /¢y, // Flow Rate (mL/min) HOQ
Product Thickness (ft): 1, iy Ap Length of time Purged (min)
Depth to Bottom (fi): S~ 2, <-4 Condition of Pad/Cover: {o oA ! goand
{ PURGING RECORD e
Specific Dissolved Lo
. RunE DTW Temp pH Conductance | Oxygen ORE Turbidity
Time Purged (feet) Q) (s.u.) (ms/crn) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 £3% 03 +10 +10%or<5
(116 o-2 ol wo |15 ]].255 (0.9 [-as44/
W< 0.2 0.2 /€. 9 J0.€y llaes [0/23 t2308.40
NLO / forts 1 o |10 6T | 1 9%, AR [220.5\
1as 1. 108 1. 2= 0. oyt 11362 o, aq [F239.9
W20 2.2  la Q.| No.sa |1 399 [-6.q) | 2op.4 \
5 \
A
\
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
TCL-VOCs 3-40 mL VOA HC1
TPH-GRO 3- 40 mL VOA HCl /
TPH-DRO 2 - 1L Amber none [
I 55~ TCL-SVOCs 2- 1 L Amber none |
0Oil & Grease 2- 1 L, Amber HCI \
Yy \ TAL-Metals & | 550 1 plastic| HNO3 \
N ( Mercury (total)
" :
G Hexavalent Clromive] | 550 1 Plastic|  none \
(total)
Total Cyanide 1-250 mL Plastic| NaOH A
- TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered /
PCB 2 -1 L Amber None
Matrix Spike
Duplicate
Comments:

Casing Volume: 17 I.D. = 0.041 gal/ft - 2” LD.= 0.163 gallft - 4” LD, = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling . . ARM Group Inc.
Permanent Wells * Earth Resource Engincers and Consultants
Project Name:M\ o eyl ot Troject Number: | Q) 34 I'n
Well Number: [ Oy} -inLOS ' Date:~ /| / [§
Well Diameter (in): J— One Well Volume (gal):
Depth to Product (ft): (o110 QED Controller Settings:
Depth to Water (f): 7, 2, Flow Rate (mL/min) “{C\(\
Product Thickness (f1): ¢, 2 Length of time Purged (min)
Depth to Bottom (ft): |3 .90 Condition of Pad/Cover: () Oyl / e s
PURGING RECORD b '
Specific Dissolved s
. OIS DTW Temp pH Conductance | Oxygen S Turbidity
Time Purged (feet) ©C) (s.u.) (ms/cm) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 + 39, £03 +10 +10%or<5
1035 a. lp 2.300FE (10 93 [1.68p [9.90 Fapq| ~
1020 | 3.2 Y 1R 9019 35 | o) FiSoa] |
1024 .l 12. 3 11999 16.525 | §.18 [90% N\
atp  [o ) 2.2 |18.932 [9.384 [0.0( [fa & \
o 12 b 1A 3 293 19 292 0.0z ¥ 6 /z'
\\
MONITORING SAMPLE RECORD %
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
TCL-VOCs 3-40mL VOA HCl
TPH-GRO 3-40 mL VOA HC1 /
TPH-DRO 2-1L Amber none [
S o PSS /0S°0 TCL-SVOCs 2-1L Amber none \
L Oil & Grease 2-1 L Amber HC1 \
TAL-Metals & ) N\
Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromiuml |50 1 plastic | none \
(total) \
Total Cyanide 1 - 250 mL Plastic NaOH |
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2-1L Amber None \
Matrix Spike \
Duplicate \
Comments: )
Sampled By: f la® /
_ B naph. des . G

Casing Volume: 1” LD. = 0.041 gal/ft - 2” 1.D. = 0/163 gal/ft - 4” L.D. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft
ft x gal/ft = (gal)




Low Flow Sampling o ARM Group Inc.
Permanent We“s % Earth Resource Enginvers and Consultants
Project Name: AN Gpcloag—t S “Project Number: | 4024 .0
Well Number:(C\ p\~ rv) | ' Date: =< /2 [19 h
Well Diameter (in): ) One Well Volume (gal):
Depth to Product (ﬂ):,‘ Gy0 QED Controller Set.t-ings:
Depth to Water (ft); | & < Flow Rate (mL/min) 10\
Product Thickness (ft): .~ ~ Length of time Purged (min)
Depth to Bottom (ft): << & 2 Condition of Pad/Cover: 4 ¢nl ! gOcd
PURGING RECORD X J
. Volume DTW Temp pH Coi?iicr:tf;flce D(;st;:éid -~ Tutbidity
Time Purged (foct) Q) (s.u) o (mg/L) (mV) (NTU) Comments
(gallons) +0.1 3% 103 +10 +10%or<5
a0 2 09 103G .82 [10.03 1909 1067  FIRE. &
Q13 R &2 057 [3cplia. g |32 [0.52 7260 N
o232 ! 10. Lol 0012.23 [hsm lawa [-alad-
A3 10 o boliF. 2 1,05 |2 o |O2% |-924 .4 \
o842 oo le.bilR4z (1239 k2 083 a3 4| N\
QUK N B4l a0 1239 10.50 Faakd \\
|
J
/
/
i
/
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3-40 mL VOA HC1
L GRYT W | dASS TPH-GRO 3 -40mL VOA HCl /
TPH-DRO 2 - 1 L Amber none [
TCL-SVOCs 2- 1 L Amber none '
Oil & Grease 2- 1 L Amber HCl \
TAL-Metals & ) '
Morcury (totay | 1250 ML Plastic [ HNO3 \\
Hexavalent Chromium} | 554 17 plastic | none \
(total) \
Total Cyanide 1-250 mL Plastic] NaOH \
TAL-Metals & Y
Mercury (Dissolved) | 1 - 250 mL Plastic| HNO3 ;
Field Filtered }
Hexavalent Chromium '
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None
Matrix Spike /
Duplicate '
Comments:

Sampled By: _| '_\F:f'{:_\

At nagh L‘ﬁg L0

Casing Volume: 17 LD, = 0.041 gal/ft - 2 LD. = 0.163 gal/fi - 4” LD. = 0.653 gal/ft - 6” LD. = 1,47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling
Permanent Wells

e

ARM Group Inc.

Earth Resource Engineers and Consultants

Project Name: " (“4

Qj \f\"-‘-.‘; wE—E

“Project Number: | 40243 w

Well Namber: | (\\| [\ 0 =,

Date: /9 ]} 9

Well Diameter (in): =)

One Well Volume (gal):

Depth to Product (ft): o vg

QED Controller Settings:

Depth to Water (ft): (0, <4

Flow Rate (mL/min)~ ({O

Product Thickness (1) ¢ g

Length of time Purged (min)

Depth to Bottom (ft): (%, O | Condition of Pad/Cover:(, ;yV e X
PURGING RECORD ! [ -
Specific Dissolved .
. Meune DTW Temp pH Conductance | Oxygen il Taity
Time Purged (feet) C) (s.z.) (ms/om) (mg/L) (mV) (NTU) Comiments
(gallons) +0.1 + 39 103 +10 +10%or<5
oRY o | 1054 |15, 94 1,99 18223 2,835 .
B4y Oty losYlsanlngg” [2029 [1.97 Fay.9
CrS ) | los?lix, 29 L4982, 802 | H2D. 7]\
OF<HA, | 1L 1. J1 1306 [2.%00|0:R9 Li2e 1] N\
SO | Q.| 153G 9. a4 119% lomm LI N\
N\
\
\
)
~ -
\\
MONITORING SAMPLE RECORD ]
Sample ID Time Collected Parameter/Order Container Persérvative|  Collected?
TCL-VOCs 3-40mL VOA HC1
. ol TPH-GRO 3-40 mL VOA HCI 4
LOW™ MNMWS TPH-DRO 2 - 1 L Amber none J
TCL-SVOCs 2- 1 L Amber none |
Oil & Grease 2- 1 L Amber HCl ',
TAL-Metals & .
Mereury (total) 1-250 mL Plastic] HNO3 \\
Hexavalent Chromiump | 555 11 plastic | none \
(total)
Total Cyanide 1-250 mL Plastic| NaOH \
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L Amber None
Matrix Spike
Duplicate |
Comments: /
Sampled By: ) (s | /
s oo Do GLO

Casing Volume; 17 L.D. = 0.041 gal/ft - 2” L.D. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” LD. = 147 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling
Permanent Wells

ARM Group Inc.

Earth Resource Engineers and Consultants

Project Name: () £ Oyyy<hs 6€ Project Number: | 4024 )
Well Number:{ &y~ — i Lo | Date: S /3 / 14 '
Well Diameter (in): ) One Well Volume '(_ga[):
Depth to Product (ft): (50 QED Controller Settings:
Depth to Water (f1): || . 2 (, Flow Rate (mL/min) 4 Q%
Product Thickness (ft) JAINAN Length of time Purged (min)
Depth to Bottom (R):5 4. (p | Condition of Pad/Cover: fﬂo(_d | Qe
PURGING RECORD ! ‘
Specific Dissolved o
. Yolume DTW Temp pH Conductance | Oxygen ORP Turbidity
Time Purged foct °C) (s.u.) / (mg/L. (mV) (NTU) Comments
(gallons) | 9 | ¢ sor | @em | L pio | 2 10%orss
[oR Q.+ 30 119.01 [12.0lp |2.2sD 2.0 [-1$2.7 _
e Q.3 1h36 [29gs 1o J) 13490 [Ss7 |-Uzg
Y ). Q .30, 1)9.3¢ | 1add| 2 “/? 0. 32 Fal/. <] \
11232 .7 /9.332|R/s” 9. 5939 [g.at 204 \
lEX S &) 1924 [727% 2. 823 n oo [199.9 \\
7
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
N TCL-VOCs 3 -40 mL VOA HC1 pd
\ -1y
bOQ- Mk | [133 TPH-GRO 3-40mLVOA | HCI /
TPH-DRO 2 -1 L Amber none /
TCL-SVOCs 2- 1 L Amber none /
0il & Grease 2- 1 L Amber HCl [
TAL-Metals & » \
NIEFETR G a]) 1 - 250 mL Plastic HNO3 \
Hexavalent Chronilumy 1 - 250 mL Plastic none \\.
(total) \
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1L Amber None Wi
Matrix Spike P
Duplicate

Sampled By: _| mg

Comments:

Ricyw nesh N6 o eg

Casing Volume: 17 L.D. = 0.041 gal/ft - 2” LD. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft =

_(gal




Low Flow Sampling & . ARM Group Inc.
Permanent Wells & Earth Resource Engineers and Consultants
Project Name: CQR _ Ope Loref  Seo s Project Number: / 90 5/ by
Well Number: 1 QG — MDD ' Date: 7 / 2/ |9
Well Diameter (in):;-- One Well Volume (gal):
Depth to Product (ft): n o n.0 QED Controller Set?ings:
Depth to Water (ft): ||, 25 Flow Rate (mL/min) ~/()()
Product Thickness (ft): n O ng Length of time Purged (min)
Depth to Bottom (f): |2, O 4 Condition of Pad/Cover: "';‘(Y*r'iﬂ / K)Ogcf
PURGING RECORD / ;
Volume H Specific | Dissolved | 0 Turbidi
Time Purged ](Df.;\:; ’I;gg) (zu.) CO(I::;?;I)ICG c():;;/gf;l (mV) (NTU)ty Comments
(gallons) +0.1 +19 103 +10 +10%or<5
1020 O ) W3R w0 [0 93 [ Q.o PR —
1035 Lalo L3l g2 [2.224 0403 [133.9[\
Lo HO N 1136 12,99 | 19g |9.2ks |0.4Y [T1I33.¢ \
104 < i e 392 |18 01 |2.294 |02 |T[Fe 4 N
1Oy \
\
/
o
\/
\
MONITORING SAMPLE RECORD J
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
¢ 00 = mM1DS TCL-VOCs 3-40mlL VOA HC1 .//_\,
los o TPH-GRO 3-40mLVOA | _HCI |
TPH-DRO 2 - 1L Amber none \
TCL-SVOCs 2- 1 L Amber none \
Oil & Grease 2- 1 L Amber HCi \
TAL-Metals & .
S — 1 - 250 mL Plastic HNO3 \\
Hexavalent Chromium 1 - 250 mL Plastic none \
(total) \
Total Cyanide 1-250 mL Plastic| NaOH ]
TAL-Metals & :
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered /
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None
Matrix Spike
Duplicate /
Comments: —

Sampled By: / M g

frese ~arh  OEG (2

Casing Volume; 17 L.D. = 0.041 gal/ft - 2” L.D. = 0.163 gal/fi - 4” L.D. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling o g - ARM Group Inc.
Permanent Wells Earth Resource Engineers and Consultant.
Project Name: OV (5,00 o —C A Project Number: | "1(0%//) ny
Well Number: [\ () [2 -~ L2 ] ) Date: </¢1//Q
Well Diameter (in): " One Well Volume (gal):
Depth to Product (ft): /70 )~0 QED Controller Settings:
Depth to Water (f): [ , &< Flow Rate (mL/minjA §C)
Product Thickness (ft): ;1 x(" Length of time Purged (min)
Depth to Bottom (S &, Condition of Pad/Cover: & s, ! Gaad
PURGING RECORD - I
Specific Dissolved oy
. NG s DTW Temp pH Conductance | Oxygen OER ety
Time Purged (feet) ©C) (s.u.) (ms/cm) (mg/L) (mV) INTU) Comments
(gallons) +0.1 +3% £03 +10 + 10}/n~0?<5
(019 Q. 237 3.95711.97  10.904 4,36 9991 |
[0aH as R W.zx b9 0.7 108 "?C‘@é \
G0 9 .7 kA0 Vbea 1732 9. 603|040y |-17.4 \
b e ’/ , I:’S &(\TO /é;?é g//? O'ééa a,n(/? /CO \\-\
1024 ). 3 R.q/ ¢.va2l8.09 10 ¢z 099 1-/0. ¢ \
]
/
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
TCL-VOCs 3-40mL VOA HCl
) TPH-GRO 3-40mL VOA HCl Ve
/04/5/ TPH-DRO 2 - 1L Amber none
PP = o | TCL-SVOCs 2- 1 L Amber none \
il & Grease 2- 1 L Amber HCl \
TAL-Metals & . \
Mercury Qulal) 1 - 250 mL Plastic HNO3
Hexavalent Chromium | - 250 mL Plastic .
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals & I\
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3 ]
Field Filtered /
Hexavalent Chromium /
(Dissolved) 1 - 250 mL Plastic none /_:
Field Filtered /
PCB 2 -1 L Amber None '
Matrix Spike
Duplicate
Comments:
Sampled By: _L(,
s NA s w0 (o (a0

Casing Volume: 17 LD. = 0.041 gal/ft - 2” LD. = 0.163 gal/ft - 47 LD. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x

gal/ft =

(gal)




Low Flow Sampling  ARM Group Inc.
Permanent Wells * Earth Resource Engineers and Consultants
Project Name:(* OF Opnshs e Project Number: |24 )
Well Number: [' (\() - ML | Date: 5/ G| |4
Well Diameter (in): 0. One Well Volume (gal):
Depth to Product (ft): | 4 QED Controller Set?ings:
Depth to Water ():(- 25 Flow Rate (mL/min) 4] O &
Product Thickness (ft): / ; 0 t—¢ Length of time Purged (mirF-_
Depth to Bottom (ft): $°< , </ Condition of Pad/Cover: G g d ! QoA
PURGING RECORD :
. Mo DTW Temp pH Coirzliccltf:lce D(;st)?;zd i Turbidity
Time Purged (fect) ©0) (s.u.) (ms/cm) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 +39% £03 +10 +10%or<5
M O3 O L3R e bbb 1. Olp 'S—‘al, 2.8 13K
00ox |a.x 1633 Ih3z]s<llsa) llag [-199.9
6012 Lo eax Ve?S 1949 1 1:S9% [o3q Fasz .y \
01K J‘, e J&IK:‘) ’41195 LSTo O‘Cl!' TS50, ) \\
NAER S . O Lz 102017 g5y |Z970s \
A9 LS 1452 170,98 | [.704 | Y¥%Y |32, \
0432 ElES 6. ad170057 | T.3,9 10,28 |- 20|¥ \
Q93 ¥ 3.5 D Gl 10| LR Q. =202 0 J
a7y3 ¢ 0 /9L 110:6€] ] 32 [ 0,47 |- %228 7
7
\
\
\
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
TCL-VOCs 3-40 mL VOA HCI
LOQ- -] 0995 TPH-GRO 3-40mLVOA | HCI
’ TPH-DRO 2 -1 L Amber none
TCL-SVOCs 2- 1 L Amber none
0Oil & Grease 2- 1 L Amber HCl
TAL-Metals & .
Mercury (lotal) 1 - 250 mL Plastic HNO3
Hexavalent Chromium! 1 - 250 ml Plastic Hone \
(total) \
Total Cyanide 1 -250 mL Plastic| NaOH \
TAL-Metals & \
Mercury (Dissolved) | 1-250 mL Plastic | HNO3 \
Field Filtered \|
Hexavalent Chromium |
(Dissolved) 1 - 250 mL Plastic none /
Field Filtered /
PCB 2-1L Amber None /
Matrix Spike |
Duplicate [
Comments:
Sampled By: /\d n 4 /
ﬁ%’ \ ] 2 " 111;/{ K (] '

Casing Volume; 17 L.D. = 0.041 gal/ft - 2” L.D. = 0.163 gal/ft - 4” LD, = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling
Permanent Wells

- ARM Group Inc.
% Euarth Resource Enzineers and Consuliant:

Project Name: ( "y Opns et S P _ls?oject Number: | ¢, 2, 4d-n
Weil Number: * 0 [2 - )|V | ) Date:/ 1Y { @
Well Diameter (in): 0) One Well Volume (_gal):
Depth to Product (f): /1 0 QED Controller Seitings:
Depth to Water (f1): /(). 33 Flow Rate (mL/min) #=0Q
Product Thickness (ft): n o~ Length of time Purged (min)
Depth to Bottom (fi): 3G, | 4 Condition of Pad/Cover: QGM I Qosxf
y PURGING RECORD ‘
Specific Dissolved o
Volume = pH ORP Turbidity
Time Purged DfT\zV l(:rCnp (s.u.) Condx;ctance ?xygen (mV) INTU) Comments
(gallons) (feet) 0 +0.1 (nf;f;:‘) ‘f%? £10 | £10%or<5
2, L& 1025 |lbda 102 0,22 |18 F8 |1.0
10S 3 LY Jo.sall0as [0 23| 0.32]-23.7] \
Loz a3 ES IPNEYA AN A RTR A RN N
1 OF ] o< 110.23] 0.502 0. 59| -2 & \\
/ /
L \
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3 -40 mL VOA HCl1 (
o= M 113 TPH-GRO 340 mL VOA HCI S
TPH-DRO 2 - 1 L Amber none \
TCL-SVOCs 2- 1 L Amber none %
0il & Grease 2- 1 L Amber HCl1 \
TAL-Metals & .
Mereury (total) 1 - 250 mL Plastic HNO3 ]
Hexavalent Chromium{ .~ . b . one /
(total)
Total Cyanide 1 - 250 mL Plastic NaOH /
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium|
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L Amber None
Matrix Spike
Duplicate

Sampled By: Ll’h Q

Comiments: Pw—’?ML oS 7,‘,[ ("’ML 4o 'Dlugn I M
pes GEY FIEY oy .

Casing Volume: 17 L.D. = 0.041 gal/fi - 2” LD. = 0.163 gal/fi - 4” 1.D. = 20.653 gal/ft - 6”7 1.D. = 1.47 gal/ft

ft x galift = (gal)




Low Flow Sampling
Permanent Wells

ARM Group Inc.

Earth Resource Engineers and Consultants

Project Name: ¢ ~f\ yer V-0

-onect Number: | 9 (O 21 3y

Well Number:(\ ¢

= -MNW

Date: ~ [1,/)4

Well Diameter (in): A One Well Volume (gal):
Depth to Product (ft): ., 0 QED Controller Settings:

Depth to Water (ft):’" % O

Flow Rate (mL/min) Y8

Product Thickness (ft): ¢ v.d_

Length of time Purged (min)

Depth to Bottom (ft):¢} Z/ o) Condition of Pad/Cover: G, /) /6 oco)
' PURGING RECORD ' -
. Velums DTW Temp pH Coi?iittf;:lce Dé)is;;zzd ORP Turbidity
Time Purged . (suw) (mV) (NTU) Comments
(gallons) (feet) Q) +0.1 (r:sé((:;:) (r:%/I;) +10 +10%or<5
S lo .72 .60l .53 11 gy 99 7
No | ™. [L.Chle ey by (110 [V T | /7
a90lp L3 13.Q0 =0 bt ey 1090 |74
<Al L ’ s hisa 10d] 6.0 |
CAl 2.3 £.92 {150 L1637 0,59 F3t.& \
a9l 2.1 594 g [[/F 0.5 o). o )
aGalp |32 159y 1692 [[/23 10.47 g.a /
393( 2.9 590095 [ Lt 10449 7375 [
0930 | 4.3 B 100 157 1041 FE1] 1
\
\
l
* 7
MONITORING SAMPLE RECORD i
Sample ID Time Collected Parameter/Order Container Perservative|] Collected?
TCL-VOCs 3 -40mL VOA HCl1 et
e} ?L} / TPH-GRO 3 -40mL VOA HCl
e oIS TPH-DRO 2 -1 L Amber none
RN TCL-SVOCs 2- 1 L Amber none
0il & Grease 2- 1L Amber HCl 5\
TAL-Metals & . )
NVEEETGE) 1 - 250 mL Plastic HNO3
Hexavalent Chromium| | 5 17 piagtic | none '\
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals & /
Mercury (Dissolved) | 1 - 250 mL Plastic| HNO3 i
Field Filtered -
Hexavalent Chromium \
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 -1 L Amber None
Matrix Spike |
Duplicate /

Sampled By: | {Y\(

Comments:

BTEX nesh. O .G O

ft x gal/ft =

(gal)

Casing Volume: 17 L.D. = 0.041 gal/ft - 27 LD.=0.163 gal/fi - 47 LD, = 0.653 gal/ft - 6” LD, = 1.47 gal/ft




Low Flow Sampling & ARM Group Inc.
Permanent Wells * Earth Rusource Engincers and Consultants
f— -
Project Name: (0 Opchn, 0 Sauw Project Number: | 21() =0/ ||
Well Number: (\(T] - /S : Date: =, /¢ g' 19
Well Diameter (in):} One Well Volume (gal):
Depth to Product (ft):, ., ¢ QED Controller Set;:-ings:
Depth to Water (ft): Q. T 2 Flow Rate (mL/min) 400
Product Thickness (ft):¥ & Length of time Purged (min)
Depth to Bottom (f1): ) 3. 7. | Condition of Pad/Cover:§C0of / f}ou,z_;{
PURGING RECORD ) :
. PunE DTW Temp pH Co?l?i?lccltf;:lce D(;S)(S;;‘ézd ORP oty
Time Purged (feet) ©C) (s.u) (ms/cm) (mg/L) (mV) (NTU) Comments
(gallons) +0.1 +39 103 +10 +10%or<5
otss 1 0. liassllor [loda [LI5F |3.3% ooy 4r"
Mo 0.l R TR T 042 [-2504\
OoS o o3 |24 | 1,192 0,40 [~a48.d N
R VL oo 7 [ 1LZ9 [ 1 do 02% |-a1h
81 & 3. | lo,al |2 [[L104 [ 0.8 =290, b
A3 2.l o2 |l [redo 0,89 Ly d 8l
6P< EN Joag | 11,4201, 029 |0.22 [457F
.-/
l
\
\
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Perservative| Collected?
QQ—\—‘ "M oS TCL-VOCs 3-40mL VOA HC1 _
69 2 TPH-GRO 3 -40 mL VOA HCl _,/"’
TPH-DRO 2 -1 L Amber none
TCL-SVOCs 2- 1 L. Amber none
Oil & Grease 2- 1L Amber HC1
TAL-Metals & .
Moty (iatal) 1 - 250 mL Plastic HNO3
Hexavalent Chrogriust 1 - 250 mL Plastic none
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium{
(Dissolved) 1 - 250 mL Plastic none
Field Filtered //'f
PCB 2 - 1L Amber None
Matrix Spike
Duplicate
Comments:
Sampled By: / & .
RIEN aoph MO )

ft x gal/ft = (gal)

Casing Volume; 17 L.D. = 0.041 galVf - 2” 1.D. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” L.D. = 1.47 gal/ft




Low Flow Sampling a2 ARM Group Inc.
Permanent Wells Iﬁg Earth Resource Engineers and Consultante
Project Name:p o\ cyvlhg vl Sany Project Number: |G 5w
Well Number: (*\ )1 ~ LS, ' Date: 5/ 6 [ 1A
Well Diameter (in): o+ One Well Volume (Eal):
Depth to Product (f): jy 5 n QED Controller Settings:
Depth to Water (ft): [ , 4 o Flow Rate (mL/min) 4 Ocy
Product Thickness (ft): Ao ~0 Length of time Purged (min)
Depth to Bottom (ft): Y44, 4 & Condition of Pad/Cover: 02(_(%@ I oA
PURGING RECORD '
Specific Dissolved -
’ ol DTW Temp P Conductance | Oxygen - Turbidity
Time Purged foot °C) (s.u) / (mg/L (mV) (NTU) Comments
(gallons) (fect) ( +0.1 (12532;:1) I;:Oj) +10 +10%o0r<5
(256 O 1 3[R 1ex93 [2.108 [OlY¥ 3. —
4o A |o.v 1342 1k35 1897 11420 [0.36 [Z70.2] |
|4 O% L] 1392 /1,23 (884 | 1163 [0 FigS N
412 A Moo |&FH | 0,99 |0, (& |-]93.%
\Hig |0 be03 8,24 10,93 0.1l |-/L%. A
1902 |9. b 15.9912,34 10, %70 oIS [, \
“a ¥ 2 5.8518.3¢ 0.8 |0, /S |03 D |
432 130 [Sixall 3y 1o oo DY Fazi/ /
1435 o ] [S 0087 0% |07 Fxpob — /
AL 9, L 8T losi) 10,72 FXSIS (
_ Y
MONITORING SAMPLE RECORD \
Sample ID Time Collected Parameter/Order Container Perservative|  Collegted?
TCL-VOCs 3-40mL VOA HCl
— WP
O > /[/ﬁ‘/ﬁ TPH-GRO 3 - 40 mL VOA HCI /
Y TPH-DRO 2-1L Amber none !
TCL-SVOCs 2- 1 L Amber none \
Oil & Grease 2- 1 L Amber HCI A\
TAL-Metals & .
Mereury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromium - 250 mL Plastic o \
(total)
Total Cyanide 1-250 mL Plastic| NaOH \
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered
Hexavalent Chromium|
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L Amber None
Matrix Spike
Duplicate
) Comments: AR s .,
Sampled By: L-{i’ ; & e g, / .
Pty ppy Do (GEO ‘R
/

Casing Volume: 1” I.D. = 0.041 gal:’ﬂ -271.D.=0.163 gal/ft - 4” LD, = 0.653 gal/ft - 6” LD, = 1.47 gal/ft

ft x gal/ft =

(gal)




Low Flow Sampling e . ARM Group Inc.
Permanent Wells M Earth Resource Engincers and Consultants
Project Name: fryn. Ol S AF Project Number: | 032 43 j
Well Number: ((\\/ — i) 4 Date: 5/(/) 9 -
Well Diameter (in): O~ One Well Volume (gal):
Depth to Product (ft): ng.e QED Controller Settings:
Depth to Water (ft): | o) . e Flow Rate (mL/min) ~4(Q0
Product Thickness (ft): 4, . Length of time Purged (min)
Depth to Bottom (R): 52, 9 | Condition of Pad/Cover:)(y ,,[ ! o x~¥
PURGING RECORD :
. Vlue DTW | Temp pH c;%iiltsze Dcl)iS;;id ORP Turbidity
Time Purged (feet) ©C) (s.w.) (ms/om) (mg/L) (mV) (NTU) Comments
(gatlons) +0.1 +139 03 +10 +10%or<5
O% 0.9 a3 |dwa |02 Qbyy |11} |-l
% 0.3 |wozlpy lbadl0eds (048 HsO ¢
R L 2 223 [3.59 ln,ox P4z Q9.3 HHZ
W22 ) 2. of [10.0510.097 1029 lpt) |
\
\\
|
1,;.
/
MONITORING SAMPLE RECORD |
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3-40 mL VOA HC1 a
/ / a2 & TPH-GRO 3 -40mL VOA HCI /
TPH-DRO 2 - 1 L Amber none (
N MR | TCL-SVOCs 2-1 L Amber none \
0il & Grease 2- 1 L Amber HCl1 \
TAL-Metals & .
Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromium | 56 1n1, plastic | none \-
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered //
Hexavalent Chromium (
(Dissolved) 1 - 250 mL Plastic none |
Field Filtered i
PCB 2 - 1 L Amber None
Matrix Spike \
~Puplicate ™
Cormmentsi——
Sampled By: |V,
BTeX  roch TP GEO

Casing Volume: 17 1.D. = 0.041 gal/ft - 2% LD.=0.163 gal/ft - 47 LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

ft x gal/ft =

(gal)




Permanent Wells

Earth Resource Engineers and Consultants

Low Flow Sampling s Y ARM Group Inc.
ig !

Project Name:CQ N Dpshcad S Euject Number: | QA2 O_hn
Well Number:(* ~u>- (y114< V Date: f‘)\‘ilc‘ 19
Well Diameter (in):"> One Well Volume (;g'al}:
Depth to Product (): , .0 QED Controller Settings:
Depth to Water (ft): |2 , | Y Flow Rate (mL/min) ¥ Q
Product Thickness (ft): -, o Length of time Purged (min)
Depth to Bottom (ft): ) = , ©4 Condition of Pad/Cover:f -\ ! Odod)
PURGING RECORD / £
Specific Dissolved e
. Melsme DTW Temp pH Conductance | Oxygen L Turbidity
Time Purged foot oC (s.u) / (mg/L. (mV) (NTU) Comments
(gallons) (feet) €S +0.1 (T;;:]) N 0'3) +10 +10%or<5
o |o.2 )2 \o|Rox|0s] [1.Oes [laf P77
) a2 2ol 1990 li.ed 1963 |a.sY Fled [
1032 le 2 12,24 \13.9901.32 o9 0.2 [ie v N\
Tao 1. 8 123713, 8 1.3 11014 lo. 2019/ 4 ™
628 0.3 12,29 113,99 [IL 95 11.9k3 |o. 34 F193.&
7
(
/
MONITORING SAMPLE RECORD
Sample ID Time Collected Parameter/Order Container Perservative] Collected?
TCL-VOCs 3 -40mlL VOA HCl1 )
sl TPH-GRO 3-40 mL VOA HCI /
NORNY 02,2 TPH-DRO 2-1L Amber none
TCL-SVOCs 2- 1 L Amber none \
Oil & Grease 2- 1 L Amber HCI N
TAL-Metals & .
Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromium| 4 5 11 plastic | none \
(total)

Total Cyanide 1 - 250 mL Plastic NaOH

]

TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered

Hexavalent Chromium)
(Dissolved) 1 - 250 mL Plastic none
Field Filtered

PCB 2 -1 L Amber None

Matrix Spike

Duplicate

Comments:

Sampled By: }-;” Q
STE X nap N0 Gl

Casing Volume: 17 L.D. = 0.041 galft - 2” L.D. < 0.163 gal/ft -'4” LD. = 0.653 gal/ft - 6” LD, = 1.47 gal/ft
ft x galft = (gal)




Low Flow Sampling e ARM Group Inc.
Permanent Wells * Earth Rusource Engincers and Consultants
= _
Project Name: ¢ OR Q) shdx—=.  Son ? Project Number: | 9y 200 v
Well Number: ¢ VA - MW S Date:~;/v/| 9
Well Diameter (in): A, One Well Volume (gal):
Depth to Product (ft): no~Q QED Controller Settings:
Depth to Water (ft): |4 . 4 (» Flow Rate (mL/min)
Product Thickness (ft): ,~ ¢\~ Length of time Purged (min)
Depth to Bottom (R): )4 ﬁ:? Condition of Pad/Cover: G guor_ /4000l
PURGING RECORD g
. Yolumg DTW Temp pH Coi%z(zgflce D(l)sxs)(/);id ORP Turbidity
Time Purged (feet) ©C) (s.u.) (e (mg/L) (mV) (NTU) Comments
(gallons) +0.1 +3% 103 +10 +10%or<5
[Is5 ¢ 0.5 A 125 12 ool |90 6o |-lvgd ———
B 0.2 9490 [8a |7.40 2892 [0.3) ez 4l
1200 L& wWdlp /82 13.39 1/, 033 10,08 Faos N
1] P! U est, 13099 | edd |0 00 20s8) N
1216 i (232 | 2.43 1,50 |0 22 |ac0.0 -.
[2 2] 2.3 29¢ 1343 |Lyix |9.3¢ |19 (] \
\‘n
y,
L
\
\
MONITORING SAMPLE RECORD
Sample ID Time Coliected Parameter/Order Container Perservative|  Collgtted?
TCL-VOCs 3-40mL VOA HCl
LOk= MRS /334 TPH-GRO 3-40mLVOA | HCI ,f/
TPH-DRO 2 - 1 L Amber none [
TCL-SVOCs 2- 1 L Amber nomne |
Oil & Grease 2- 1L Amber HCl [
TAL-Metals & . |
Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromium| | - 250 mL Plastic none \
(total)
Total Cyanide 1 - 250 mL Plastic NaOH
TAL-Metals &
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3 .
Field Filtered |
Hexavalent Chromium /
(Dissolved) 1 - 250 mL Plastic none
Field Filtered /
PCB 2 - 1 L Amber None |
Matrix Spike \
Duplicate |
Comments: 3

Sampled By: _{ p, G

PLY  nop OHS (o

Casing Volume: 1” L.D. = 0.041 gal/fi - 2” 1.D. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” LD. = 1.47 gal/ft

ft x gallft =

(gal)




Low Flow Sampling _ARM Group Inc.
Permanent Wells % Earth Resource Engineers and Consultante
Project Name: [ A O\ nelemart, Do -l.’?oject Number: |90 2.1 b
Well Number: (' (\ — v | < ' Date: 5/¢/ 14
Well Diameter (in): 5. One Well Volume (gal):
Depth to Product (ft); ;00 QED Controller Settings:
Depth to Water (R): | . 3% Flow Rate (mL/min) 400
Product Thickness (ft):q ovAN_ Length of time Purged (min)
Depth to Bottom ():02 O/, Condition of Pad/Cover: ol / 60cd
PURGING RECORD J i
. e DTW | Temp pH Coi%iccltiflce Déf;;id OER iRgroicty
Time Purged (feet) Q) (s.u.) (ms/cm) (mg/L) (mV) NTU) Comments
(gallons) +0.1 L 30, 103 +10 +10%or<5
10A o. L 31351 11,26 10,942 10.95 93¢ )
1620 [a b [0 ][7,37 |1L9a9]0.731 |o.29 [2C34
1026 [ 1. 953 <a| 19109053 0. 3] F2a.d \
Loy L L 19 S0[H.y 71149 1Sy 1033 3232 N\
Lo s ok . | jo. sslF</ /st |9k |o, 28 |-2/04 \
o G o Lo 0 01133 |52 [ 0.9)x |08 |a/o . ( \
loss~ 13,1 Rbslasa |/ 39 6980 |0 oo -1z ¢ /
(
\
\
\
/
MONITORING SAMPLE RECORD /
Sample ID Time Collected Parameter/Order Container Perservative]  Collected?
§-rmws TCL-VOCs 3 -40 mL VOA HCl1 ~
Lo 100 TPH-GRO 3-40 mL VOA HCI
TPH-DRO 2 -1L Amber none
TCL-SVOCs 2- 1 L Amber none
Oil & Grease 2- 1 L Amber HC1
TAL-Metals & ] \
Mercury (total) 1 - 250 mL Plastic HNO3 \
Hexavalent Chromium| 1 - 250 mL Plastic —
(total) \
Total Cyanide 1 - 250 mL Plastic ]| NaOH \
TAL-Metals &
‘Mercury (Dissolved) | 1 - 250 mL Plastic| HNO3 /
Field Filtered /
Hexavalent Chromium
(Dissolved) 1 - 250 mL Plastic none
Field Filtered \
PCB 2 - 1 L Amber None \
Matrix Spike \
Duplicate ]
Comments: _/

Sampled By: | /h &

4rex rogh g (6

Casing Volume: 1” I.D. = 0.041 galfft - 27 LD. = 0.163 gal/ft - 4” LD. = 0.653 gal/ft - 6” LD.=1.47 galft

ft x gal/ft = (gal)




Low Flow Sampling
Permanent Wells

e

g ARM Group Inc.

Earth Resource Engineers and Consultants

Project Name: ¢ oy it €

‘L,LF

“Project Number: | Q) 2 Y 0\

Well Number: (4 (7 -mlO%S

Date: S /| \\

Well Diameter (in): ) One Well Volume (gal):
Depth to Product (ft): /o0 QED Controller Settings:
Depth to Water (ft): |2 (, 0O Fiow Rate (mL/min)-\ ()Q

Product Thickness (f): 10 v

Length of time Purged (min)

Depth to Bottom (ft): J% ,9 Y Condition of Pad/Cover: 9¢6d 10664
PURGING RECORD ) J
Specific Dissolved Ly
. Mo DTW Temp pH Conductance | Oxygen - Turbidity
Time Purged feet) C) (s.u.) (ms/cm) (mg/L) (mV) (NTU) Comments
(gallons) (fee £0.1 g - +10 | £10%or<5
H4< 02 D20 (8o [REI O IRE |0-3F Fos T /"
o a3 |l [F3918328 lo 7 [909) |-sast
Uss 12 b 17285 (%3 [0 e |Oar 7 N
1208 = 20 |54y 0. 7 [oze [-I8J. ¢ N\
120% 2 X 7369 |X.50 | 0.585|0 .05 |-1e%. B \
1210 D 17 bhio] 897 [0.523 10,23 |-/5 k13 )
15~ 12, o0 2H 8,497 [0s%2 |0, aa " T b //
MONITORING SAMPLE RECORD /
Sample ID Time Collected Parameter/Order Container Perservative|  Collected?
TCL-VOCs 3-40 mL VOA HC1 |
5 |30 TPH-GRO 3-40mLVOA | _ HCI y
= TPH-DRO 7 - 11, Amber o 7
TCL-SVOCs 2- 1 L Amber none [
Oil & Grease 2- 1 L Amber HCI \
TAL-Metals & .
Mereury (totl) 1 - 250 mL Plastic HNO3 \
Hexava ent i ahogiicy 1 - 250 mL Plastic none \
(total)
Total Cyanide 1-250 mL Plastic] NaOH \
TAL-Metals & \
Mercury (Dissolved) | 1 - 250 mL Plastic HNO3
Field Filtered 4
Hexavalent Chromium]
(Dissolved) 1 - 250 mL Plastic none
Field Filtered
PCB 2 - 1 L. Amber None
Matrix Spike
Duplicate
Comments: i

Sampled By: ) [l {;

BT(-)‘;’ nof nﬂﬂ’ﬂ

Casing Volume; 1” I.D. = 0.041 gal/ft - 2” L.D. =0.163 gal/ft - 4” L.D.

ft x gal/ft =

(gal)

, = U,gﬁ gal/ft - 6” LD, = 1.47 gal/ft




This calibration worksheet can help document your calibration and track the performance
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility's standard operating procedure (SOP) to ensure all calibrations are as accurate
and as consistent as possible.

Refer to the YSI Solution Expiration Dates document to ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or questionable

calibration results. 56@ WP

Calibration Date * I / Q/ L Technician: YY) A8 =
Handheld Serial Number: A Handheld Software Version:
Cable Serial Number: __ P”\Q:H | 23—0‘ S_’
Temperature

Reading when sensor is dry and in room temp air: / ? 01:} Accurate? ¥ N

Conductivity 0.009 _

Reading when sensor is dry and in room temp airﬁ_”‘d_ﬁ—mgﬂ m Acceptable value is less than 1 uS/cm

Actual Reading in solution before calibration is accepted: [ H% M\/ G

Reading in calibration solution after calibration is completed: LA1D i S/Cn
-
Conductivity Cell Constant in GLP* record after cafibration. =" ll
Acceptable range for ProDSS conductivity/temperature sensors (626902} is 4.5 to 6.5

Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

Optical Dissolved Oxygen
Barometric pressure: 29.70 .n )[7/7

Actual Reading before DO% calibration is accepted: / ;2,5_\3 ,Z
Reading in DO% calibration environment after calibration is completed: __ ?X/' ‘7 Z_

B4/11/16 03:22:39PM

//‘
ODO gain in GLP recard after calibration: .~ Acceptable range is 0.75 to 1.50
pH

Actual Readings during calibration

Buffer | Calibration Value |  pH | pHmV™* | Acceprable phi mVin buffer ot o
I I 50 mV to 50 mY i R

n +165 to +180 from

4 - B —
7 1.6 . Rireutoraifvelie

10 -165 to -180 from
B I G - C)_g_:'] | pH7 buffer mV value
pH slope in GLP record after calibration: Acceptable range is ~ 55 to 60 pH/mV
(ideal is 59.16 mV/pH) S SR IDICRS

*GLP stands for Good Laboratory Practice file This calibration record contains impertant information about the calibration result.

*The pH mV at the time of calibration (Sensar Value) can also be seen in the final pH GLP record.



ORP /
Actual Reading in solution before calibration is accepted: & ! a‘q c" 2 m \'

’Qm\

Reading in calibration solution after calibration is completed: e

QRP Cal Offset in GLP record after calibration:

Turbidity

| Calibration |
Yalgg_ { ENU*

Actu: ol Rea{hng
during calibration

—— — -

e

Acceptable range for Actual Reading during
calibration of the first point is -10 to 10 FNU

*Nota: The turbidity sensor can be calibrated to 3 points.
Either 12.4 or 124 FNU standard can be used for the second
point, but not both. Other calibration values can be used
when calitrating.

Acceptable range is =100 to 50

Callbrate Turbidity o<
[Galibpathn value {10 (O] 8
Accept Calibsation

alihtalion

04/11/18 03:41:01PM

tu Abuil

IIHU UL

Depth (Completed in Air)

Actual Reading before calibration is accepted:

Reading in air after calibration is completed:

Ammonium

(oncentmtmn“

lie. Calibeation Value)
ool M
_.2nd point: 100 mg/L. |

Nitrate

Concentration**

(i.e. Calibration Yalue)
1t point: 1 mg/L
2nd point: 100 mg/L

Chloride

Cancenptration™*

{i.e Calibration Valuel |

mg/L mV***

Actual Readings di:_ri_r_w_g_calibraticﬂ

mgd | myme

st point: 10 mg/L
2nd point: 1 oop/mg/L

preferred method. However, if there is a large temperature variation iy

m_F*-*L o

1030.2
1006.8

e mV when the sgnsoiis new
/

e -20 mV fco 20 m'v
| +90¢o 4130 from mv: value in 1 mg/L st standard )

.-"/

Acceptable me-‘)cn the sensor js new

. 180mY10220p%
-90t0-130 from mV \,alus it gL standard

s
’.

= . o .
Py ;(: able mV wh e sensor is new

; 205 mV to 245 mV _
-80 to 130 from mV value in 10 mg/L stardard

ampling. a chilled third calibration point is recommended.

**Other standard concentratians can be used. A 2 point cafibration wrthou;?ih-;g ; & third calibration solution is extremely accurate and is the

***The mV at the time of calibration (Sensor Value) for each point can /nf;.

Gole B

Tel +1 937.767.7241
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This calibration worksheet can help documnent your calibration and track the performance
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility’s standard operating procedure (SOP) to ensure all calibrations are as accurate
and as consistent as possible.

Refer to the YSI Solution Expiration Dates document to ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or guestionable
calibration results.

Calibration DateQ%_[L’/_._] 9 R Techniclan: NG
Handheld Serial Number: |55 1015 (o 5" Handheld Software Version:

Cable Serial Number:
Jemperature

Reading when sensor is dry and in room temp air: ! 9“_%3 i Accurate? @ N

Conductivity

Reading when sensor is dry and in room temp air Q¢ 9_5_)_& Acceptable value is less than 1 pS/em

Actual Reading in solution before calibration is accepted: 4 2 904
Reading in calibration solution after calibration is completed: 4, 7 9/ .

Conductivity Cell Constant in GLP* record after calibration: ="
Acceptable range for PraDSS conductivity/temperature sensors (626902) is4.5t0 6.5

Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4
Optical Dissolved Oxygen
Barometric pressure: 2,‘)$

Actual Reading before DO% calibration is accepted: M
Reading in DO% calibration environment after calibration is completed: l QQ%

ODO gain in GLP recard after calibration: __ / Acceptable range is 0.75 to 1.50

rH

04/11116 03:22:38
Calthrate pH

Actual Readings during calibration

7 | 7 | 3ee L | S0mVtoSomv
4 . +165 to +180 from
LYl 4 L | pH7buffermvvalue
10 ] 165t0 180 from |
L /U Ibob . L ’P’Eﬁ?buffervaalu_e' N

pH slope in GLP record after calibration: Acceptable range is ~ 55 to 60 pH/mV
(Ideal is 59.16 mV/pH)

*GLP stands for Good Laboratory Practice file This calibration record cantains impartant information about the calibration result.
**The pH mV at the time of calibration (Sensor Value) can also be seen in the final pH GLF record.




ORP Cal Offset in GLP record after calibration: -~ Acceptable range is <100 to 50

Turbidity DAM1/18 03:4101PM
. N Callbrate Turbidity s

Calibration_ Actual Reading . . o cae DR
| SRR | S | o oo actutneniingdet

0 /'_1 catibration of the 1. point is - (e}
[ 124> | *Note: The turbidity sensor can be calibrated to 3 points.
EPTYTa | Fither 12.4 or 124 FNU standard can be used for the second
Lt~ point but not both. Other calibration values can be used
| 1010 S when calibrating.
epth /| in Air

Actual Reading before calibration is accepted: ~

Reading in air after calibration is completed:

g m [}
Actual Readings !_ﬁring calibration
Cancentration** mg/l -~ my*** Acceptable mY when the sensoris new
| (ie. Calibration Value) - ~
stpoint:1mgl | - - -20 mVto 20 mV
2nd peint: 100 mg/L ~ ) 1 +90 to £130 from mV value in 1 mg/L standard
E !.[ ! r—"
Actual Readings during calibrgtion | B
Congentration™* mg/L mi/* Acceptable mV when the sensor.)s/rzew
(i.e. Calibration Value) | o o ___J_,________ L o
1<t point: 1 mg/L S\ 180mVin220
2nd point: 100 mg/L _ y j o - -90 to -130 from mV valyze'iﬁ 1 mg/L standard
Chioride 2
- L Act;mfﬁeadﬁgg during calibration - /
Concentration** /’ mg/t my*** A cofitable mV when the sepsor is new
(i.e. Calibration Value) | I
| stpoint: 10mg/l: | B ~ i 205 mV to 245 mV
2nd point: 1,000/mg/L | - 7-80 to -130 from mV value in 10 mg/L standard

**Othar standard cancentratians can be used. A 2 point calibratian without _tyHing a third calibration solution is extremely accurate and is th
preferred method. However, if there is a large temperature varfation Aurniygampling. a chilled third calibration point is recommended.

**The mV at the time of calibration (Sensor Value) for each paint can /I { be seen in the GLP record after a calibration is complete.

Tel +1 937.767.7241 _
800.897.4151(US) CFIlink T ©2017 Y51, a xylem brand
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This calibration worksheet can help document your calibration and track the performance
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility’s standard operating procedure (SOP)to ensure all calibrations are as accurate
and as consistent as possible.

Refer to the YS{Solution Expiration Dates document to ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or questionable

calibration results.

Calibration Date..> B JﬂL_ﬂw I Technician: L\N\C\
Handheld Serial Number: _’_5 Fl Ql_é‘ (S Handheld Software Version:

Cable Serial Number:
Jemperature
Accurate? @ N

Reading when sensor is dry and in room temp air:__ Lmﬁ

Conductivity

Reading when sensor is dry and in room temp air:gj OS™Y nﬁcceptable value is less than 1 uS/em

Actual Reading in solution before calibration is accepted: H. 533 mS
Reading in calibration solution after calibration is completed: ‘_‘l HIm S

Conductivity Cell Constant in GLP* record after calibration: .~
Acceptable range for PraDSS conductivity/temperature sensors (626902} is 4.5 to 6.5
Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

ical
Barometric pressure: 1 (0Q

Actual Reading before DO% calibration is accepted: i (5% . 7§
Reading in DO% calibration environment after calibration is completed: [ 60__%

ODO gain in GLP record after calibration: __ / Acceptable range is 0.75 to 1.50

pH

04/114186 03:22:38

o Actual Readings during calibration
21 3 Foole | | somvesomv
4 LI‘ +165 to +180 from
et 1 3% .| pH7buffermVvalus
10 -165 to -180 from
S (0,08 | | pH7buffermVvale
1
pH slope in GLP record after calibration: Acceptable range is ~ 58 to 60 pH/mV
(ldeal is 59.16 mV/pH)

*GLP stands for Gaod Labaratory Practice file This calibration record contains important information about the calibration resuft.
*The pH mV at the time of calibration (Sensor Value) can also be seen in the final pH GLP record.



Actual Reading in solution before calibration is accepted:_&i_tﬁ_m\)
Reading in calibration solution after calibration is completed: _69 4Dm\}

ORP Cal Offset in GLP record after calibration:

Turbidity

gz

Acceptable range is <100 to 50

04/11/18 03:41:01PM

Csllbrate Turbidity

Calibrati Actual Reading’
 value (FNUJ* | during calibration
i 0 A
124 A

L B
| 1010 B
epth I in Air,

Acceptable range for Actual Reading during
calibration of the first point is -10 to 10 FNU

*Note: The turbidity sensor can be calibrated to 3 points.

Either 12 4 or 124 FNU standard can be used for the second

polnt, but not both. Other calibration values can be used
when calibrating.

Actual Reading before calibration is accepted: ____

Reading in air after calibration is completed:

o

Ammonium
N Actual Readings during calibration
Cancentration™* mg/ll -~ - my*** Acceptable mV when the sensor s new
| (ie. Calibration Value) .~ <
1st point: 1 mg/L ~ - 20 mV to 20 mV
2nd point: 100 mg/L -~ B +90 to 130 from mV value in 1 mg/L standard

Actual Readings during cafibration |
Congentration™* mg/ M Acceptable mV when the 5@;15_0,1}'5/[1951;

(i-e. Calibsation Value)

}é point: 1 mg/L

2nd point: 100 mg/L

Chloride

180 mVt0 22091
-90 to -130 from mV valug’in 1 mg/L standard

Actual Readings during calibration

-
L

yd

_Cm-catig_a i

(i.e. Calibration Value)

Ve

S mg/d

my***

fh/rtvf-(?ébf.e_ mV when the sensor is new

| 1stpoint: 10 mg/l-

2nd point: 1,000a/L |

/205 mVto 245 mV
-80 to -130 from mV value in 10 mg/L standard

**Other standard concentrations can be used. A 2 point calibration without _tyHing a third calibration solution is extremely accurate and is the

preferred method. However, if there is a largs temperature variation i

mpling, a chilled third calibration point is recommended.

***The mV/ at the time of calibration (Sensor Value) for sach paint can /s¢ be seen in the GLP record after a calibration is complete.

Tel +1 937.767.7241
800.897.4151{US)
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This calibration worksheet can help document your calibration and track the performance
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility's standard operating procedure (SOP) to ensure all calibrations are as accurate
and as consistent as possible.

Refer to the YS! Solution Expiration Rates document to ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or guestionable

calibration results.

Calibration Datef):ZK l L% o Technician: H’ﬁ___ e

Handheld Serial Number: = Fl O 5105 Handheld Software Version:
Cable Serial Number:
Temperature

Reading when sensor is dry and in room temp air:s:) 9__*;_1(6 Accurate? @') N

Conductivity

Reading when sensor is dry and in room temp air:Q « ® 4 m Acceptable value is less than 1 uS/cm

¢ .
Actual Reading in solution before calibration is accepted: _%72 nJ
YGns -

Reading in calibration solution after calibration is completed: 1> 7 ° %

Conductivity Cell Constant in GLP* record after mlibraﬁon:,é
Acceptable range for ProDSS conductivity/temperature sensors (626902} is 4.5 to 6.5
Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

Optical Dissolved Q?gﬂ
Barometric pressure:ql ole s [

Actual Reading before DO% calibration is accepted: m
Reading in DO% calibration environment after calibration is completed: _]_9@_%_

ODO gain in GLP record after calibration:__/ Acceptable range is 0.75 to 1.50
pH

04111716 03:22:38

- Actual Readings during calibration
7 3 e | S0mVeeSomv
4 L] +165 to +180 from
. 3.9 ! | pH7buffermVvalue
10 -165 to -180 from
- LO 1 T T | S __PH7buffermVvalue |

pH slope in GLP record after calibration: Acceptable range is ~ §5 to 60 pH/mV
(Ideal is 59.16 mV/pH)

*GLP stands for Good Laboratory Practice file This calibration record cantains important information about the calibration result.
*The pH mV at the time of calibration (Sensor Valus) can also be seen in the final pH GLP record.



Actual Reading in solution before calibration is accepted::zj_o _'_2
Reading in calibration solution after calibration is completed:é_ HO._ .

ORP Cal Offset in GLP record after calibration: E= Acceptable range is 100 to 50
Turbidity 04/11/18 BZAT:D1PM
| Calibrat Actual Radig Acceptable range for Actual Reading during o Cathete
value (FNUJ* | during calibration Actual Reading
e 1 EL calibration of the first point is <10 to 10 FNU
! BT (SRS Sees,
12.4* e Note: The turbidity sensor can be calibrated to 3 points.
f=== 124 = — | Either 12.4 or 124 FNU standard can be used for the second
Lt ————— point, but not both. Other calibration values can be used
| 1010 ) when calibrating.
epth /| ir

Actual Reading before calibration is accepted: ___

Reading in air after calibration is completed:____  _

g. -
Actual Readings during calibration
ol Ldhoch
anﬁﬁrm:alm -y mgAd - my*** Acceptable wV when the sensor is new
e. Calibration Value) e o ) s
1st point: 1 mg/L s R 7" 20 mY to 20 mV
2nd point: 100mg/L | . L +90 to 130 from mV value in 1 mg/L standard
Actual Readings during calibration
Concentration™* mg/L my/* Acceptable mV when the sensot j&new
(i.g. Calibration Value) e I - o o
1¢t point: 1 mg/L | 180mVin 2201
2nd point: 100 mg/L % : o ) -90 to -130 from mV vah_;e‘iﬁ 1 mg/L standard
v
Chloride :
- Actyal Readings during calibration )
Cancentration** 7 mg/ht my*** Meble._m\/wh.e;ul_:g;euzmbm
(i-e. Calibration Value) o .
st point: 10 mg/L- i il 205 mV to 245 mV
E 2nd point: 1 Oﬂ;ﬂ-{ng/L -80 to -130 from mV value in 10 mg/L standard

**Qther standard concentrations can be used. A2 pomt calibration without .tyiing a third calibration solution Is extremely accurate and is thy
preferred method. However, if there is a large temperature variation churiicy £8mpling. a chilled third calibration point is recommended.

***The mV at the time of calibration (Sensor Value} for each point can a/s¢ be seen in the GLP record after a callbration is complate.
Tel +1 937.767.7241 g
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Calibration Worksheet

This calibration worksheet can help document your calibration and track the performance
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility’s standard operating procedure (SOP) to ensure all calibrations are as accurate
and as consistent as possible.

Fefer to the YSI Solution Expiration Dates document to ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or questionable
calibration results.

Calibration Date 5/9/ /0] . ~ Technician: /-J“C\ o

Handheld Serial Number: [ SFELO| 5’(0 5/ Handheld Software Version: _

Cable Serial Number: ______
Temperature | .
Reading when sensor is dry and in room temp air; 20 3 7l Accurate? @ N

Conductivity

Reading when sensor is dry and in room temp air:QQ@._(mBAcceptable value is less than 1 uS/em

Actual Reading in solution before calibration is accepted: l B ? mS
Reading in calibration solution after calibration is completed: Y AN lm Q

-

-

Conductivity Cell Constant in GLP* record after calibration. "
Acceptable range for ProDSS conductivity/temperature sensors (626902} is 4.5 to 6.5
Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

Optical Dissolved Oxygen
Barometric pressure: E [p 7- ?

Actual Reading before DO% calibration is accepted: Cf 8_/;:

Reading in DO% calibration environment after calibration is completed: [ O/ ’ O B

04111716 03:22:38PM
Calihrate pH
e

-

ODQO gain in GLP record after calibration: - Acceptable range is 0.75 to 1.50

e

pH
B - Actual Readings during calibration | -
Buffer | CalibrationValue | ~ pH | = pHmV™ Acceptable pH mV in buffer
713 Ll | | Bomvtosomv
4 +145 to +180 from 1AMt pH
Sf B 3 N C{ Cj - | pH7 buffer m¥ value 8
10 ‘ 0 ‘ -165 to -180 from
Yo 1 0.0] | pHT7buffermVvalue
pH slope in GLP record after calibration: Acceptable range is ~ 55 to 60 pH/mV
(Ideal is 59.16 mV/pH) RICH AR

*GLP stands for Good Labaratory Practice file This calibration record contains impartant information abeut the calibration result.

**The pH mV at the time of calibration (Sensor Value) can also be seen in the final pH GLP record.



Actual Reading in solution before calibration is accepted: _© & 3. %’

Reading in calibration solution after calibration is completed: R 6/

ORF Ca! Offsetin GLF record after calibration: - Acceptable range is =100 to 50
Turbidi O4/11/18 0Z:41:01PM @
S . g Callbrate Turbidity gﬁ
Calibration Actual Reacing . _  Galibirathin valie O 1EDT="2
value (FNUY d”;m:,’t ’,;,bmm{“ Acceptabie range for Actual Reading during Accupt Callbeation :
= 0 = == calibration of the firsi point is -10 to 10 FNU
12. 4* | - *Nate: The turbidiiy sensor can be calibrated to 3 points, e O R L S DM
12 4* — - . Either 12.4 or 124 FNU standard can be used for the second Aciiia) Headings
. point, but not both. Other calibration values can be used R
1 01 Qo . . ) BOSEHCal Malii
- : - ) when calibrating. 80100 N

Depth (Completed in Air}

Actual Reading before calibration is accepted: . —

1806.8
Reading in air after calibration is completed:

et 81.6
118

Ammonium
B o | Ac_tiai Readmgs dunng calibration S o
Caucentration™ mg/L my*** Acceptable mV when the sensoris new
Gie CalibrationValve) | | S
dstpointtmgl |7 I [ T a0mve20my o
_ _2_n_§i point: 100mg/L | | +90¢e 4130 frorn mv va|ue in 1 mg/L st standard
Nitrate , /
| Actual Readings during calibrgtion e
Concentration™ mg/L mifrr* Acr_eprahm my whcn rhc smlsu/ﬁ%em,
(Ii _(_il_nf_r‘ijmtmn Vaiue) [ ) - - _ 7
}St_Eo;_n'_c‘ Tmg/l - o o 180 mV to 420;«4\! 1
) ‘an‘piint:q‘lﬁﬁ mg/L -90t0-130 from mv valug jie 1 mqﬁ standard __|

Chioride

o

Actual Readings during calibration _

R -("om mr{‘mﬁnn’ B mg/l 1) el /_bie meP ; @ _r_’__nﬂ/g_
fre, Calibration Value) | & _ _ «*T — e
1st point: 10 mg/L- / 205mVio245mV

énd point: 1 OOQ/mgl'L - | - -80 to -13C from mV velue in 10 mg/L standafd :]

**Qther standard cancentrations can be used. A Z point caiibration wrthout /r iy g third cahbra‘ffon solution s extrernely accurate and is the
preferred method. However, if there is a large termperature variation npling a chilfed third calibration paint is recommended.
ge temp F P

***The mV at the time of calibration {Sensor Value) for each point can u/.r ./ be seen in the GLP record after a calibration is complate.

i 0 : ©201 S, a xylem brand
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This calibration worksheet can help document your calibration and track the performance |
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility's standard operating procedure (SOP) to ensure all calibrations are as accurate
and as consistent as passible.

Refer to the YSI Solution Expiration Dates document tc ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or questionable

calibration results.

Calibration Date @7/40/ /_9 o Technlcian:*lvﬁf;ult B
Handheld Serial Number: ‘Lg FI Ol 5 ﬂ(Og Handheld Software Version: = __

Cable Serial Number:

Temperature ' |
Reading when sensor is dry and in room temp air:@‘_g,ﬁ, Accurate? N
Conductivity

Reading when sensor is dry and in room temp air:L@_]j‘_@ Acceptable value is less than 1 uS/cm

Actual Reading in solution before calibration is accepted:,_‘-fﬁﬂi_'z\i
Reading in calibration solution after calibration is campleted:_j_v_ﬂm_;’

Conductivity Cell Constant in GLP* record after caﬁbration;,_l
Acceptable range for ProDSS conductivity/temperature sensors (626902} is 4.5 to 6.5
Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

Barometric pressure: 3 Lﬂ 5, Q

Actual Reading before DO% calibration is accepted: 90\, % L (L
Reading in DO% calibration environment after calibration is completed: 1003

ODO gain in GLP record after calibration: __ / Acceptable range is 0.75 to 1.50

D4/11716 03:22:38

Actual Readings during calibration
Buffer | Calibration Value pH pHmV** | Acceptable pH mV in buffer

75 eyl ||  somViesomvy

4 +165to +180 from
RS S] SO 1 [0 <. LD | pH7buffermVvalue

10 -165 to -180 from
| [l I A Q pH 7 buffer mV value
- - O~ SR R — T - LS LA L
pH slope in GLP record after calibration: Acceptable range is ~ 55 to 60 pH/mV

(Ideal is 59.16 mV/pH)
*GLP stands for Good Labaratory Practica file This calibration record contains impertant information about the calibration result.

*The pH mV at the time of calibration (Sensar Value} can also be seen in the final pH GLP record.



ORP
Actual Reading in solution before calibration is accepted: < 3_6_; _ \)
Reading in calibration solution after calibration is completed.&_q‘ Q ™m

ORP Cal Offset in GLP record after calibration: il Acceptable range is -100 to 50

Turbidity DAM1/18 03:4101PM

- e Callbrats mmg e
Calibration IR :
value (FNUJ* dﬁ:ﬁ;ﬁ cﬂgzgggn Acceptable range for Actual Reading during Accspt Culibiation
0 2 —1 calibration of the first point is -10 to 10 FNU it
124> 7 | *Nete: The turbidity sensor can be calibrated to 3 points,
[== 124+ -] S === | Either 12.4 0r 124 FNU standard can be used for the second
Lt -~ point, but not both. Other calibration values can be used

| 1010 . when calibrating.

e /1 Air,

Actual Reading before calibration is accepted: -

Reading in air after calibration is completed:____  _

Ammonium
Actual Readings _c@g_fng calibration |
Concentration** mgld -~ my*** Acceptable mVY when the sensoris new
| tie Calibration Value) = o A
1st point: 1 mg/L _ s N | 7" .20 mV1a 20 mV
2nd point: 100 mg/L . +20 to £130 from mV value in 1 mg/L standard
B Actual Readings during calibrgtion B
Congentration™* mg/L my*r* Acceptable mV when the sensor j§ new
| (e Calibration Value) | T T — -
14t point: 1 mg/L |l 1 180mVto 220;er’ -
2nd point: 100 mg/L g o - -90to -130 from mV valus‘in 1 mg/L standard

2
-

Chioride | | /

Actual Readings during calibration /
gggggm‘ca_m_n o " megh my* Web{emv when the sensor is new
(i.e. Calibration Value) o -
__ istpoint: 10 mg/L: - |/ 205 mV to 245 mV
2nd point: 1 Uﬂﬂ/ﬁ'ig/l. . -80 to -130 from mV value in 10 mg/L standard

preferred method. Hawever, if there is a large temperature varlation churuig #ampling. a chilled third calibration point is recommended.
***The mV at the time of calibration (Sensor Value) for each paint can %f { be seen in the GLP record after a callbration is complete,

Tel +1 937.767.7241 2
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**QOthar standard concentrations can be used. A 2 point cafrbratton wrtht?U/t21/0g a third calibration solution is extremely accurate and is the



This calibration worksheet can help document your calibration and track the performance
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility's standard operating procedure (SOP) to ensure all calibrations are as accurate
and as consistent as possible.

Refer to the YS! Solution Expiration Dates document to ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or questionable
calibration results.

Calibration Date 67 [ 3/ /Q)T Technician: UYC\ _ .

Handheld Serial Number: ) S',FIO( S”(ag Handheld Software Version:

Cable Serial Number: _____

Temperature
Reading when sensor is dry and in room temp air: ' % - L/\? Accurate? @ N

Conductivity

Reading when sensor is dry and in room temp air:_g_‘ Q&‘? m gcceptable value is less than 1 uS/em

Actual Reading in solution before calibration is accepted:_” W) é'\"\B
Reading in calibration solution after calibration is completed: &, L 1 nlS
-

Conductivity Cell Constant in GLP* record after calibration: .=~
Acceptable range for ProDSS conductivity/temperature sensors (626902} is 4.5 to 6.5
Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

Optical Dissolved Oxygen

Barometric pressure: 9(0 .%_

Actual Reading before DO% calibration is accepted: _ q[j—gg/_

Reading in DO% calibration environment after calibration is completed: A 0 ‘f .

04411716 03:22:38PM

/\
ODO gain in GLP recard after calibration: . __~ Acceptable range is 0.75 to 1.50

= 5

Accept Callbration
EinismCalilivation =

(] '
— OO 170 DU DIAM

Buffer | Callbration Value | pH | pHmv™ | AcceprablepHmVinbuffer | [N
7 9.0 [ | s0mVio50mv EEh R
4 o +1465 to +180 from A0 pH
3 . q ‘K L _ pH 7Egﬁgr my value : :

-145 to -180 from
_PH 7 buffer mV \{alge

10 10 Q5]

pH slope in GLP record after calibration: Acceptable range is ~ 55 to 60 pH/mV
(Ideal is 59.16 mV/pH)

*GLP stands for Good Laboratory Practice file This calibration record contains important information about the calibration result.

*The pH mV at the time of calibration (Sensor Value) can also be seen in the final pH GLP record.



Actual Reading in solution before calibration is accepted: _Q_L,Jﬁ ;@
Reading in calibration solution after calibration is completed:__& )’!2 Q

ORFP Cal Offset in GLP record after calibration: -~

Turbidity

—

ng ,!g [Ealt\:jun!* c ,f,‘f,:t:}'ltrfz;',(,g:x,, Acceptable range for Actual Reading during
0 = 7| calibration of the first point is -10 to 10 FNU
12.4% s *Note: The turbidity sensor can be calibrated to 3 points,
122 | Either 12.4 or 124 FNU standard can be used for the second
— point, but not both. Other calibration values can be used
B 10107 when calibiating.

Depth (Completed in Air)

Actual Reading before calibration is accepted: ___

Reading in air after calibration is completed:

Ammonium
- || Actual Readings during calibration
Concentration™* mg/L my***

{ie. Calibration Value) it | ) _ P

~ lstpointi Tmg/L
20 point: 100 migl.

Nitrate

Actual Readings during calibration

. mg/L mi/ans

Conceniratian™*
(i.e. Calibration Value)

f:l.&_point: 1 mg/L
gnslipoitgl 0 madt

Chioride

#

r

Actual Readings during calibration
mg/k

Concentration™* mlr
(Le. Calibration Value)
st point: 10 mg/L

2nd point: 1,000g/L

Acceptable range is -100 to 50

04711718 03:41:01PM

Callbrate Turbidity -

(AL B B 004 T

Actual Headings
05,3 TN
BostGal Mali
ST L)

“FNU

1030.2
881.5

148 269

14 nfy Lol o

Ac.cfpt:al;le,rﬁg when the sensoris new

. 7 20mVto 20 mV

_ +90 to 4-"[_3_;0 fro_an‘iv_alt_Je in ‘I_n_'n_é/L stancigfc_i |

180 mV to 220 Y

Ace /K;bf.e, mV when the sensor is new

S asmveoasmy
-80t0-130 from mV v_al_t_:g in 10 mg/L s-tgndard

/

/7

Acceptable mV when the se nso:/is/;ew

-90to-1 30 from__r_n}/ v_alg_g'tn /L sta_ndard: B

preferred method. However, if there is a large temperature variation «i:rieq s4mpling. a chilled third calibration point is recommended.

**Other standard concentrations can be used. A 2 point calibration without/y)fr- 1y g third calibration solution is extremely accurate and is the

***The mV at the time of calibration (Sensor Value) for each point can a/r,sr‘-’ be seen in the GLP record after a calibration is complete.

#

Tel +1 937.767.7241
800.897.4157(US)
info@ysi.com  YSl.com

GU@De o

®2017 YSI, a xylem brand
B Printed in the USA, W87 0117



This calibration worksheet can help document your calibration and track the performance
of your sensors. Please follow the detailed calibration procedures in the ProDSS manual or
your facility's standard operating procedure (SOP) ta ensure all calibrations are as accurate
and as consistent as possible.

Refer to the YS! Solution Expiration Dates document to ensure your calibration solutions are
fresh. In addition to using fresh standards, never accept an out-of-range or guestionable

calibration results.

Calibration Date :i’/’ I:L L}_ T Technician: L_Yl’lé\ _ —
Handheld Serial Number:|S £ | ) ${0 &~ Handheld Software Version:

Cable Serial Number:
Temperature
¥ w

Reading when sensor is dry and in room temp air_ 00 59 Accurate?

udl ]
Reading when sensor is dry and in room temp air_0,0 ?ng, Sl\cceptable value is less than 1 uS/cm

Actual Reading in solution before calibration is accepted: H. 1{) 3 7
Reading in calibration solution after calibration is completed: ik L img,'\ 5

Conductivity Cell Constant in GLP* record after calibration ,4
Acceptable range for PraDSS conductivity/temperature sensors (626902} is 4.5 to 6.5
Acceptable range for integral (i.e. built-in) sensors on ODO/CT assemblies is 4.4 to 6.4

Barometric pressure:_z{f_i___

Actual Reading before DO% calibration is accepted: _‘_Q_E.?_L__
Reading in DO% calibration environment after calibration is completed:\_gg.‘.l*.._ s

ODO gain in GLP recard after calibration:_,./ Acceptable range is 0.75 to 1.50

pH

— e

04711/18 03:22:38PM
Calibrate pH

Actual Readings during calibration

7 = e 9% | | -50mVtoS0mv. R
4 «_1 l +165 to +180 from Brilfeddintd
B R i =S . | pH7buffermVvalue | KRS
10 -165 to -180 from
LQ) (0.)% | pH7buffermVvalue |

pH slope in GLP record after calibration: Acceptable range is ~ 55 to 60 pH/mV
(Ideal is 59.16 mV/pH)

*GLP stands for Good Laboratory Practice file This calibration record contains important information about the calibration result.

**The pH mV at the time of calibration (Sensor Value) can alsc be seen in the final pH GLP record.



Ibration VWorksheet o ylembr

Actual Reading in solution before calibration is accepted:cg_uzglf_
Reading in calibration solution after calibration is comp!eted:_& 40 .

ORP Cal Offset in GLP record after calibration: -~ Acceptable range is =100 to 50
Yurbidity 0411118 03:41:01PM
— 3 Callbrate Tubidiy vz
librati ! iDg
va,a! e (ENUn!* dﬁgggggﬁgﬂg, Acceptable range for Actual Reading during
o — calibration of the first point is -10 to 10 FNU
e
12.4% / *Note: The turbidity sensor can be calibrated to 3 points.
Y ' ~| Either 12.4 or 124 FNU standard can be used for the second
- Lt~ point, but not both. Other calibration values can be used
1010° A when calibrating.
e ompl in Air

Actual Reading before calibration is accepted: __ =
Reading in air after calibration is completed:

Ammonium
o _| Actual Readmgs dftring calibration |
Cancentration** mgLLf 7 my*** Acceptable mV when the sensoris new
| (ie. Calibration Value) - - _ P n
1st point: 1 mg/L A R | " -20 mV to 20 mV
2nd point: 100 mg/L o . +90 to 4130 from mV value in 1 mg/L standard
Nitrate e /
/
| Actual Readings during calibration | S _74__ o
Concentration** mg/L my/*»* Acceptable mV when the 50{1501/ new
| (i-e. Calibration Value) R R -
| 1stpoint: 1 mg/L | . 180 mV to 220 o
2nd point: 100 mg/L | v o  _9010-130 from mV va!gp’m 1 myg/L standard
Chioride : 7 -
o Actual Readings during calibration | / o -
Concentration** /’I mg/L my** Accopitable mV when the sensor s new
(i.e. Calibration Value) o _
1st point: 10 mg/L- - - 205 mV to 245 mV
| 2nd point: 1,000fng/L - | /"8061t0-130 from mV valus in 10 mg/L standard

**Other standard concentrations can be used. A 2 point cahbratlon without «tyHing g third calibration solution is extremely accurate and is the
preferred method. However, if there is a large temperature variation clurmigy ampfmg a chilfed third calibration paint is recommended.

**"*The mV at the time of calibration (Sensor Value) for each point can y " be seen in the GLP record after a calibration is complete.

Tel +1 937.767.7241

©2017 Y$I, a xylem brand
800.897.4151 (US) OiDz W 17Y3l, 2 %y
info@ysi.com  YSl.com : B Printed in the USA. W87 0117



APPENDIX E

Pore Water Sampling Photograph Log




Pore Water Sampling
Coke Oven Area
Sparrows Point, Maryland

Photo 1: View of CO-016-PW-3 after attempting a 3 foot sample in Cell 3 of the Coke Oven Area.

Photo 2: View of CO-025-PW-1 after attempting a 9 inch sample in Cell 3 of the Coke Oven Area.
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Pore Water Sampling
Coke Oven Area
Sparrows Point, Maryland

Photo 3: View of CO-040-PW-1 after attempting a 9 inch sample in Cell 3 of the Coke Oven Area.

Photo 4: View of CO-045-PW-3 after attempting a 3 foot sample in Cell 3 of the Coke Oven Area.
Black mud extends nearly up to the flange of the push-point sampler.
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Pore Water Sampling
Coke Oven Area
Sparrows Point, Maryland

Photo 5: View of CO-056-PW-1 after attempting a 9 inch sample in Cell 2 of the Coke Oven Area. .

Photo 6: View of CO-059-PW-1 after attempting a 9 inch sample in Cell 2 of the Coke Oven Area. .
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Pore Water Sampling
Coke Oven Area
Sparrows Point, Maryland

Photo 7: View of CO-061-PW-2 after attempting a 2 foot sample in Cell 2 of the Coke Oven Area. .

Photo 8: View of CO-062-PW-1 after attempting a 9 inch sample in Cell 2 of the Coke Oven Area. .
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Pore Water Sampling
Coke Oven Area
Sparrows Point, Maryland

Photo 9: View of CO-068-PW-1 after attempting a 9 inch sample in Cell 2 of the Coke Oven Area. .

Photo 10: View of CO-083-PW-3 after attempting a 3 foot sample in Cell 5 of the Coke Oven Area. .
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Pore Water Sampling
Coke Oven Area
Sparrows Point, Maryland
- e

- B i

Photo 12: View of CO-089-PW-3 after attempting a 3 foot sample in Cell 5 of the Coke Oven Area.
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Pore Water Sampling
Coke Oven Area
Sparrows Point, Maryland

Photo 13: View of CO-095-PW-2 after attempting a 2 foot sample in Cell 5 of the Coke Oven Area. .

Page 8 of 8



APPENDIX F

QA/QC Tracking Log




< < < < < < < < < < < < < =< =< =< =< =< =< =<

< < < < =< =< =< =<

QA/QC Tracking Log

Date: Sample IDs Blank: Sample IDs
5/1/2019]1) COM-MWS 1)
2) COM-MWI 2)
3) COL-MWS 3)
4) COL-MWI 4)
5/6/2019]5) COS-MWS 5)
6) COW-MWS 6)
7) COV-MWI Duplicate: COV-MWI 7) Duplicate:
8) COK-MWS Date: 5/6/2019 8) Date:
9) COK-MWI MS/MSD: COO-MWI 9) MS/MSD:
5/7/2019]10) CON-MWS Date: 5/7/2019 10) Date:
11) CON-MWI Field Blank: 11) Field Blank:
12) COO-MWS Date: 5/7/2019 12) Date:
13) COO-MWI Eq. Blank: - 13) Eq. Blank:
5/8/2019]14) COT-MWS Date: - 14) Date:
15) COY-MWS 15)
16) COZ-MWS 16)
17) COX-MWS 17)
18) COU-MWS 18)
5/9/2019]19) coa-MwI 19)
20) COP-MWI 20)
1) COBB-MWS 1)
2) COCC-MWS 2)
3) COFF-MWS 3)
4) COGG-MWS 4)
5/10/2019]5) COH-MWS 5)
6) COF-MWS 6)
7) COG-MWS  [Duplicate: COB-MWS 7) Duplicate:
8) COI-MWS Date: 5/13/2019 8) Date:
5/13/2019]9) COB-MWS |MS/MSD: COAA-MWS 9) MS/MSD:
10) COC-MWS Date: 5/14/2019 10) Date:
11) COA-MWS  |Field Blank: 11) Field Blank:
12) COJ-MWS Date: 5/13/2019 12) Date:
5/14/2019]13) COAA-MWS |Eq. Blank: - 13) Eq. Blank:
14) CODD-MWS Date: - 14) Date:
15) COR-MWI 15)
16) COE-MWS 16)
17) COD-MWS 17)
18) 18)
19) 19)
20) 20)




APPENDIX G

Evaluation of Data Completeness




EVALUATION OF DATA COMPLETENESS
Percentage of Non-Rejected Results vs. Total Results

Number of Number of Number of
Parameter Matrix Unit Validated Detections Rejected Non-rejected | Completeness
Results Results Results
Benzene Groundwater ug/L 31 31 0 31 100%
Ethylbenzene Groundwater ug/L 31 31 0 31 100%
Toluene Groundwater ug/L 31 31 0 31 100%
Xylene Groundwater ug/L 31 31 0 31 100%
Naphthalene Groundwater ug/L 37 37 0 37 100%
Diesel Range Organics Groundwater ug/L 21 21 0 21 100%
Gasoline Range Organics Groundwater ug/L 21 21 0 21 100%
Benzene Pore Water ug/L 38 14 0 38 100%
Ethylbenzene Pore Water ug/L 38 9 0 38 100%
Toluene Pore Water ug/L 38 9 0 38 100%
Xylene Pore Water ug/L 38 9 0 38 100%
Naphthalene Pore Water ug/L 45 37 0 45 100%
Diesel Range Organics Pore Water ug/L 32 32 0 32 100%
Gasoline Range Organics Pore Water ug/L 33 6 0 33 100%
Benzene Surface Water | ug/L 57 35 0 57 100%
Ethylbenzene Surface Water | ug/L 57 2 0 57 100%
Toluene Surface Water | ug/L 57 27 0 57 100%
Xylene Surface Water | ug/L 57 13 0 57 100%
Naphthalene Surface Water | ug/L 57 54 0 57 100%
ARM Project No. 190342M Page 1 of 1 July 26, 2019



APPENDIX H

1938-1982 Aerial Plumes
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1 Apprx. Outfall (1952)

[ Apprx. Discharge (1952)
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1 Apprx. Outfall (1957)
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O Historical Tanks
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I Apprx. Outfall (1964)

[ Apprx. Discharge (1964)
O Historical Tanks
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1 Apprx. Outfall (1966)

[ Apprx. Discharge (1966)
O Historical Tanks
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1 Apprx. Outfall (1982)

[ Apprx. Discharge (1982)
O Historical Tanks
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APPENDIXI

Select Figures and Table from Previous Offshore Studies
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Figure 4-4. Offshore Locations of Field-Observed Impacts, Coke Point Peninsula, Baltimore, Maryland
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Figure 4-6. Offshore Turning Basin Geologic Cross Section
Coke Point Peninsula, Baltimore, Maryland.
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Table 4-9. Field Screening Indicators of Non-Aqueous Phase Liquid and/or Highly Impacted Sediment Surrounding the Coke Point Peninsula
Sparrows Point Site Assessment (2009), Baltimore, Maryland

Location 1 Location 2 Location 3A Location 3B Location 3C
Depth
Intel:‘val Dye test/ PID Dye test/ PID Dye test/ PID Dye test / PID Dye test/ PID
(ft bgs) Visual (ppm) Odor Visual (ppm) Odor i (ppm) Odor Visual (ppm) Odor i (ppm) Odor
0-2 - 0.4 SLIGHT - 3.6 SLIGHT - YES 8.6 YES 5.0 YES
2-4 - 0.0 SLIGHT - - - 0.0 YES 0.4 YES 0.0 YES
4-6 0.0 SLIGHT 8.4 YES NEGATIVE 0.0 YES 11.0 YES 0.0 YES
6-8 0.0 VERY SLIGHT 14.2 SLIGHT - 0.0 YES - L5 YES - 0.0 YES
8-10 0.0 YES 24.0 YES - 0.0 YES - 1.0 YES - 0.0 SLIGHT
10-12 0.0 YES 21.8 YES - 0.0 YES - 0.0 NO - 0.0
12-14 0.0 SLIGHT 20.0 YES - 0.0 SLIGHT - 0.8 NO - 0.0 -
14-16 - 0.0 2.6 - - 0.0 NO - 0.0 - - 0.0 SLIGHT
16-18 - 0.0 57.0 - - 0.0 SLIGHT - 0.0 - - 0.0
18-20 - 0.0 112.0 YES - 0.0 SLIGHT - 0.0 - - 0.0 -
wn |~ 02 | s |- | suem ZIZZI T
p | - o0 | - RERCIR 7777/ T T A Y,
u-26 | - 00 YES Y A A A A A
6.8 | - 00 YES B N o ol N o o N
28-30 - - S AL A LSS AL SLL SIS LA AL L AL LS L A A AL LA AL TS LIS NS LS LSS SIS SIS,

Notes:
--= No field screening results noted on borelog.
Bold font and shaded cells indicate definite presence of NAPL.
Bold font cells indicate highly impacted sediment with possible presence of NAPL.

Sheen and odor in the 0 - 2 interval for location 3A were noted during surface sediment sampling
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Table 4-9. (continued)

Location 3D Location 3E Location 4 Location 5 Location 6
Depth
Intel:'val Dye test / PID Dye test / PID Dye test/ PID Dye test/ PID Dye test/ PID
(ft bgs) Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor
0-2 0.0 YES - 0.0 NO - 0.0 SLIGHT - - - - 7.1 YES
2-4 0.0 YES NEGATIVE 0.0 - - - - - 0.0 YES - 9.0 YES
4-6 - 0.0 YES - 0.0 NO - 0.0 YES NEGATIVE 0.0 YES - 14.2 YES
6-8 - 0.0 YES - 0.0 NO - 0.0 YES - 00  SLIGHT |NEGATIVE| 220.0 -
8-10 - 0.0 SLIGHT - 0.0 NO NEGATIVE 0.0 YES - 0.0 SLIGHT - 25 -
10-12 - 0.0 NO - 0.0 NO - 0.0 SLIGHT 0.0 SLIGHT - 0.2 -
12-14 - 0.0 NO - 0.0 NO - 0.0 - 0.0 YES - 0.0 -
14-16 - 0.0 NO - 0.0 NO - 0.0 SLIGHT 0.0 YES - 1.7
16-18 - 0.0 NO - 0.0 NO - 0.0 NO 0.0 YES - 0.0
18-20 - 0.0 NO - 0.0 NO - 0.0 NO - 0.0 SLIGHT L - 0.0 -
20-22 A ] 0.0 NO - 00 SLIGHT LA A
o 777777 f"/‘?ﬁ"fff? ALY 1 00 | _NO - 00 SLIGHT Wb e ]
BRI /A A SIS IS D VLA NS A A3 1A A A1 00 SUGHT Lol /i e o
o A A o e ol K o )
2830 Vol A o o N A ot AW i P AV o o o Vol

Notes:
--= No field screening results noted on borelog.
Bold font and shaded cells indicate definite presence of NAPL.
Bold font cells indicate highly impacted sediment with possible presence of NAPL.
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Table 4-9. (continued)

Location 7 Location 8 Location 9 Location 10 Lecation 11
Depth
Intell)'val Dye test/ PID Dye test/ PID Dye test/ PID PID Dye test / PID
(ft bgs) Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor Dye test/ Visual | (ppm) Odor Visual (ppm) Odor
0-2 - 0.0 NO - 0.0 NO - - - - 0.0 SLIGHT - 0.0 NO
2-4 - 0.0 SLIGHT - 0.0 NO - 0.0 NO INCONCLUSIVE 0.0 SLIGHT | NEGATIVE 0.0 YES
4-6 — 0.0 SLIGHT - 0.0 NO - - - - 0.0 NO - 0.0 SLIGHT
6-8 NEGATIVE 0.0 NO - - - - 0.0 NO - 0.0 SLIGHT - 0.0 SLIGHT
8-10 - 0.0 NO - 0.0 YES - 0.0 NO - 0.0 NO - 0.0 SLIGHT
10-12 - 0.0 NO NEGATIVE 0.0 SLIGHT - 0.0 NO - 0.0 NO - 0.0 NO
12-14 - 0.0 NO - 0.0 SLIGHT - 0.0 NO - 0.0 SLIGHT - 0.0 NO
14-16 - 0.0 - - 0.0 NO - 0.0 NO - 0.0 SLIGHT - 0.0 NO
16-18 - 0.0 NO - 0.0 SLIGHT - 0.0 NO - 0.0 SLIGHT - 0.0 NO
18-20 - 0.0 NO - 0.0 SLIGHT - 0.0 NO - 0.0 NO - 0.0 NO
- P77 A7 T R A | o | wo - 0o | wo |- |0 | 1o
o L - | e | S 0 N I T
o YN e | Lo v |- e | w
w P~ e | o T o |- T w
s YT e o - w | wo | - | o | wo

Notes:
--= No field screening results noted on borelog.
Bold font and shaded cells indicate definite presence of NAPL.
Bold font cells indicate highly impacted sediment with possible presence of NAPL.
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Table 4-9. (continued)

Location 12 Location 13A Location 13B Location 13C Location 14
Depth
Intel:*val Dye test / PID Dye test/ PID Dye test/ PID Dye test/ PID Dye test/ PID
(ft bgs) Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor

0-2 - 0.0 - - 0.0 YES - 0.0 NO - 0.0 - - - -

2-4 - 0.0 - - — - - 0.0 NO - 00  YES - - -

4-6 - 0.0 - NEGATIVE 0.0 YES - 0.0 NO - 0.0 SLIGHT - - -

6-8 - 0.0 - - 0.0 YES - 0.0 NO 0.0 YES - 0.0 NO
8-10 - 0.0 0.0 YES - 0.0 NO 0.0 SLIGHT - 0.0 YES
10-12 - 0.0 0.0 YES - 0.0 NO 0.0 SLIGHT - 0.0 YES
12-14 - 0.0 0.0 SLIGHT - 0.0 NO - 0.0 NO - 0.0 NO
14-16 - 0.0 - - 0.0 SLIGHT - 0.0 NO - 0.0 NO - 0.0 NO
16-18 - 0.0 - - - - - 0.0 NO - 0.0 NO - 0.0 NO
18-20 - 0.0 - - 0.0 SLIGHT - 0.0 NO - 0.0 NO - 0.0 NO
20-22 - 0.0 - - 0.0 NO - 0.0 NO - 0.0 NO A
no | - | w [ - | - e [suaw| - | w | v PRI
wn | tw I w - | e e U )
wn ZZTIETTTTTIY | w | wo [
28-30 VAl Al ) - 00| No WA A Al A AV o NV e

Notes:
--= No field screening results noted on borelog.
Bold font and shaded cells indicate definite presence of NAPL.
Bold font cells indicate highly impacted sediment with possible presence of NAPL.
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Table 4-9. (continued)

Location 15 Location 16 Location 17 Location 18
Depth
Interval Dye test / PID Dye test/ PID Dye test/ PID Dye test / PID
(ft bgs) Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor Visual (ppm) Odor
0-2 - 0.0 NO  |NEGATIVE|] 0.0 NO  |NEGATIVE| 0.0 NO  |NEGATIVE| 00 | SLIGHT
2-4 |NEGATIVE! 00 | SLIGHT 0.0 NO - - -
4-6 00 | SLIGHT 0.0 NO 0.0 NO 0.0 | SLIGHT
6-8 00 | SLIGHT 0.0 NO 0.0 NO 06 | SLIGHT
8-10 0.0 NO - 0.0 NO 0.0 NO 0.0 NO
10-12 0.0 | SLIGHT [t ot e o ] 0.0 NO 0.0
12- 14 0.0 NO N s s 0.0 NO 0.0 NO
14-16 0.0 NO [ e e e ] 0.0 NO 0.0 NO
16- 18 0.0 SOl ey 0.0 NO 0.0 NO
18-20 0.0 NO o e e 0.0 NO 0.0 NO
20-22 0.0 SRl A e 0.0 NO 0.0 NO
22-24 - 0.0 NO Vi 0.0 NO 0.0 NO
B A A 00 | 0 w0 | o
wn YN o [ v | e wo
s A w0 77777
Notes:

- = No field screening results noted on borelog.

Bold font and shaded cells indicate definite presence of NAPL.
Bold font cells indicate highly impacted sediment with possible presence of NAPL.
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